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Building Virtual Communities for Sharing Knowledge

The first two chapters of the book place the reader in the context of virtual communities and the role that 
these communities play in knowledge sharing and creation. The development of virtual organizations and 
social networks depends on the participation and involvement of their members, and a social analysis 
of virtual communities and the motivation factors are crucial in any approach of virtual organization 
management. 

Chapter I
Interrelationships Between Professional Virtual Communities and Social Networks, and the 
Importance of Virtual Communities in Creating and Sharing Knowledge ............................................. 1 
 Fernando Garrigos, Universitat Jaume I, Spain

The chapter analyses the growing importance of virtual communities in the creation and sharing of 
knowledge and their limits and ways of improvement, especially in the virtual organization context. 
Focusing on the role of social networks in virtual communities, the author assesses the importance of 
virtual organizations in promoting and nurturing social networks, and thus, virtual communities.

Chapter II
The Role of Trust, Satisfaction, and Communication in the Development of Participation in 
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 Luis V. Casaló, University of Zaragoza, Spain
 Carlos Flavián, University of Zaragoza, Spain
 Miguel Guinalíu, University of Zaragoza, Spain

The chapter assesses empirically the factors that influence the members’ participation in virtual com-
munities. This study tries to shed some light on a crucial question: Which are the factors that drive 
professionals to participate in virtual communities and condition their involvement? Concepts like 
trust, past experiences and level of communication in the community and their effect on the members’ 
participation are analysed and discussed.
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Preface: Knowledge Management and Virtual 
Organizations

Abstr Act

In this preface, virtual organizations are described as virtual communities where the combination of 
social and technological characteristics makes the management of these organizations a dif.cult and 
continuously evolving challenge which still has not been completely explored. Different types of virtual 
communities are analysed using Knowledge Management as a solid theoretical ground for approaching 
their management. In the second part of the chapter, trends in virtual organization research are identi-
fied, classified, and commented upon in regards to their contribution to the state of the art as discussed 
in the chapters composing this book.

INtr ODUct ION

With the rise of Internet and its exponential growth rate in recent years, professionals can communicate 
with each other via the Internet regardless of geographical distance and time. The ease of communication 
provided by the World Wide Web has facilitated knowledge sharing and social participation, which in 
turn has created a powerful type of community that breaks geographical barriers and schedule limitations 
and where members can share information and knowledge for mutual learning or problem solving in a 
virtual way. The impact of virtual organizations is increasingly pervasive, with activities ranging from 
economic and marketing to the social and educational (Chiu et al., 2006:1872). Thus virtual organiza-
tions are gaining importance as a new business model for online collaboration, as demonstrated by the 
proliferation of trading and education communities (Moor and Weigand, 2007:223). 

The interest of academic and professional communities in virtual organizations is more than justi-
fied since in an “increasingly networked society, with ever more need for global and flexible ways of 
professional interactions, virtual organizations are natural candidates to fill collaborative gaps in tradi-
tional, hierarchical organizations” (Moor and Weigand, 2007:223).This interest has originated a stream 
of literature regarding the different variations of the phenomenon such as virtual organizations, virtual 
teams, virtual classrooms, virtual offices, virtual enterprises, virtual teamwork, etc., usually included 
within the general term virtual communities (VC). Nevertheless, their possibilities and how to exploit 
their full potential is not yet fully understood. 

The motivation and reasons for participating in a virtual community in specific cases may be very 
varied. However, Chiu et al. (2006:1872) stress that many individuals participate in virtual communities 
in order to seek knowledge which may resolve problems at work. According to the BUSINESS WEEK 
/ Harris Poll, 42 % of those involved in a virtual community say it is related to their profession.



xvi 

The phenomenon of virtual communities is not new. In fact, such communities have existed for more 
than two decades. Nowadays, billions of users worldwide have begun to engage in knowledge sharing and 
social participation on the Internet through virtual communities (Hagel and Armstrong, 1997), providing a 
rich new field for sociologists, psychologists, and social analysts. A study developed by Horrigan, Rainie 
and Fox (2001) through the Pew Internet and American Life Project shows that 90 million Americans 
had used the Internet to contact or get information from groups, and 56% of these individuals indicated 
that they had subsequently joined virtual communities with which they interacted online.

Some virtual communities have gained world wide fame and are known by nearly every internet 
user. For example, take into consideration the following popular examples. Usenet, established in 1980 
as a “distributed Internet discussion system,” is considered the initial Internet community. Volunteer 
moderators and votetakers contribute to the community. The WELL was a pioneering online community 
established in 1985. The WELL’s culture has been the subject of several books and articles. Many users 
voluntarily contribute to community building and maintenance (e.g., as conference hosts). AOL is the 
largest of the online service providers, with chat rooms which, for years, were voluntarily moderated 
by community leaders. It should be noted, however, that rooms and most message boards are no longer 
moderated. Slashdot is a popular technology-related forum, with articles and readers comments. Slashdot 
subculture has become well-known in Internet circles. Users accumulate a “karma score” and volunteer 
moderators are selected from those with high scores. Wikipedia is now the largest encyclopaedia in 
the world. Its editors, who voluntarily publish and revise articles, have formed an intricate and multi-
faceted community.

As can be seen, there are many examples of virtual communities with their own inherent character-
istics and functioning, although all of them share the capacity of creating a dynamic, world wide, easily 
accessible pool of knowledge. Thus, it is important to shed some light of what is considered by virtual 
communities and their typologies before approaching their possible potential and management in an 
organization. 

cON cept UAl IzAt ION Of VIrt UAl  cO mmUNIt Ies

Various definitions of virtual communities can be found in literature depending on the approach used in 
the study, but usually the social component is always underscored. For instance, Kozinets (1992) considers 
a VC as a “group of people who share social interactions, social ties and a common ‘space’”. Similarly, 
Smith (2002) defines VC as a “set of relationships where people interact socially for mutual benefit”, 
and Wellman (2001) defines VC as a “social network of relationships that provide sociability support, 
information and a sense of belonging,” which creates a sense of shared experiences and perspectives, 
and emotional support between people working toward similar goals.

On the other hand, from a technical point of view, a virtual community may be understood as one 
of the community types where the communications are computer-mediated (Koh and Kim, 2004). Hsu 
et al (2007:153) defines virtual community as “a cyberspace supported by information technology. It is 
centred upon the communications and interactions of participants to generate specific domain knowl-
edge that enables the participants to perform common functions and to learn from, contribute to, and 
collectively build upon that knowledge.”

Thus, a good way to conceptualize a virtual community is to consider it as a socio-technical system, a 
complex social system enabled by a complex set of information technologies (Preece, 2000). Following 
this conception, for Schubert and Ginsburg (2000), virtual communities describe “the union between 
individuals or organizations who share common values and interests using electronic media to com-
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municate within a shared semantic space on a regular basis.” In a similar way, Chiu et al., (2006:1873) 
point out that “Virtual Communities are online social networks in which people with common interests, 
goals, or practices interact to share information and knowledge, and engage in social interactions.” 

Therefore, virtual communities (VC) are socio-technical systems where their members, like in any 
kind of community, share social interactions and social ties in a common ‘space’ (De Moor and Weigand, 
2007). The difference of virtual communities compared with any other kind of community is that their 
common space is the cyberspace and this confers a unique set of behavioural characteristics not yet 
completely understood. These characteristics are bound to the virtuality of the relationship. The term 
virtuality implies the ability of computers to represent information in ways different from reality, with 
new tools that allow a broad range of different people to understand complex or conceptual information 
and participate in exploring it. According to Bieber et al (2002:14) “Virtuality” has several implications. 
It indicates distance, requiring collaborators to communicate asynchronously (different time, different 
place). This urges for an organization (or community) structure that is flexible enough to optimize indi-
vidual and group performance under new and changing conditions. 

In our view, participation in Virtual Communities should involve all of these characteristics. We broadly 
define a Virtual Community to include anyone actively interested in, or associated with, a group formed 
around a particular domain of interest. Dispersed or local, the community requires electronic support 
to implement a continuous meta-improvement strategy in its services. Thus we parallel Mowshowitz’s 
view of virtual organizations — “flexible organizations that actively seek flexible approaches to their 
own improvements.” We agree with Lin et al (2007) and Lee et al (2002) defining virtual community, 
and identify four characteristics: (1) a virtual community is built on a computer-mediated space, called 
cyberspace; (2) activities in the virtual community are enabled by information technology; (3) the contents 
or topics of the virtual community are driven by its participants; (4) the virtual community relationship 
evolves through communicating among members. Similarly to Lin et al (2007), we consider that VC 
rest on a technology-supported cyberspace, centred upon communication and interaction of participants, 
and resulting in the building of a relationship.

This broad definition is not important in itself, but a declaration of intentions about how to tackle 
the problem under study. The combination of human relationships and technology creates a new realm 
where is necessary not only technical and management knowledge is necessary, but a new and not yet 
completely understood kind of skills to administer a new social interaction conditioned by virtuality. 
These aspects make Virtual Communities one of the most attractive and compelling fields of manage-
ment research.

t ypes Of VIrt UAl  c OmmUNIt Ies AND the Ir r Ole IN Org ANIzAt IONs

Although virtual communities have existed in some fashion for almost twenty years, it is not completely 
understood what reasons prompt people to use them and to share valuable information. It has to be taken 
into account that the members of communities are typically strangers to one another. The scholarly litera-
ture lacks of empirical work for determining the causes why people use virtual communities. Blanchard 
and Horan (1998) state that it is necessary to distinguish between physical based virtual communities 
and virtual communities of interest. It does not imply that both typologies are mutually exclusive, in 
fact, very often virtual communities belong to both categories.

In many cases, some communities of interest originate in an off-line context and then move to a Web 
site hosted by virtual community providers (portals). The members of theses communities interact with 
one another predominantly in cyberspace. Therefore, virtual communities should be classified as either 
on-line originated or off-line originated.
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An example of on-line originated VC are newsgroups or various e-commerce sites, such as ebay.
com, the world’s online marketplace, places for buyers and sellers to come together and trade almost 
anything. In reference to examples of off-line originated virtual communities, we can mention on-line 
alumni associations or class forums in universities. Balasubramanian and Mahajan (2001) state that most 
on-line originated virtual communities are based on common interests and themes reinforced through 
computer-mediated communications. 

A special case of virtual communities is the communities of practice (CoP). Pavlin (2006:136-137) 
and Wenger et al (2002:4) define CoPs as groups 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. According to Pavlin (2006:143) individuals who share common practices at a job, or job 
related activities, could be connected to the CoP. This type of community is different from the commu-
nity of interest, community of purpose or learning community as practitioners themselves are creating 
and disseminating knowledge of working practices. CoP is categorized by its primary business intents; 
namely, to provide a forum for community members to help each other in solving everyday problems 
in employment, to develop and disseminate best practices, guidelines and procedures for their members 
to use, to organize, manage and steward a body of knowledge from which the community members can 
benefit, to innovate and create ideas, knowledge and practices. Thus, the structure of the CoP is based on 
three components (Pavlin, 2006:138): “(1) the domain as the area of knowledge that brings the community 
together, (2) the community as the group of people for whom the domain is relevant, and (3) the practice 
as a body of knowledge, methods, tools and stories that members share and develop together.” 

Some criteria of classification can be combined. For instance, specifically talking about CoPs, Saint-
Onge and Wallace (2003) distinguish among informal, supported and structured types. The informal 
community of practice is self-joining, without organizational sponsor. On the contrary, supported and 
structured types are characterized by more intense involvement of the host organization. The competency 
building of such a CoP is aligned with the strategic purpose of host organization and monitoring of the 
management is present. Another example of CoP classification is that of Wenger et al. (2002: 76) that 
consider CoPs by their strategic intent to the organization. In this case, four types could be established: 
helping communities, best-practice communities, knowledge-stewarding communities and innovation 
communities. In a similar way, Pavlin (2006:143) affirms that there are many different types of CoPs 
serving different purposes such as problem solving, knowledge creation, sharing best practices, and so 
forth. This classification implies the recognition of specific problems in each CoPs beyond a common 
set of characteristics and consequently the necessity of different approaches in their development and 
governance in order to attain the dissimilar aims. For instance, in the case of knowledge creation pur-
pose, an extremely important issue that sees knowledge as a property of the community rather than as a 
resource that can be generated and possessed by individuals (Brown and Duguid, 1991), the conditions 
and organization structure to deploy and to facilitate innovation are very complex, as in de “ba” model 
of Nonaka and Knoon, (1998), and a specific design and policy is necessary.

Besides the above mentioned CoPs, we can find other typologies that need a more formal approach 
for their development. It is the case of firms’ networks. Kodama (2005:896) considers these Strategic 
Communities as both emergent and strategic, a collaborative, inter-organizational relationship that is 
negotiated and associated with creative yet strategic thinking and action in an ongoing communicative 
and collaborative process involving several arrangements (e.g. strategic alliances, joint ventures, con-
sortia, associations, and round-tables) which neither depends on marked nor hierarchical mechanisms 
of control. From the practical aspect, Strategic Communities are a kind of informal organization with a 
knowledge-based foundation (Mintzberg et al., 1998) but at the same time with a strategic ignition and 
direction (Porter, 1980). The knowledge based view is an emergent, learning view of the community 
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in a shared context, while the strategic view is a planning view that aims to establish a desired position 
in the target market. According to Kodama (2005:895-896) “it becomes most important for leaders of 
corporations to aggressively create strategic communities tapping on their own organizations’ as well as 
outside contacts, including customers, in leading positions for use in innovating their own in-house core 
knowledge while at the same time creating new values and offering them to their customers.” In this way, 
Interorganizational Virtual Organizations can be created (Fuehrer and Ashkanasy, 1998) as “a temporary 
network organization, consisting of independent enterprises (organizations, companies, institutions, or 
specialized individuals) that come together swiftly to exploit an apparent market opportunity.” 

All these classifications are related to different ways of approaching the management of Virtual 
Communities. Each group has its peculiarities and need a different kind of solution. This variety of 
classification criteria shows that a general solution cannot be applied to every Virtual Community, but 
each case must be studied and a specific solution must be built, knowing when past lessons can be ap-
plied and how.

To get a glimpse of the complexity of the subject, it is enough to state that in the literature there are 
as many classifications of VC as management areas. For instance, according to Lin et al (2007), from 
a sociological viewpoint, virtual communities can be classified into interest, transaction, fantasy, and 
relationship, while from the business viewpoint (Hagel & Armstrong, 1997), they are driven by four 
motivations: purpose, practice, circumstance, and interest (Bressler, 2000). In addition to all this, Wenger 
et al. (2002: 24-27) present the following community categorizations: big and small, long and short lived, 
collocated and distributed, homogeneous and heterogeneous, within and across boundaries, spontaneous 
and intentional, and unrecognized and institutionalized. Adding more complexity to the problem, we are 
obliged to consider if we are dealing with communities represented by corporate entities and non-profit 
organizations. (Kodama, 2005:895). We can find even mixed kinds of organization in a same VC, as the 
case studied by Kodama (2005:896) of a networked community in which university, hospital, private 
businesses and non-profit organizations take part in the advancement of virtual networking in the field 
of veterinary medicine. 

Besides, VC can be professional societies where members participate to better understand its domain 
and improve the way they perform community-related tasks or they can be virtual educational commu-
nities (Bieber et al, 2002:14) where the main objective is to provide a truly interactive environment for 
mutual sharing and action learning. There are many kinds of professional virtual communities such as 
the medical professional virtual communities or the engineering networks, which view themselves as a 
composition of special interest groups. In the educational domain, some teachers’ professional virtual 
communities are TappedIn (http:// www.tappedin.org). TENet (http://www.tenet.edu) or SCTNet (http://
sctnet.edu.tw). In the latter cases, the aim of the educational virtual community is to generalize the use 
of Internet as an innovation tool between teachers, pupils, parents, schools and institutions, that is to say, 
all the agents implied in the learning process. As an example, we can cite Educared, a Spanish virtual 
community with more than 11000 educational centres subscribed to it. Educared is a virtual learning 
environment that is a system that creates an environment designed to facilitate teachers in the manage-
ment of educational courses for their students, especially involving distance learning. The activities 
developed by this kind of educational community range from extracurricular activities and knowledge 
about a determined topic to prizes, forums, courses, conferences, news, etc.

As it can be easily deduced, all these kinds of VC have different objectives and creation processes and 
need different treatment. Nevertheless, VC offer a common ground which can establish the foundation 
of the study of virtual organizations, since all the VC pursue the same aim— the knowledge sharing of 
their members.
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KNOwle Dge mANAgeme Nt  AND VIrt UAl  c OmmUNIt Ies

One of the main reasons to use a virtual community is to share knowledge. The members of a virtual 
community develop a pool of collective knowledge which transcends any individual’s knowledge and 
it is fully accessible for all the members. If one member deals with an unfamiliar situation regarding 
the know-how of the organization, the members conduct a series of alternating experimentation and 
improvisation stages, accompanied by sharing and reflecting stories of comparable situations, which 
eventually leads to a solution for the problem. Therefore, Knowledge Management may be considered 
the most important issue in order to achieve the goals of virtual communities.

Knowledge management has been boosted in the last two decades by the tremendous IT breakthrough 
reached in information processing and connectivity. Although Knowledge Management has an important 
soft or social component, technology has functioned as an enabler that permits the exploitation of the 
knowledge potential of large and geographically disconnected organizations. Nevertheless, organizational 
practices and policies must always accompany technology, since they are the central cornerstone of any 
Knowledge Management initiative (Davenport and Prusak, 1998).

The potential of technological Knowledge Management tools is vast in itself, since they can not only 
make better use of the raw information already available, but they can sift, abstract and help to share 
new information, and present it to users in new and compelling ways. Nevertheless, the objectives of 
Knowledge Management are more ambitious, trying to influence the organizational culture, policies 
and procedures to lever up knowledge creation and sharing. For instance, perhaps the more popular 
and common tool of a Knowledge Management systems is a library for depositing the knowledge of 
the community. The management of this library covers such diverse issues as to sort the importance, 
context, sequence, significance, causality and association of the knowledge. The great advantages 
that can be easily reached in a community or organization by means of a digital library of multimedia 
documents and manuals are clear, but the inherent potential of a virtual community is greater than that 
related to documents management. For Bieber et al (2002), the digital repository should be expanded 
to support computer-mediated communications, process, workflow and decision analysis capabilities, 
and conceptual knowledge structures, supporting many of the everyday tasks of community members. 
This implies a cultural change that must be fostered to happen. In these cases, Knowledge Management 
theory is a good support since it explores the foundations and the variables involved in knowledge 
creation and sharing.

The emergence of Knowledge Management can be attributed to the high rate of job turnover among 
key employees, carrying with them when leaving to other firms the knowledge acquired during years 
of work experience. In order to solve this problem, the main aim of KM is to maximize the knowledge 
sharing in the organization. This knowledge can be deposited in the organization through patents, 
software, databases, reports, formulas, drawings, etc. In this sense, virtual organizations can take great 
advantage from the KM techniques since all the communication and coordination in virtual networks 
must be done explicitly. Following KM theory, the community’s knowledge has both explicit and tacit 
components. Due to the special characteristics of tacit knowledge, specific policies must be articulated 
to tap this kind of knowledge. Since the implicit knowledge resides in the heads of the community mem-
bers, special emphasis must be put in its externalization (articulating implicit knowledge into explicit 
documents, formulas, manuals, etc.) (Nonaka and Takeuchi, 1995). But even the explicit knowledge is 
not always stored so easily in the community digital repository, urging for a set of formal procedures 
or motivation strategies among the members of the community. Therefore, building an intranet-based 
store of information is not sufficient for Knowledge Management.
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Exclusive virtual communication, as it happens in many virtual organizations, has a special drawback 
regarding Knowledge Management, since virtuality is much more limited on tacit knowledge transmission 
than conventional communication. The physical experience of learning by doing is not possible, restrain-
ing the socialization phase of Nonaka and Takeuchi’s knowledge creation model. But this disadvantage 
of the virtual organizations has its positive side, since the necessity of a digital format for knowledge 
transmission, like text, formulas or drawings, forces the user to reflect about the explicitation of the 
knowledge. It must be taken into account that the key phase in knowledge creation is the “combina-
tion,” where a group of experts are capable of combining their explicit knowledge in different fields and 
producing new knowledge. This phase needs a deep understanding of the knowledge put in place, and 
skills to make it explicit to the group. Here, the culture of the community and social interaction among 
members play a decisive role tapping out this characteristic of virtuality, and a deep understanding of 
the mechanism involved in knowledge creation is necessary for their correct management.

t re NDs IN VIrt UAl  Org ANIzAt IONs

Trends in virtual organizations have been marked by the state of the art of technology. Connectivity, 
compatibility and security have been big issues until now, stressing the attention on support technolo-
gies and applications for discussion or conversation, task and goal-oriented work (Stanoevska, 2002). 
But whereas new applications and projects are facing the most challenging technical problems like 
developing security architectures spanning across administrative and enterprise boundaries (Djordjevic 
et al, 2007:63), the social issues regarding motivation and management of the members of virtual or-
ganizations are gaining force. Technology has evolved from the initial complex to develop and install 
solutions to an affordable commodity, where standard systems are at hand for every company. This 
has caused researchers’ concerns to increasingly move towards how information technologies must be 
used to leverage all the knowledge in the firm, not only inside the organization, but from customers, 
providers, competitors and government, rather the technological development. As a result, social and 
managerial issues like motivation, VC formal structure, control, rewards, etc are gaining interest among 
researchers and professionals. 

Here, the interaction of both systems, the social and technical ones, has created an interesting research 
field. The technical system design, complex in itself, must be subordinated to the social system, but it is 
inevitable that the possibilities and limitations of the technology mould the organization and the social 
system, including goals, workflows, organizational structures and social norms. 

The first thing to take into account is that fluency of communication among members of a VC depends 
on the goodness of the channel. Here, the limitations of the cyberspace are patent. Although the con-
tinuous improvements and breakthroughs on information technologies widen the possibilities of virtual 
communication at a surprising speed, most authors affirm that a virtual relationship will never reach 
all the hues and richness of a face to face conversation or meeting. This must be overcome by specific 
management policies depending on the specific communities that at the same time could range from a 
community with a complete lack of central control to a tight hierarchical structure in the case of some 
organizations. A key aspect seems to be strong and lasting interactions that bind community members in 
a trust relationship (Wenger et al, 2002). In this sense, Chapter I (Garrigos) “Interrelationships Between 
Professional Virtual Communities and Social Networks, and the Importance of Virtual Communities in 
Creating and Sharing Knowledge” and Chapter II (Flavián) “The Role of Trust, Satisfaction, and Com-
munication in the Development of Participation in Virtual Communities” offers an interesting view of 
the problem, the second one presenting empirical data supporting the analysis. 
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Networking and electronic Information as a source of c ompetitive Advantage

The fast evolving and the increasingly demanding business environment has placed knowledge as a 
critical factor for business success. The markets, customers tastes, competitors and technology evolves 
so fast that promoting learning and connecting the organization to get solid information has become the 
new challenges for organizations. But the relationship between access to information and knowledge 
is not always direct, and a more complex set of variables is involved. Thus, how to use networking for 
competitive advantage is a critical issue. In this regard, Chapter III (Forés) “Can Virtual Networks En-
courage Knowledge Absorptive Capacity?” analyses the effect of networking on the factors identified as 
antecedents of knowledge absorption and creation, and how to take advantage of the relevant business 
information, knowledge, resources, technologies and capabilities circulating in the virtual networks. Chap-
ter IV (Boronat-Navarro) “Knowledge Integration Through Inter-Organizational Virtual Organizations” 
exposes the process of knowledge creation through strategic alliances using virtual collaboration. 

But even more than external information management, dealing effectively with internal information 
poses a determinant challenge for competitiveness. Typically, about 80 % of the information used in a 
company is generated internally. When a firm reaches a considerable size or is dispersed geographically, 
even with an appropriate commitment and information sharing culture among workers, getting the exact 
information when necessary needs thorough planning and management. This is even more complex when 
the turbulence of the environment forces a continual learning and knowledge creation. This necessity is 
aggravated in virtual organizations, where one of the most challenging and important issues is to attain 
an effective and productive knowledge sharing among the members of the community or organization. 
The virtuality of the communication adds new difficulties to the already complex knowledge transmis-
sion, and for this reason one of the most marked trends in virtual organization is focussed on how to 
deal with knowledge in networks.

Knowledge sharing in Virtual Organizations

As it has been above commented, Knowledge Management offers a solid theoretical ground for tackling 
some of the social and cultural problems in networking, specially those related to knowledge creation 
and sharing. Then, it is usual to find researches adopting this view to approach the virtual organization 
study. This is the case of several of the chapters proposed in this book. In Chapter V (Nissen) “Knowledge 
Networks and Flows in the Virtual Organizational Context” describes how organizational metacognition 
offers potential to elucidate the key issues associated with knowledge networking and how knowledge-
flow visualization can be used to diagnose dynamic knowledge patterns. In Chapter VI (Bueno) “Model 
on Knowledge Governance: Collaboration Focus and Communities of Practice,” analyses the relation-
ship between intellectual capital and knowledge strategies from a strategic management point of view. 
Completing these analyses of organizational networking, Chapter VII (Capó) “Knowledge Management 
in SMEs Clusters” assesses the particular case of knowledge generation and sharing in SMES clusters, 
proposing a network functioning model in order to improve innovation.

Besides these theoretical studies, Chapter VIII (Sanchís) “Tools for Supporting Knowledge Man-
agement: Knowledge Internalization Through E-Learning”, and Chapter IX (Camison) “The Value of 
Virtual Networks for Knowledge Management: A Tool for Practical Development” introduce us to the 
extant technical tools that would help to implement the KM practices and policies. The first one gives 
us a tool classification and the characteristics searched in KM, focusing in e-learning techniques. The 
second chapter exposes the experience of the development and use of a KM software for SMEs, and the 
difficulties found in the project, its results and the lessons learned. The chapter ponders the tools that 
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must be included in any KM system to articulate basic KM procedures, tools like groupware, thesaurus, 
knowledge repositories and expertise maps.

But the relationship is both ways, KM theory can help to understand the social and cultural mecha-
nism involved in virtual knowledge sharing, but at the same time, networking widens the possibilities 
of traditional organizational learning. Chapter X (Eugenia) “Human Capital and E-Learning: Develop-
ing Knowledge Through Virtual Networks” offers a review of this evolution of e-learning in the last 
decade. 

Speci.c Studies

Relevant Sectors

A great advantage of networking is the access to customers and partners all over the world. This af-
fects decisively some sectors and is provoking the complete restructuring of some industries. This book 
presents the analysis of two interesting sectors where government action is involved. In the first one, 
ione of the sectors most affected by IT is studied— tourism, which has became an attractive field for 
research and experimentation. Chapter XI (Mendes), “The Development of Knowledge and Information 
Networks in Tourism Destinations” analyses how to create inter-organisational networks in a coopera-
tive environment to pump up the advantages associated with knowledge networking in destinations and 
in organisations, as well as the relationships between public and private organization. The chapter is 
focused on how to implement inter-organisational networks for developing and maintaining an adequate 
environment with shared objectives and practices in tourist destinations. A second chapter, Chatpter XII 
(de Juana) “E-Government Challenges: Barriers and Facilitators in Spanish City Councils” assesses 
how governmental agencies can offer their services to citizens through networking and the main prob-
lems these agencies face.

Relevant Problems

Finally, the last two chapters are devoted to specific problems related to information management in 
networking. Although the importance of networking is present in nearly every activity in business, for 
those areas where information is a key resource, Knowledge Management and business intelligence are 
unavoidable issues. For instance, Chapter XIII (Ramakrishna)“Business Analytics Success: A Conceptual 
Framework and an Application to Virtual Organizing,” proposes an interesting framework for coping 
with the technical and social complexity of virtuality which is based on the combination of decision 
sciences, information systems and management in the study of success of business analytics. Chapter 
XIV (Targowski) “The Evolution from Data to Wisdom in Decision Making at the Level of Real and 
Virtual Networks” contrasts the decision making problem when important information is extracted from 
networks and data processing, using a Knowledge Management approach to the problem.
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Section I
Building Virtual Communities 

for Sharing Knowledge

The first two chapters of the book place the reader in the context of virtual communities and the role that 
these communities play in knowledge sharing and creation. The development of virtual organizations and 
social networks depends on the participation and involvement of their members, and a social analysis 
of virtual communities and the motivation factors are crucial in any approach of virtual organization 
management. 
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Abstr Act

This chapter presents the interrelationships between professional virtual communities and social networks, 
and analyzes how, and in what ways, these communities play a crucial role in the creation and sharing of 
knowledge. The chapter begins by outlining how virtual communities are gaining importance in the new 
environment. It explains what we understand as a professional virtual community and its importance and 
also the relevance of social networks in today’s Knowledge Management age. The study then analyses 
how the development of social networks is crucial to the improvement of professional virtual communi-
ties, and also how virtual organizations can promote the improvement of social networks. Finally, the 
study examines how virtual communities are vital as mechanisms for creating and sharing knowledge.
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Interrelationships Between Professional Virtual Communities and Social Networks

INtr ODUct ION

The importance of information and knowledge 
as increasingly key aspects of competitive ad-
vantage in the activities of both individuals and 
organizations, is widely recognized by authors and 
practitioners. Modern society, based on systems of 
information and communication, has experienced 
vast changes that have affected society, industry, 
and “all economic entities, including people, or-
ganisations, and technologies” (Okkonen, 2007:7). 
Rapid progress in information and multimedia 
technologies, and the increasing acceptance and 
use of Internet, Intratet and Extranet, are paving 
the way for gradual innovation in diverse areas, 
generating flatter corporations with novel and 
improved communication platforms, as well as 
creating new business models for inter-corpora-
tion transactions of goods and knowledge, and 
cooperation. The new platforms are changing work 
practices and processes in corporate settings to 
support the lifestyle of individuals in their daily 
routines, and are also stimulating the proliferation 
of small offices and home offices. “New business 
styles based on such concepts as virtual teams and 
virtual community are representative of such a 
trend” (Kodama 2005:895).

The proliferation of network access and the rise 
of the Internet have facilitated the rapid growth of 
virtual communities (Chiu et al., 2006:1872), “as 
a new business model for online collaboration, as 
demonstrated by the proliferation of trading and 
education communities” (Moor and Weigand, 
2007:223). Scholars such as Moor and Weigand 
(2007) point out that “virtual communities, such 
as e-business platforms and research networks, are 
crucial instruments for collaboration in today’s 
networked and globalizing society” (p.244). 
According to these authors, “in an increasingly 
networked society, with ever more need for global 
and flexible ways of professional interactions, 
virtual communities are natural candidates to fill 
collaborative gaps in traditional, hierarchical or-
ganizations. With the advent of more user-friendly 

and powerful Web applications, business is also 
discovering the power of virtual communities” 
(ibid, p.223).

However, although “they could bring a lot of 
value and profit to the companies and most of 
the experiences studied have demonstrated very 
positive results” (Loyarte and Rivera, 2007:76), 
“formal research on Communities of Practice 
and their impact on organizations has been lim-
ited both in the way of finding results and in the 
research method used” (ibid, pp. 68). Similarly, 
Lin et al. (2007) agree that research into virtual 
communities, an extension of communities of 
practice, is still in its initial stages, and many areas 
remain open for researchers to investigate.

In an attempt to fill this gap, the present chap-
ter will try to analyze the importance of virtual 
communities, and specifically professional virtual 
communities, explaining how they develop from 
communities of practice, and their interrelation-
ships with social networks.

pr Ofess IONAl  VIrt UAl  
c OmmUNIt Ies  IN the  
KNOwle Dge  mANAgeme Nt  Age

Kalpic and Bernus (2006) state that “the pace 
of adoption of internet technology, especially 
the establishment of intranets, extranets, Web 
portals, etc., has created a networking potential 
that drives all of society and corporations to work 
faster, create and manage more interdependencies, 
and operate on global markets” (p.41). Above 
all, the importance of new networks is stressed 
in the role they play in developing Knowledge 
Management tools. 

Perrin et al. (2007) identify “three different 
types of knowledge networks: technological 
networks (supported by technological strategy), 
social networks (socialization strategy), and indi-
vidualized networks (personalization strategy)” 
(p.159) that may be related to different strategies. 
Their work is based on Hansen et al.’s, (1999) 
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typology of knowledge strategies, which is the 
most widely supported and referenced typology 
and distinguishes between personalization and 
codification of knowledge, but with the inclu-
sion of a third type that combines the previous 
two. Briefly, they distinguish: 1. technological, 
codification (Hansen et al., 1999), system-oriented 
strategy (Choi and Lee, 2003), or the technocratic 
school, which relies on technology and databases. 
Individuals make their knowledge explicit in 
order to transfer it via the database. According 
to Meroño-Cerdan et al. (2007:63), the codifica-
tion strategy focuses on codifying knowledge 
using a “people-to-document” approach, with 
a heavy emphasis on information technologies. 
Moreover, system “orientation emphasizes codi-
fied knowledge, focuses on codifying and stor-
ing knowledge via information technology and 
attempts are made to share knowledge formally”. 
2. Personalization, related to the spatial school 
(Earl, 2001), and which is conceived as a hu-
man-orientation approach (Choi and Lee, 2003), 
designed to promote the emergence of knowledge 
and dependent on face-to-face contact (Hansen 
et al., 1999). According to Meroño-Cerdan et al. 
(2007), the “personalization strategy focuses on 
dialogue between individuals, not knowledge 
objects in a database. Knowledge is transferred in 
brainstorming sessions and one-to-one conversa-
tion”, in addition, “human orientation emphasizes 
dialogue through social networks and person-to-
person contacts, focuses on acquiring knowledge 
via experienced and skilled people and attempts 
are made to share knowledge informally” (p.63) 
3. “The purpose of socialization combines both 
technological and personalization strategies and 
relies on communities of practices”, or commu-
nities of practice. “People inhabiting the same 
knowledge space share knowledge and experience 
in order to improve business processes” (Perrin 
et al., 2007:159). 

However, according to Perrin et al. (2007), 
“KM theory has evolved this last decade from the 
technological dominance to the human orienta-

tion” (p.159). For instance, when Meroño-Cerdan 
et al. (2007) compare the two abovementioned 
strategies, they find that “personalization strategy 
is predominant in all kinds of firms, probable 
due to be more feasible in first KM adoption 
stages”(p.70). Perrin et al. (2007) compare the 
use of the three strategies in 1998, 2000, 2002 
and 2004, and conclude that “our results are 
consistent with the human and social network 
trend” (p.159), since although the technological 
strategy was predominant in 1998, “62 per cent 
of firms surveyed are now using a mixed strategy 
based on socialization”… “socialization strategy 
asks for the better knowledge of the “knower”, the 
“sender” of the practice and the “receiver””(ibid, 
p.160).

The focus on this trend in the literature has 
stressed the importance of teams, communities 
of practice, and finally virtual communities and 
their human or social side, in order to enhance 
organizations’ capability to create and share 
knowledge, facilitate creativity and innovate. 

Meroño-Cerdan et al. (2007:62) define a team 
as a small number of people with complementary 
skills who are committed to a common purpose, 
set of performance goals, and approach for which 
they hold themselves mutually accountable (Kat-
zenback and Smith, 1993). These authors point 
out that team structure facilitates the assembling, 
integration, and implementation of individuals’ 
diverse knowledge and expertise at various lo-
cations, and by using their different functional 
knowledge, skills, perspectives, and backgrounds, 
they provide ideal conditions for generating new 
and useful products and processes. However, 
“formal departments, operational and project 
teams within an organization seem to become 
insufficient for prosperous creation, dissemina-
tion and utilization of knowledge. They require 
support of less formal communities” (Pavlin, 
2006:136).

Another type of group used particularly in the 
KM context (Meroño-Cerdan et al., 2007), and 
considered as one of the most reputable (Pavlin 
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2006), is known as a community of practice 
(CoP) (Leve and Wenger, 1991; Wenger, 1999). 
The term “describes an activity system that in-
cludes individuals who are united in action and 
in the meaning that action has for them and for 
the larger collective” (Leve and Wenger, 1991; 
Loyarte and Rivera, 2007:67). Although there 
could be several CoPs within a organization, and 
most people belong to many of them, a CoP can 
be defined as a volunteer, or informal, group of 
practitioners, with common interests, values and 
beliefs, engaged in sharing and learning about a 
concern, a common set of problems, or with a 
passion for a certain subject, who work on the 
same topic but not necessarily on the same project, 
and who deepen their knowledge and expertise 
in this area by interacting on an ongoing basis 
(Campbell, 1999; Meroño-Cerdan et al., 2007; 
Pavlin, 2006:136-137; Wenger et al., 2002:4). 
These authors argue that CoPs are categorized 
by their primary business intents. They can also 
be considered as “social spaces of learning”, that 
“facilitate the integration of dispersed knowledge 
through informal social relationships irrespective 
of formal intra- and inter-organizational hierar-
chies” (Pyöriä, 2007:18), the purpose of which is 
to provide a forum for community members to 
help each other in solving problems in employ-
ment, to build, develop, exchange and disseminate 
best practice, guidelines and procedures, to turn 
practical information into knowledge and to de-
velop members’ capabilities, and their abilities 
to learn. Their target is to use, organize, manage 
and steward a body of knowledge from which the 
community members can benefit, to innovate, and 
create ideas, knowledge and practices. Loyarte 
and Rivera (2007:67, 72) define communities of 
practice as informal entities that exist in the mind 
of each member, that focus on thinking together 
to solve problems, that help to foster a collabora-
tive environment in which knowledge can be used 
to solve problems naturally and to promote and 
improve effectiveness, efficiency, learning and in-
novation. These communities last as long as their 

members want them to last (Wenger and Snyder, 
2000), and although frequency and formalization 
of collaboration vary substantially, they always 
make use of collaborative tools such as face-to-
face meetings, or Web-enabled tools in order to 
facilitate interaction (Pavlin, 2006).

Finally a virtual community “includes anyone 
actively interested in, or associated with, a group 
formed around a particular domain of interest. 
Dispersed or local, the community requires elec-
tronic support to implement a continuous meta-
improvement strategy in its services” (Bieber et al., 
2002:14). A virtual community could be defined as 
a technology-supported cyberspace, centered on 
the communication and interaction of its partici-
pants and the building up of relationships among 
members, to generate specific domain knowledge 
that enables the participants to perform common 
functions and to learn from, contribute to, and 
collectively build upon that knowledge (Hsu et 
al., 2007:153; Lin et al., 2007). “The impact of 
virtual communities is increasingly pervasive, 
with activities ranging from economic and mar-
keting to the social and educational” (Chiu et al., 
2006:1872). However, the two most widespread 
types are virtual professional communities and 
education communities (Bieber et al., 2002:14; 
Moor and Weigand, 2007:223). According to Lin 
et al. (2007), professional communities can dif-
fer from general communities in many aspects. 
Members of a professional community generally 
share norms and values, carry out critical reflec-
tion, and continue professional dialogues with 
one another. 

Professional virtual communities derive from 
or can be viewed as extended communities of 
practice (Bieber et al., 2002:14; Lin et al. 2007; 
Loyarte and Rivera, 2007:67). According to Bieber 
et al. (2002), “a professional society is a special 
kind of virtual community, in which members 
participate to better understand its domain and 
improve the way they perform community-related 
tasks. The virtual community of a professional 
society may include nonmembers and organiza-
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tions and often is many times larger than the 
professional society’s membership” (p.14). A 
professional virtual community aggregates and 
gathers together a dispersed group of people 
who share expertise and common interest in a 
specific topic and collaborate to achieve common 
objectives (Bressler, 2000; Hagel and Armstrong, 
1997; Lin et al. 2007). Like virtual communi-
ties, communities of practice use the support of 
communication technologies to allow people to 
talk about their experiences and solve problems 
(Loyarte and Rivera 2007:67). However, tradi-
tional communities of practice use face-to-face 
interaction more frequently, and are usually intra-
organizational entities, while virtual communities 
are inter-organizational systems. 

sOc IAl  Netw Or Ks

As pointed out above, although virtual com-
munities are based on technological networks, 
the human or social part of the network plays an 
increasingly important role. As Pyöriä (2007) 
notes, “human relations are now more crucial 
than ever before due to the growing knowledge 
intensity of work and due to the deeper immersion 
of work organizations in information technol-
ogy” (p.17).

Network analysis has developed from per-
spectives originating in the fields of psychology, 
anthropology and sociometry (Bradbury and 
Bergmann Lichtenstein 2000), and they have been 
studied extensively in the literature in these fields. 
In the management literature, network analysis, 
particularly the personal and social aspects of 
networks, is an increasingly relevant area of study. 
The ability to promote a context of psycho-social 
help (James 2000), the interconnections between 
managers and other individuals, and other aspects 
related to the importance of different networks 
are factors that are increasingly emphasized in the 
literature (Ellis and Mayer 2001). Its importance in 
the managerial literature began to grow following 

the work of Granovetter (1973), who stressed “the 
strength of weak ties”, or Bandura’s (1989) Social 
Cognitive Theory, that highlights an individual’s 
behavior as a product of his or her social network 
(Chiu et al., 2006: 1873)1. 

The relevance of human or social networks 
in the Knowledge Management -or intellectual 
capital- arena derives from the works by Grant 
(1996) or Nonaka (1994). Nonaka (1998, cited 
by Girard, 2006) suggests that “new knowledge 
always begins with an individual” (p.26). Social 
networks are essential for organizations, because 
“tacit-to-tacit or person-to-person knowledge 
transfer is the most effective way to share tacit, 
complex knowledge… . Person-to-person knowl-
edge sharing is also more likely to be internalized 
by the receiver than, for example, person-to-docu-
ment-to-person knowledge transfer” (Endres et 
al., 2007:94). The development of research on the 
social capital of organisations, one of the three 
main “intellectual capitals” that researchers con-
sider in organisations together with human and 
structural capital (Palacios and Garrigos, 2003) 
also stresses this aspect. Social capital is defined 
as “the sum of the actual and potential resources 
embedded within, available through, and derived 
from the network of relationships possessed by an 
individual or social unit” (Nahapied and Ghoshal, 
1998:243).

The importance of human relations and net-
works has recently been studied in teams, com-
munities of practice, different alliances between 
enterprises and virtual organisations. In this 
line, Lytras and Pouloudi (2006:66) point out 
that “knowledge flow is a dynamic concept… 
that relates to the characteristic of humans to 
constitute teams that share a common objective 
and thus facilitate the exchange of knowledge”. 
Maguire et al. (2007:41) study the importance of 
Knowledge Management and communities of 
expertise within small and medium enterprises 
(SMEs), arguing that “small companies… tend 
to rely on formal and informal networks rather 
than utilising publicly funded sources of support”. 
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From their empirical research with a sample of 
over 200 enterprises, these authors find that SMEs 
tend to create tacit knowledge that “was derived 
from personal experience and wisdom, organi-
cally created and shared amongst individuals in 
the relevant department…. [and find] no evidence 
that a method to capture and acquire cultural 
knowledge has been used”. However, Pyöriä 
(2007) states that “individual knowledge workers 
from “communities of practice” or professional 
subcultures… transcend formal and clear-cut or-
ganizational boundaries” (p.18). It is important to 
note that networking activities occur not only in 
firms, institutions or banks, or amongst lawyers 
and accountants (to name just a few) in a formal 
way (Das and Teng 1997); the formal and informal 
relationships between entrepreneurs, managers, 
organizational representatives, colleagues outside 
work (Paauwe and Williams 2001), personal rela-
tionships, families and other business contacts are 
also essential. Social relationships are important, 
because, according to (Hillman et al., 2000), one 
of the main tasks facing managers is to provide 
networks through their connections with the 
social environment. In this vein, Burt, Hogarth 
and Michaud (2000) argue that managers with 
links in separate groups are rich in the social 
capital of information and control the benefits 
associated with relationships that overcome the 
“structural gaps” in their information. In addition, 
social networks can be extended to all parts of 
organisations to embrace all personnel. Chiu et al. 
(2006:1875) report that Tsai and Ghoshal (1998) 
empirically justify how social capital facilitates 
resource exchange and production innovation 
within the organization, while Yli-Renko et al. 
(2001) examine the effects of social capital on 
knowledge acquisition and exploitation in young 
technology-based firms In addition, Wasko and 
Faraj (2005) examine how individual motivations 
and social capital influence knowledge contribu-
tion in electronic networks of practice. Kodama 
(2005) points out that “one of the keys to producing 
innovation in a knowledge based society is how 

organizations can organically and innovatively 
network different knowledge created from the for-
mation of a variety of SCs (strategic communities, 
a concept similar to relationships between firms) 
inside and outside the organization, and acquire 
the synthesizing capability through dialectical 
leadership they need to generate new knowledge” 
(p.907). Finally, according to Perrin et al. (2007: 
158), “best practices… may develop through 
benchmarking…, learning… or by “gleaning” 
skills from strategic alliance partners” (Hammel 
and Prahalad, 1988). 

What, then, are the main components of social 
capital? In Chiu et al. (2006:1873), Nahapied and 
Ghoshal (1998) define three distinct dimensions 
of social capital: structural (the overall pattern of 
connections between actors), relational (the kind 
of personal relationships people have developed 
with each other through a history of interactions), 
and cognitive (those resources providing shared 
representation, interpretations, and systems 
of meaning among parties). Wasko and Faraj 
(2005) also follow Nahapiet and Ghoshal (1998) 
to classify social capital in three dimensions 
(structural, relational, and cognitive) but do not 
adopt Nahapied and Ghoshal’s manifestations of 
each of these dimensions. 

To begin with the structural dimension, authors 
such as Chiu et al. (2006:1873) or Nahapiet and 
Ghoshal (1998) use the construct “social interac-
tion ties” in order to measure this dimension of 
social capital. Social interaction ties are consid-
ered as channels for information and resource 
flows (Tsai and Ghoshal, 1998), “network ties 
provide access to resources” (Nahapiet and Gho-
sal, 1998:252), and the more social interactions 
undertaken by exchange partners, the greater the 
intensity, frequency and breadth of information 
exchanged (Larson, 1992; Ring and Van de Ven, 
1994). In summary, Chiu et al. (2006) conclude 
that “strong community ties could provide im-
portant environmental conditions for knowledge 
exchange” (p.1875). Granovetter (1973) describes 
tie strength as a combination of the amount of 
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time, the emotional intensity, and intimacy (mu-
tual confidence), and the reciprocal services that 
characterize the tie. Chiu et al. (2006) state that 
social interaction ties represent the strength of 
the relationships, the amount of time spent, and 
frequency of communication among members of 
virtual communities. 

To consider the relational dimension, Chiu 
et al. (2006:1873), again following Nahapiet and 
Ghoshal (1998), use the constructs of “trust”, 
“norm of reciprocity” and “identification” to mea-
sure this dimension of social capital. According 
to Al-Alawi et al. (2007:23), interpersonal trust is 
known as an individual’s or group’s expectation 
that the promises or actions of other individuals 
or groups can be relied upon. Trust is a power-
ful mechanism in coordinating group behavior, 
although it has some constraining factors such as 
longevity, especially in the context of knowledge 
work teams (Pyöriä, 2007:23, 26). However, trust 
between co-workers is an extremely essential at-
tribute in organizational culture (Al-Alawi et al., 
2007; Hsu et al., 2007; Pyöriä, 2007), which is 
believed to have a strong influence on knowledge 
sharing (Al-Alawi et al., 2007:23). In addition, 
“the effectiveness of IT in actualizing KM and 
organizational learning is significantly dependent 
on sustaining trust” (Sherif, 2006:75), where trust 
is identified as a “key element in fostering the level 
of participation or knowledge sharing in virtual 
communities” (Chiu et al., 2006:1875). Norms of 
reciprocity refers to knowledge exchanges that 
are mutual and perceived by the parties as fair 
(Chiu et al., 2006:1877). Chiu et al. (2006:1875, 
1877-1879) report that authors such as Dholakia, 
Kankanhally or Bock find that group norms have 
a strong effect on we-intentions (group intentions) 
to participate in virtual communities and that 
reciprocity is positively related to the usage of 
electronic knowledge repositories by knowledge 
contributors, and have a positive effect on attitude 
and intention to share knowledge. If we finally 
consider identification, according to Chiu et al. 
(2006), “some studies found that a sense of com-

munity…and social identity…can enhance the 
likelihood of members’ contribution and participa-
tion in a virtual community” (pp.1875-1879). 

As regards the cognitive dimension of social 
capital, Chiu et al. (2006:1873), again following 
Nahapiet and Ghoshal (1998), use the constructs 
“shared vision” and “shared language” to measure 
the cognitive dimension of social capital (see also 
ibid, pp. 1878-1880). In addition to these three 
dimensions, other social capital dimensions not 
considered by these authors may be the diversity 
and breadth of relationships, the strength of the 
relationships, the quality of the relationships, or 
the emphasis on social ties such as information 
from friends and families (Garrigos, 2002).

ImpOrt ANce  Of  sOc IAl  
Netw Or Ks IN DeVel OpINg  
VIrt UAl  c OmmUNIt Ies

According to Lin and Hsueh (2006), “learning 
in virtual communities can be facilitated by 
the transactive memory system” (p.552), which 
consists of three components: knowledge map 
(represented by knowledge objects and their 
dependencies); social networks (formulated by 
individuals, their relationships, and the strength 
of relationship); and mnemonic functions (which 
include knowledge allocation, social network up-
dating, knowledge maintenance and collaborative 
knowledge retrieval). From very diverse points 
of view, numerous authors stress the importance 
of many characteristics of social networks, and 
in general “the human side”, in order to create, 
maintain and develop virtual communities. Many 
explanations have been given for the importance of 
these networks. Firstly, they stress the human side, 
which is increasingly important to understand the 
functioning of virtual organisations. Secondly, 
because these networks are heterogeneous, they 
can bring new perspectives and sources of knowl-
edge to the virtual organisations, thereby increas-
ing knowledge creation and creativity. Thirdly, 
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“personal and organizational networks play an 
important role in accessing knowledge” (Chris-
tensen, 2007:38). The fourth reason given is that 
the establishment of social networks can increase 
trust or ties, thus helping to increase knowledge 
sharing and enriching virtual organisations. Fi-
nally, the common identity of the members of a 
social network can facilitate knowledge sharing. 
Some of these reasons are now analysed.

Lin et al. (2007) argue that humans are social 
beings and tend to form groups and alliances 
for protection and pleasure, and due to the rapid 
progress of technology, the concept of commu-
nity has been extended to a virtual form. How-
ever, Pyöriä (2007:25) points out that “the field 
of information systems has traditionally been 
plagued by high implementation failures because 
the understanding of socially situated practices 
in knowledge work is incomplete” (Schultze, 
2000:4). According to Pyöria, (ibid, p. 26) “one 
of the biggest challenges of the information age is 
that the more deeply we are immersed in IT, and 
the more routine work is transferred from men to 
machines, the more important it is to understand 
the human side of work…. In this respect there 
is a need for research that combines perspectives 
from technical, behavioral and social scientific 
disciplines”.

More specifically, Pavlin (2006:138) empha-
sizes the importance of communities of practice 
and networks, and their heterogeneity as essential 
instruments to increase creativity and learning. 
Based on the work of Wenger (1999), Pavlin states 
that the structure of communities of practice is 
grounded on three components: (1) knowledge, 
“the domain as the area of knowledge that brings 
the community together”; (2) people or “the 
community as the group of people for whom 
the domain is relevant”; and (3) experience “the 
practice as a body of knowledge, methods, tools 
and stories that members share and develop to-
gether. On this basis, Pavlin considers networks 
to be essential because “the number of qualified 
experts (managers, scientists, ICT personnel, 

etc.) in a single organization (regardless of the 
size) may be insufficient to support the knowl-
edge of a certain domain, that is not usually the 
case in a well-established network that associ-
ates the members from different organizations”. 
According to Pavlin (2006) “acting within the 
same knowledge domain but from a different 
perspective can be an advantage for established 
practice. The members of our community are fill-
ing the holes in social structure between certain 
organizations… Networking across structural 
holes is clearly a form of social capital… in such 
a manner that competitive advantage is created 
for the members of the community and also for 
the organizations where they work. The theory of 
social capital emphasizes that the difference (as 
for example in education, occupation, employee 
organization) is the precondition for creativity and 
informal learning… we are not arguing that in 
the professional network the common experiences 
are not important, but that a “bit of difference in 
parity” is crucial” (p.139).

According to Christensen (2007), “without net-
works there is no opportunity for accessing knowl-
edge” and similarly, “the sharing of knowledge 
is facilitated by some kind of personal or virtual 
network” (p.38). As we point out in this chapter, 
we believe that social and virtual communities 
can reinforce each other. In this vein, Christensen 
points out that these “networks can be maintained 
by formal or informal face-to-face meetings, or 
– the latest trend – by physical structures that 
do not allow individual cubicles, but emphasize 
transparent community spaces” (p.38). 

On similar lines, Chiu et al. (2006) state that 
“the social interaction ties among members of a 
virtual community allow a cost-effective way of 
accessing a wider range of knowledge sources” 
(pp.1876-1877). Nahapiet and Ghoshal (1998) 
argue that “network ties influence both access to 
parties for combining and exchanging knowledge 
and participation of value through such exchange” 
(p.252). Furthermore, network ties provide the 
opportunity to combine and exchange knowledge. 
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Recent studies have provided empirical support 
for the influence of social interaction ties on in-
terunit resource exchange and combination (Tsai 
and Ghoshal, 1998), knowledge sharing among 
units that compete with each other for market 
shares (Tsai, 2002), and knowledge acquisition 
(Yli-Renko et al., 2001).

According to Endres et al. (2007), “when 
individuals are embedded in a strong social net-
work, they are motivated to more freely share 
knowledge (Wasko and Faraj, 2005)” (p.96). As 
Hsu et al. (2007:154) point out, membership of 
virtual organisations is open, members voluntary 
contribute their knowledge without receiving 
monetary rewards, and most members are invis-
ible, they do not provide guarantees that others 
will behave as they are expected to, and there is 
a lack of face to face communication and legal 
guarantees, which makes it harder for members 
to share their knowledge. It therefore follows that 
the existence of the social network, previous to 
the creation of the virtual community, is crucial 
for it to be effective, as this is a better way of 
creating and sharing knowledge. 

Following similar criteria, Loyarte and Rivera 
(2007:72) stress the importance of “Social iden-
tity theory” in order to “cultivate communities 
of practice”. “The concept of communities of 
practice has in recent years become one of the 
most popular tools for enhancing knowledge 
sharing – even though no one actually knows 
how to practice, or cultivate, a community of 
practice” (Christensen, 2007:37). Loyarte and 
Rivera (2007) illustrate the importance of social 
identity theory with some examples: “open soft-
ware communities (i.e. Linux, Apache, etc.) are 
good examples where… members are motivated 
and not for lucrative purposes, but because they 
get to nourish their esteem. People have to feel 
valuable and they need to trust other members 
(World Bank). In this sense, it can be difficult… 
if members feel they can lose their hierarchical 
power or status… in an organization change or 
in an innovation process” (p.72).

According to Hsu et al. (2007), the biggest 
challenge in fostering virtual communities is 
the willingness to share knowledge with other 
members. In this respect, two issues are involved: 
personal cognition, which is based on self-effi-
cacy and outcome expectation, and social influ-
ence, based on trust. They argue that knowledge 
sharing is affected by trust, “an implicit set of 
beliefs that the other party will behave in a de-
pendent manner… and will not take advantage 
of the situation” (pp.153-154). The importance of 
trust, in all its varieties, together with the other 
two variables, is crucial in the social networks 
literature. Hence, all the literature about trust in 
the social networks literature is essential to better 
understand the behavior of a virtual organization, 
as Hsu et al. (2007) point out. For instance, these 
authors use a social cognitive theory-based model 
to explore the knowledge sharing behaviors within 
the virtual communities of professional societies, 
and suggest that further research should extend 
their model using the social capital theory “as a 
broad view in exchanging and combining intel-
lectual capital—including structural, cognitive 
and relational dimensions”.

The study by Chiu et al. (2006) also “draws 
on both the Social Cognitive Theory and the So-
cial Capital Theory to investigate the influence 
of outcome expectations and facets of the three 
dimensions of social capital on knowledge shar-
ing in virtual communities in terms of quantity 
and quality” (p.1873). Chiu et al., (2006) point out 
that “without rich knowledge, virtual communi-
ties are of limited value… clearly, the biggest 
challenge in fostering a virtual community is the 
supply of knowledge, namely the willingness to 
share knowledge with other members. It is then 
important to explain why individuals elect to share 
or not to share knowledge with other community 
members when they have a choice” (p.1873). In 
order to explain this fact, they use the Social 
Cognitive Theory and the Social Capital Theory. 
They argue that “it is the nature of social interac-
tions and the set of resources embedded within 
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the network that sustains virtual communities. 
Therefore studies on virtual communities address 
issues related to both personal cognition and social 
network and should be different from the … studies 
concerning computer use and internet behaviors, 
which focus only on personal cognition” (p.1873). 
In addition, they also introduce the Social Capi-
tal Theory to supplement the Social Cognitive 
Theory2. They point out, referring to Nahapiet and 
Ghoshal (1998), that “the Social Capital Theory 
suggests that the social capital, the network of 
relationships possessed by an individual or a so-
cial network and the set of resources embedded 
within it, strongly influence the extent to which 
interpersonal knowledge occurs”3. According to 
Chiu et al. (2006), “virtual communities differ 
notably from conventional organizations. There 
is no concrete reward system in place to reinforce 
the mechanisms of mutual trust, interaction, and 
reciprocity among individuals. However, online 
knowledge sharing activities cannot be successful 
without the active participation of online members. 
Lack of motivation from a knowledge contribu-
tor impedes the knowledge sharing. Under such 
circumstances, social capital becomes all the 
more important, because the resources inherent 
in the online social network mediate between the 
individuals and hence foster their intention and 
activeness to perform this voluntary behavior” 
(p.1876). Finally, the results of Chiu et al.’s (2006) 
study indicate that “outcome expectations and 
facets of social capital are helpful in explaining 
knowledge sharing in virtual communities”4 (pp. 
1884-1885). Hence, they conclude that “managers 
interested in developing and sustaining knowledge 
exchange through virtual communities should 
develop strategies or mechanisms that encourage 
the interaction and the strength of the relationships 
among members”5 (ibid, p. 1885). 

According to these measures, Moor and 
Weigand (2007) state that “virtual communities… 
are not governed by such a hierarchy, but instead 
should allow the interests of their members to be 
balanced by their unique social norms. To reduce 

these problems, systematic methodological sup-
port is needed for the required legitimate user 
driven specification process” (p.244). Hence, 
these authors argue that in order to improve 
virtual communities 1) “trust is essential for 
collaboration in these communities to occur” 
2) “well-defined formalizations can help in the 
administration and facilitation of the change 
process, and the resolution of any breakdowns” 
and 3) “clear formalizations help to adapt the 
methodology without generating inconsistencies 
and incompletions” (p.244).

Finally, social networks facilitate virtual 
organisations because a common identity is 
shared between their members. In this vein, 
“common identity often facilitates knowledge 
sharing since individuals within one specialist 
group understand each other better than people 
from outside the group – they are more or less 
believed to possess the same absorptive capacity” 
(Christensen, 2007). According to this author, 
“apparently, a community makes it much easier 
to share knowledge, because people really care 
about their practice, are embedded in the same 
practice and, hence, talk the same (technical) 
language” (p.38).

ImpOrt ANce  Of  VIrt UAl  
c OmmUNIt Ies  IN DeVel OpINg  
sOc IAl  Netw Or Ks, AND As A 
mech ANIsm t O cre Ate  AND 
sh Are  KNOwle Dge

Following the analysis of the importance of 
social networks for the development of virtual 
communities, we now demonstrate that virtual 
communities in today’s environment are also a 
crucial instrument to create and maintain social 
networks, and a valuable system to create and 
share knowledge.

As Chiu et al., (2006) point out, “people who 
come to a virtual community are not just seeking 
information or knowledge and solving problems; 
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they also treat it as a place to meet other people, 
to seek support, friendship and a sense of belong-
ingness… In other words, they attempt to develop 
social relationships with other people inside the 
community” (p.1874). From an analysis of the 
Business Week / Harris Poll, these authors find that 
35% of people involved in a virtual community 
consider their community as a social group.

A further important question is how virtual 
communities, with the use of new technologies, 
can be essential instruments to codify and dis-
seminate certain knowledge. On this point, 
Sherif (2006) states that “tacit knowledge is best 
leveraged through social interaction… whereas 
explicit knowledge can be codified, captured, and 
disseminated electronically” (p.74). Hence, virtual 
communities can be used by their members as a 
mechanism to continually obtain new knowledge 
from new people and at the same time, codify and 
select this knowledge and the social network that 
is of interest at each given moment. This facet is 
important, since authors such as Girard (2006) 
refer to studies where managers complain of in-
formation overload and of wasting time in locating 
information, thus delaying decisions because of 
too much information and no mechanism to select 
this information. According to this author, manag-
ers “dwell on information that is entertaining but 
not informative, or easily available but not of high 
quality”, which becomes a major problem since 
“the amount of data and information available 
will increase in the future” (p.27) . Girard (ibid) 
maintains that “this mountain of unprocessed data 
is becoming so large that it is smothering itself 
and preventing its metamorphosis to knowledge. 
Recent research suggests that it may be quicker 
for scientists to repeat experiments rather than 
search for previous results … One wonders how 
organizations that invested millions of dollars in 
programs to manage knowledge are now discov-
ering that their managers are less efficient than 
before the implementation” (p.28). 

Social networks can help to avoid this prob-
lem, and the use of virtual communities can also 

help in the development of these social networks, 
or as a mechanism to create or access the most 
relevant social networks for managers at each 
specific moment.

Social networks, more than merely the use 
of technology, and with them, the use of virtual 
organisations, is crucial, because, according to 
Pyöriä (2007) “technology as such is of little 
direct help in the process of augmenting human 
collaboration in knowledge work” (p.23). There is 
a “false conception of the utility of IT for enhanc-
ing interpersonal interaction by constructing new 
communication channels parallel to old ones… 
The true revolutionary nature of IT lies in its 
capacity to overcome limitations in our natural 
physical and mental capabilities by eliminating 
the need for communication”6. “Therefore, the 
elimination of useless interactions… can save time 
for developing its true creative strengths, which 
constitute the core of knowledge work. … It is 
in this distinctively human territory of creative 
problem solving and non-routine decision making 
where IT as such is least capable of increasing 
productivity” (ibid, p.24). Pyöriä (2007) stresses 
that “general beliefs in the communicative advan-
tages of IT are highly overvalued… the speed with 
which these applications are being introduced, 
coupled with knowledge workers’ lack of time and 
resources to internalize them, have resulted in a 
more or less chaotic situation….. for example, as 
numerous studies indicate, groupware and other 
intranet-base solutions rarely, if ever, work exactly 
as planned, and the systems are often used in an 
uncontrolled and impulsive manner” (p.26).

The debate about the importance of new 
technologies and Internet and whether it is use-
ful in creating social capital is also considered 
by Chiu et al. (2006:1875). According to these 
authors “Putnam (2000) suggested that the In-
ternet decreases social capital, while Wellmen et 
al. (2001) indicated that Internet use supplements 
social capital by extending existing levels of face-
to-face and telephone contacts. Uslaner (2000) 
concluded that the Internet neither destroys nor 
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creates social capital”. However, these and other 
authors point out the importance of virtual com-
munities to overcome these problems. 

Firstly, Hsu et al. (2007) point out that the 
Internet facilitates the creation of professional 
virtual communities that enable knowledge 
sharing without their participants ever meeting. 
Hence, it facilitates the creation and develop-
ment of networks. According to Djordjevic et 
al. (2007), virtual communities or organisations 
“span across organizational boundaries and en-
able the enactment of collaborative processes that 
integrate services, resources and knowledge in 
order to perform tasks that the virtual organiza-
tions partners could not undertake on their own” 
(p.634). 

Kodama (2005) points out that “the dilemma 
faced by organizations is the need to reconcile 
rapid access and synthesis of relevant new 
knowledge, with the long time frames needed 
for knowledge creation and synthesis”. In this 
vein, “Networked Strategic Communities based 
on deep inter-organization collaboration can 
offer a possible solution” (p.904). According to 
Kodama (2005), “knowledge, or management 
resources, aimed at innovation is created from 
SCs, a wide range of knowledge both inside and 
outside the company, including customers and 
strategic partners, is synthesized via the network, 
and new knowledge that never existed before is 
created to become a new source of competitive 
advantage” (p.906).

Bieber et al. (2002) state that “many research-
ers have observed that Knowledge Management 
primarily is about people and cultural change 
rather than technical development”. They also 
maintain that “research on online communities 
concerns itself explicitly with supporting people 
networking together to achieve a goal. Through 
this networking, knowledge is created and ex-
changed. Technology now plays an important role 
by supporting activities, recording knowledge, and 
developing organizational memory” (p.15).

In this vein, two factors facilitate the growth 
of networks subsequent to the use of professional 
communities; the fact that participation in these 
communities is voluntary and involves members 
of different organisations, and the fact that in 
professional communities members are used to 
participating openly.

In relation to the importance of voluntary 
participation in virtual communities, Chiu et al. 
(2006) mention that “members in virtual com-
munities differ from general Internet users in that 
virtual community members are brought together 
by shared interests, goals, needs or practices” 
(p.1875). With this premise, Endres et al. (2007) 
point out that “volunteer organizations or informal 
organizations outside normal firm boundaries may 
better facilitate fluid knowledge transfer at the 
individual level than within the traditional orga-
nization structure” (p.93). This fact can avoid the 
problem that knowledge inside closed organisa-
tions is more restricted than the knowledge found 
in open organisations. For instance, Endres et al. 
(2007) explain that “in contrast to the free and 
fluid flow of tacit knowledge in the Open Source 
community7, knowledge sharing is often limited 
in organizations, especially knowledge that is 
complex and tacit” (p.97). In addition, Kodama 
(2005) points out that “the act of transcending 
boundaries stimulates deep, meaningful learning, 
which in turns opens possibilities for the genera-
tion of new knowledge” (p.904).

 However, Chiu et al. (2006) mention that the 
character of virtual communities “begs the key 
question [of] whether the social capital devel-
oped in virtual communities is strong enough 
to stimulate members to overcome the barriers 
of complex knowledge sharing process and then 
share valuable knowledge, especially when no 
extrinsic reward is provided” (p.1875) . Neverthe-
less, this problem can be avoided, according to 
Endres et al. (2007), because although members 
in virtual communities may be unpaid, a person 
may acquire some degree of status and may have 
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the opportunity for financial gain based on their 
in-demand persona. “The reward is not formal or 
assured, but may be a motivator to participate” 
(p.98). This fact, in addition, can strengthen the 
social network of community members, who know 
each other better, following their contributions to 
virtual organisations.

The second important point is the open par-
ticipation in professional communities. According 
to Lin et al. (2007), community members can 
communicate and collaborate as groups. Members 
participate in virtual communities either openly 
or anonymously, depending on the kind of com-
munity it is. However, Lin et al. (2007) point 
out that in the professional virtual community, 
members participate in community activities 
openly rather than anonymously for professional 
purposes. This fact can go further to facilitate 
the importance of these virtual communities in 
enhancing social networks, and to facilitate the 
creation and sharing of knowledge.

Examples of communities of practice and 
virtual communities are various. For instance, 
in a case study, Pavlin (2006:137) shows how a 
small organization was able succeed in building 
an extensive network of top researchers, profes-
sors, high government officials, journalists and 
even interested individuals who share a passion 
or are differently influenced by the common 
knowledge domain. This author also mentions 
that the literature presents numerous cases of 
communities of practice and virtual communi-
ties, mainly in large international corporations 
such as Ford, IBM, Airbus, British Petroleum, 
Cap Gemini, Ernst & Young, Clarica, Hewlett 
Packard, McKinsey, Mercedes-Benz, Shell Oil, 
Siemens, Chevron, Xerox, etc.

To summarize, with the development of In-
ternet technology, professionals and the public 
at large can communicate with each other via 
the Internet regardless of geographical distance 
(Lin and Hsueh, 2006:551). However, the impor-
tance of professional virtual communities lies in 

their value to create and share knowledge. For 
instance, according to Randeree (2006), “informa-
tion systems researchers are currently looking at 
knowledge creation, knowledge acquisition and 
knowledge sharing” (p.145). Lin and Hsueh (2006) 
state that “the virtual community enabled by the 
World Wide Web (WWW) facilitates knowledge 
sharing and creation for communities of practice” 
(p.551). Hsu et al. (2007:153) point out that today, 
an increasing number of individuals participate 
in virtual communities to acquire knowledge to 
resolve problems at work, and that virtual com-
munities are valuable systems that hold the key to 
Knowledge Management. Finally, authors such as 
Lin et al. (2007) study the knowledge sharing and 
creation process in a virtual community.

We now highlight the importance of virtual 
communities in creating and sharing knowl-
edge.

Knowledge c reation

According to Sherif (2006), “knowledge creation 
is considered the most important of all KM 
processes (Lapre and Van Wassenhove, 2001)” 
(p.75). “Knowledge creation is concerned with 
the development of new organizational knowledge 
in the firm”, although knowledge integration and 
exploitation can also contribute to the develop-
ment of new organizational knowledge through 
(Nielsen, 2006:62). In the generation of knowl-
edge, the actors translate the assembled array of 
tacit and explicit knowledge into a form suitable 
for transfer to others (Geisler, 2007:86)8. 

Sherif (2006) points out that “the general belief 
is that knowledge creation is an inherent trait of 
some organizations, an art of continuous change 
(Brown and Eisenhardt, 1998) that the majority 
of organizations may fail to imitate (Quin et al., 
1996)… the majority conquer with the proposition 
that the process is highly tacit and cannot be cap-
tured” (p.75). However, virtual organisations can 
play a crucial role in the creation of knowledge.
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Kodama (2005) argues that the rigidities of 
formal organizations make them a “poor vehicle 
for learning”; rather, in this situation the sources 
of innovation lie exclusively within firms’ relation-
ships. “Knowledge creation occurs in the context 
of a community that is fluid and evolving rather 
than tightly bound or static”. “Knowledge creation 
is an extremely important issue that sees knowl-
edge as a property of communities of practice…, 
ba…, communities of creation…, and networks 
of collaborating organizations… rather than as 
a resource that can be generated and possessed 
by individuals. When the knowledge base of an 
industry is both complex and expending, and the 
sources of expertise are broadly dispersed, the 
locus of innovation will be found in networks 
of inter-organizational learning rather than in 
individual organizations” (p.896). 

Loyarte and Rivera (2007) state that “when 
people participate in the problem solving and share 
the knowledge necessary to solve the problems, 
it is possible to speak about the generation of 
knowledge in Communities of practice” (p.67). 
The same occurs with virtual communities. Ac-
cording to Pavlin (2006), the main purpose of 
communities of practice “is creating a platform, for 
supporting a structure for running the knowledge 
cycle (as described for example by Nonaka and 
Takeuchi,…..) within, among and between organi-
zations. The community helps to disseminate and 
create knowledge, whilst the use (and also further 
creation and dissemination) of knowledge belongs 
to other more formal organizational structures 
like projects groups and teams” (p.141)9. 

Finally, Lin and Hsueh (2006), following 
Nonaka, point out that “organizational knowledge 
creation may start from the individual level via 
the collective (group) level tothe organizational 
level, and sometimes reach out to the inter-orga-
nizational level”, in this way, “the inter-organi-
zational learning process facilitated by a virtual 
community information system constructs dis-
tributed explicit knowledge, and weaves the social 

networks to connect tacit knowledge owned by 
individuals across organizations” (p.552).

Knowledge sharing

According to Al-Alawi et al. (2007), “the process 
of Knowledge Management involves several ac-
tivities” (p.22). The most commonly discussed 
activity in the process of Knowledge Management 
nowadays is knowledge transfer (knowledge shar-
ing). The sharing of knowledge is a knowledge 
process that has been recognized as a subject of 
some interest by scholars (Geisler, 2007). Ac-
cording to this author, “the mode of transfer of 
knowledge is a component of the process in which 
actors in the organization transfer, share, and dif-
fuse the knowledge they possess” (p.86). Randeree 
(2006:153) claims that knowledge sharing involves 
the dissemination of information and knowledge 
throughout the business unit or organization. From 
the same point of view, Hsu et al. (2007) state 
that “knowledge sharing is the behavior when an 
individual disseminates his acquired knowledge 
to other members within an organization” (p.154) 
. Virtual organisations can also help this process, 
since “the goal of knowledge sharing can either 
be to create new knowledge by differently com-
bining existing knowledge or to become better 
at exploiting existing knowledge” (Christensen, 
2007:37), and since they make available the use 
of new sources of knowledge . 

Virtual communities can help in the process 
of sharing knowledge, both because of the impor-
tance of their social side in sharing knowledge, 
and also because of the fact that “knowledge is 
often shared with the help of the technology” 
(Wenger, 1999; Perrin et al., 2007:159). Accord-
ing to Lin and Hsueh (2006), “in the Internet era, 
explicit knowledge exists generally in hypertext 
on the Web or texts on the Intranet… . In order 
to shorten the learning cycle, an individual can 
exploit the experience of others to enlarge his 
or her experiences, which can be carried out by 
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sharing explicit knowledge on the Internet”. “Be-
sides, well-structured knowledge objects reveal 
the relationship among knowledge, and reduce 
information overloading on knowledge sharing 
and creation” (p.552) . In addition, according to 
Randeree (2006) “knowledge sharing is as much 
of a people issue as it is technological”. In this 
way, “technology can act as both a facilitator and 
a control mechanism to protect knowledge”, and 
“firms see benefits to sharing knowledge and 
establish motivational approaches and communi-
cation mechanisms to share knowledge” (p.153). 
In addition, Endres et al. (2007) argue that there 
is an “inherent co-occurrence of informal and 
formal social networks in organizations… In a 
given organization, tacit-to-tacit knowledge shar-
ing may occur in some groups but not in others. In 
addition, some informal, strong social networks 
that effectively transfer knowledge may be em-
bedded in otherwise formal structures” (p.100). 
Hence, the use of technological and social sides 
can complement and strengthen the process of 
knowledge sharing.

Christensen (2007:38) identifies five problems 
in the literature inherent in organizational knowl-
edge sharing: (1) the “stickiness” of knowledge, 
that refers to the epistemologically different 
faces of knowledge (mainly tacit versus explicit 
knowledge); (2) the absence of a common identity 
between the people who are trying to share this 
knowledge, a fact that hinders the knowledge 
sharing process; (3) the lack of any relation be-
tween the receiver and sender of knowledge; (4) a 
lack of willingness to share knowledge, an issue 
that mainly “deals with social dilemmas...as the 
trade of commons, and the power of possessing 
knowledge”; (5) and the lack of knowledge about 
knowledge10. 

Hsu et al. (2007) state that “prior research 
has highlighted the various factors that affect an 
individual’s willingness to share knowledge, such 
as costs and benefits, incentive systems, extrinsic 
and intrinsic motivation, organization climate and 

management championship” (p.154). In the same 
vein, different authors have created models that 
emphasize the importance of various variables 
in the sharing of knowledge. 

For instance, Al-Alawi et al. (2007:25-26) cre-
ate a model including certain cultural factors that 
influence knowledge sharing, specifically: trust, 
communication between staff, information sys-
tems, reward system, and organization structure. 
According to their results, “trust, communica-
tion, reward system and organization structure 
all received strong literature support. However, 
information systems/technology received mixed 
support” (ibid, p.39). They state that “the rela-
tionship that proved to exist between knowledge 
sharing and trust communication, information 
systems, reward system and organization structure 
indicates the importance of such factors as prereq-
uisites of the success of knowledge sharing” (ibid, 
p.37), and recommend and suggest some ways of 
emphasizing these aspects in the firm. 

Lin et al. (2007) conducted a three-phase study 
on a teachers’ virtual community in order to 
understand the knowledge flows among commu-
nity members from different organisations. The 
objective of their study was to identify essential 
factors in individual, group, organization, and 
environmental contexts, which affect knowledge 
sharing and creation in the professional virtual 
community. Specifically, their model catego-
rizes these factors as environmental, information 
technology, project, organizational, group and 
individual contexts, and defines the process of 
knowledge sharing and creation by the sequence of 
causal conditions11, action/interaction strategies, 
and consequences (at the individual, group and 
organizational level)12.

Finally, according to (Chiu et al., 2006), “some 
studies... suggested that individuals would share 
knowledge within virtual communities with the 
expectation of enriching knowledge, seeking sup-
port, making friends, etc. Butler et al... suggested 
that the primary reason for individuals to share 
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knowledge is their expectation of being seen as 
skilled, knowledgeable or respected. Other studies 
suggested that individuals share knowledge with 
the expectation of helping the virtual community 
to accumulate its knowledge, continue its opera-
tion, and grow...” (p.1875)

However, literature and empirical studies 
that thoroughly address the problem are scarce; 
in addition, according to Lin et al. (2007), few 
studies have addressed the knowledge sharing 
and creation processes successfully by collecting 
data from commercial companies, and further 
research is therefore necessary.

 

c ONcl UsION

The development of new technologies and 
information and communication systems, the 
expansion of network access, and the rise of the 
Internet have led to the proliferation of new busi-
ness styles based on information and knowledge. 
This trend has facilitated the growth in importance 
of the construction of strong social networks 
and advances and effective professional virtual 
communities as a mechanism that can enhance 
competitive advantage for organisations.

Professional virtual communities can be 
conceived as an evolution of teams, and com-
munities of practice, that combine a technologi-
cal and a human orientation. The technological 
side is crucial to promote communication and to 
cross organizational borders in order to enhance 
knowledge creation and sharing capabilities, while 
the human and social side, which has emerged 
as the most important, stresses the relevance of 
social and informal relationships as a source of 
creativity and innovation.

With the increasing relevance of the human 
side, the understanding of social networks, as a 
source and as a consequence of the development of 
virtual communities, is stressed by the literature. 
Network analysis has developed from perspec-
tives in the fields of psychology, anthropology 

and sociometry, and is an increasingly relevant 
issue in the literature of management because 
of the importance of individuals and their social 
relations and cultural aspects related to networks 
such as ties, trust, sense of community, shared 
vision or the existence of diverse relationships 
inside and outside the enterprise, to generate and 
share knowledge.

In the same vein, social networks, and all as-
pects related to their development, are crucial to 
developing virtual communities. Social networks 
can facilitate learning, collaboration, knowledge 
sharing and creation in virtual communities. 
The main aspects explaining the importance of 
networks in virtual communities are: the fact that 
they stress the importance of the human side of 
these communities; the importance of heteroge-
neity of networks to bring new perspectives and 
sources of knowledge to virtual communities, 
which increase knowledge creation and creativity; 
their importance because of their role in access-
ing crucial or tacit knowledge; and because of the 
importance of increasing trust, ties, motivation, 
willingness, and a common identity, facts that 
contribute to increasing the creation and sharing 
of knowledge.

However, virtual communities are also im-
portant in the development and maintenance of 
social networks and as an essential mechanism or 
valuable system for creating and sharing knowl-
edge in today’s technological society. In this way, 
virtual communities are essential places to meet 
other people with different perspectives, to seek 
support, friendship, and a sense of belonging, and 
in summary, to develop social relationships with 
other individuals. They are useful mechanisms 
to obtain a constant flow of new knowledge from 
new people, and essential instruments to codify 
and disseminate different knowledge, avoiding 
information overload and wasting time by their 
members in the search for selecting informa-
tion. They are essential mechanisms to create 
or access the most relevant social network for 
managers or other professionals at each given 
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moment, gaining more time to develop its true 
creative strengths. In addition, they can help to 
eliminate limitations in our natural physical and 
mental capabilities. The use of new technologies 
by virtual communities also helps to extend exist-
ing levels of face-to-face and telephone contacts, 
maintaining and developing social interactions, 
and facilitating the creation and development of 
networks across organizational boundaries, and 
collaboration among their members. They help 
to integrate services, resources and knowledge 
in order to perform tasks that the members of 
virtual communities could not undertake on their 
own, supporting people networking together to 
achieve a goal. The voluntary participation, and 
the shared interests, goals, needs or practices of 
virtual organizations members, together with the 
open participation of the professional members, 
enhance social networks, as well as facilitating 
the creation and sharing of knowledge.

If we turn to the importance of virtual com-
munities in creating and sharing knowledge, 
creation is promoted by the open, voluntary and 
fluid character of virtual organisations, because 
through them, individuals can access broadly 
dispersed sources of expertise, and because they 
act as a platform that supports the running of the 
knowledge cycle, helping to combine different 
sources of ideas. In addition, the sharing process 
is encouraged as virtual organisations help to 
make available the use and exploitation of exist-
ing knowledge or new sources of knowledge. By 
combining the social side with the motivational 
approaches, with the help of technology that 
facilitates the communication and control of 
knowledge, the sharing of knowledge is promoted. 
In this vein, all the above-mentioned processes 
in virtual communities facilitate the common 
identity of their members, the relationships be-
tween the senders and receivers of knowledge, 
the communication and information systems, the 
trust and motivation to share knowledge, and the 
knowledge of knowledge, facilitating knowledge 
sharing.

f Ut Ure  rese Arch  DIrect IONs

This chapter has highlighted the relationships 
between virtual communities and social networks, 
and how they can enhance each other’s develop-
ment. Furthermore, the importance of virtual 
communities to create and share knowledge has 
been expounded. However, further research is 
necessary: firstly theoretical research that can 
complement and develop the ideas suggested in 
this chapter; and secondly, empirical research to 
develop hypotheses and test them with data from 
a range of virtual communities. 
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eNDNOte s

1 According to Bandura (1989) and Chiu et al. 
(2006), “The Social Cognitive Theory argues 
that a person’s behavior is partially shaped 
and controlled by the influences of social 
network (i.e., social systems) and the person’s 
cognition (e.g., expectations, beliefs)…” 
“Through close interactions, individuals 
are able to increase the depth, breadth, and 
efficiency of mutual knowledge exchange” 
(pp. 1874-1873). In addition, Lytras and 
Pouloudi (2006) point out that “Behavioral 
change… enlightens the way in which indi-
viduals transform their behavior according 
to feedback they gain from participation in 
bigger social construction” (p.68).

2 Chiu et al. argue that “Social Cognitive 
theory is limited in addressing what com-
ponents are within a social network and how 
they influence an individual’s behaviour”

3 Hence, as Chiu et al. (2006:1875) state, “ac-
cording to the Social Cognitive Theory, the 
question—why do individuals spend their 
valuable time and effort on sharing knowl-
edge with members in virtual communities, 
should be addressed from the perspectives 
of both personal cognition and social net-
work”.

4  “Facets of social capital positively relate to 
the quantity of knowledge sharing or the 
quality of knowledge shared by members…. 
Outcome expectations can contribute to 
knowledge sharing to some extent, but it is 
the social capital factors (e.g. social interac-
tion ties, trust, norm of reciprocity, identifi-
cation, shared language and shared vision) 
that lead to greater level of knowledge shar-
ing in terms of quantity or quality…social 
interaction ties were significant predictors 
of individuals’ knowledge sharing in terms 
of quantity”. 

5 For instance, “holding face-to-face meetings 
or seminars.. as a way of enhancing the social 

interaction ties among members.. or provid-
ing personal message boards and blogs as 
tools for enhancing online communication 
and interaction among members” .

6 According to this author, (ibid, p.24) “the 
efficient use of IT simply enables the auto-
mation of routine tasks and helps us to avoid 
useless communication…is the only way to 
win more time for collaborative problem-
solving and other tasks that resist “the logic 
of the binary code””

7  “The purpose of the “Open Source” soft-
ware community is essentially knowledge 
sharing and collaboration… the goal … 
is to develop, distribute, redistribute, and 
share source code of software that benefits 
individuals and organizations, with no dis-
crimination and with restricted licensing 
(www.opensource.org) Software developed 
with a General Public License creates the 
freedom for people to copy, study, modify 
and redistribute software. It forbids anyone 
to forbid others to copy, study, modify and 
redistribute the software”… .According to 
this organisation (ibid, p.98), well-known 
Open source projects include the Linux 
operating system, Apache server software, 
Python coding language, and OpenSSL 
system secure communication software.

8 Geisler’s paper proposes a model that links 
the generation of knowledge with its users. 
These process or “four modes or stages 
of knowledge processing are: generation, 
transfer, implementation and absorption” 
(ibid, pp.90-91).

9 According to this author, communities of 
practice, such as the virtual organisation, 
can link members to the strategic knowledge 
domain of the organization, develop core 
organisational competency through col-
laboration and learning, provide common 
development needs, distribute functional 
expertise, facilitate cross-generational and 
cross functional exchange of knowledge 
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(Saint-Onge and Wallace, 2003:36-91), “CoP 
can present a toll of alignment in organiza-
tions, a forum for problem solving, center for 
knowledge creation, type of corganizational 
infrastructures” (Saint-Onge and Wallace, 
2003:71).

10 According to Christensen (2007)… “the 
five problems are caused by either social 
dilemmas or knowledge dilemmas”; the two 
first represent knowledge dilemmas caused 
by the epistemologically different faces of 
knowledge, such as tacit knowledge making 
it somewhat difficult to both identify and 
transfer knowledge, while the other three are 
“social dilemmas caused by the behaviour, 
or misbehaviour – of persons” (p.38).

11 At an individual level (active asking for 
help, habit of cooperation, propensity to 
share, perception of communication media) 
and group level (group roles, knowledge 
creation roles, group norms, cohesiveness, 
and leadership style).

12 Their study revealed that different strate-
gies, including collaboration strategies, 
using IT strategies, and knowledge shar-
ing and creation strategies, led to different 
consequences. In addition, they identified 
phenomena of knowledge flow discontinui-
ties, and designated possible causes which 
contribute to these discontinuities, propos-
ing the concept of the knowledge buckle 
(based on the SECI model put forward by 
Nonaka, which views knowledge creation as 
a spiralling process of interactions between 
explicit and tacit knowledge, and the study 
by Lin et al. which traces knowledge flows 
(or the knowledge buckle) among social-
ization, externalisation and combination 
activities) to address these problems and to 
gain insight into the knowledge sharing and 
creation process.
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Abstr Act

The rapid growth of virtual communities has created a new interest in researchers. Indeed, understanding 
these communities is especially relevant because it may allow for the obtaining of valuable informa-
tion (e.g. needs of particular groups of people). In this respect, this work tries to explore which factors 
motivate individuals to take part of a virtual community since participation is one of the most important 
variables for the development and sustainability of virtual communities. More specifically, we analyze 
the effects of trust in a community, satisfaction with previous interactions and the communication level 
of the members’ intentions to participate in a given virtual community. The data (obtained through an 
online surveys made to members of several virtual communities) show that trust in a virtual community 
had a positive and significant effect on members’ participation in a virtual community. In addition, we 
found that satisfaction with previous interactions and the level of communication in a community sig-
nificantly increased the level of trust in that virtual community.
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INtr ODUct ION

The Internet has come out as a new medium for 
social activities (Kim et al., 2004) that favours 
the connection among individuals and organi-
zations (Pitta et al., 2005). Indeed, consumers 
are increasingly turning to computer-mediated 
communication in order to get information on 
which to base their decisions (Kozinets, 2002). 
They are using several online formats to share 
ideas and contact other consumers who are seen 
as more objective information sources (Kozinets, 
2002). These online interactions have motivated 
the creation of social groups in the Internet that 
have been traditionally called virtual communi-
ties (Rheingold, 1993). 

The importance of virtual communities for 
marketers is continuously increasing since rela-
tionships between consumers may influence brand 
choice (Wind, 1976) or the election of a specific 
service (Pitta et al., 2005). In addition, these 
online communities provide a great opportunity 
to understand the members likes, dislikes, needs, 
behaviours or concerns (Ridings et al., 2002; Pitta 
et al., 2005). However, there is still a lack of stud-
ies that analyze empirically which are the main 
precursors of consumer’s participation in these 
virtual communities. In fact, although the concept 
of virtual community is almost as old as the con-
cept of Internet (Flavián and Guinalíu, 2005), little 
is known about what motivations induce people to 
participate in virtual communities (Ridings et al., 
2002). Therefore, this study is designed to identify 
some of the factors that influence the members’ 
intentions to participate in a virtual community. 
More specifically, following the trust-commit-
ment theory (Morgan and Hunt, 1994), we firstly 
consider that to participate actively in a virtual 
community, an individual will need to trust first 
in that virtual community and in its members. 
Secondly, we also consider that a general satisfac-
tion in the previous interactions with the virtual 
community and a higher communication quality 

in the community may increase the level of trust 
placed in a virtual community. 

Taking into account the previous consider-
ations, this work is structured as follows. Firstly, 
we carry out an in-depth review of the relevant 
literature concerning the concept of virtual com-
munity and the variables included in the study. 
Secondly, we formalize the hypothesis. Then, 
we explain the process of data collection and the 
methodology employed. Lastly, the main conclu-
sions of the work are discussed and the future 
research is presented. 

c ONcept UAl  bAc Kgr OUND

t he Virtual c ommunity

Many definitions on the concept of the virtual 
community have appeared in the literature but, 
traditionally, this concept has been defined from 
a social point of view (Li, 2004). In line with this 
perspective, the concept of virtual community 
is firstly defined by Rheingold (1993) as a social 
group that is originated in the Internet when people 
discuss in this communication channel. Simi-
larly, Ridings et al. (2002) expose that a virtual 
community is a group of people with a common 
interest that interact regularly in an organized way 
over the Internet. Thus, the Internet provides the 
infrastructure for enhancing the development of 
these communities since it is possible to overcome 
the space and time barriers to interaction that ex-
ist in traditional communities (Andersen, 2005). 
In addition, the justification to the exponential 
expansion of virtual communities is found in the 
advantages generated by these communities. In 
this respect, Hagel and Armstrong (1997) point 
out that virtual communities can help to satisfy 
four types of consumer needs: sharing resources, 
establishing relationships, trading and living 
fantasies.
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Among all the typologies of virtual communi-
ties, this work focuses on virtual brand communi-
ties. To be precise, a brand community is a set of 
individuals who voluntarily relate to each other 
for their interest in some brand or product (Muniz 
and O’Guinn, 2001). Furthermore, these authors 
point out that a brand community is characterized 
by three core components:

• Consciousness of kind. It refers to the feeling 
that binds every individual to the other com-
munity members and the community brand 
(e.g. the passion for drinking a Coke) and it 
is determined by two factors: (1) legitimiza-
tion, the process of establishing a difference 
between true and false members, that is, 
those who have opportunist behaviours 
and those who do not; and (2) opposition 
to other brands. For instance, community 
members of open source software commu-
nities have a strong feeling against firms 
selling proprietary software, especially 
the Microsoft Corporation (Bagozzi and 
Dholakia, 2006). 

• Rituals and traditions. These are processes 
carried out by community members who help 
to reproduce and transmit the community 
meaning in and out of the community. Mem-
bers relate to each other with the memory of 
major events in the history of the brand and 
they usually share a common set of values 
and certain behaviors, such as a specific 
language or way of dressing.

• Sense of moral responsibility. This reflects 
the feelings that create moral commitment 
among the community members. As a result 
of moral responsibility, there are two types 
of fundamental actions: (1) integration and 
retention of members, which guarantees the 
community survival (e.g. by spreading bad 
experiences suffered by those individuals 
who chose a different brand); and (2) support 
in the correct use of the brand (e.g. by shar-

ing information about product properties). 
Thus, these communities provide consumer 
support with the ongoing use of the product 
(Pitta et al., 2005).

More specifically, we focus attention on virtual 
brand communities since these communities have 
a great relevance for marketers. The reason behind 
this interest is threefold. Firstly, virtual brand 
communities can affect their members’ behaviour 
(Muniz and O’Guinn, 2001) since individuals can 
use these communities to inform and influence 
fellow consumers about products, brands or or-
ganizations (Kozinets, 2002). Secondly, virtual 
brand communities may help to identify the needs 
and desires of particular individuals or groups of 
people (Kozinets, 2002). Lastly, active participa-
tion in virtual brand communities may favour 
higher levels of individuals’ loyalty to the brand 
around which the community is developed (Koh 
and Kim, 2004) since a key aspect of member-
ship and participation in these communities is the 
ongoing purchase and use of the brand products 
(Algesheimer et al., 2005).

Active participation

Participation in a virtual community is a crucial 
element to guarantee the community survival 
(Koh and Kim, 2004). To be precise, the level 
of participation is a key factor to perpetuate the 
brand community (Algesheimer et al., 2005) 
since higher participation means a higher level 
of involvement with the community. Indeed, due 
to the participation in the activities carried out in 
the virtual community, members can share infor-
mation and experiences, which are key aspects in 
order to develop the group cohesion. In addition, 
it is important to note that some authors (e.g. Al-
gesheimer et al., 2005) state that participation in 
the virtual community activities also promotes 
the members’ identification with the community 
and, as a consequence, the value of the community 
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is increased. Wikipedia (http://www.wikipedia.
org/), MyCoke (http://www.mycoke.com) or 
Youtube (http://youtube.com), where millions of 
people use to participate frequently in, are clear 
instances of how virtual communities may be 
developed thanks to the community participa-
tion, in terms of interactions among members 
and contributions to the community. 

In this work, according to the recommenda-
tions of Koh and Kim (2004), we consider the 
following factors to measure the individual’s 
participation in a virtual community: 

• The effort to stimulate the virtual commu-
nity, 

• The value of the comments posted in order 
to help other community members, 

• The excitement with which an individual 
posts messages and responses in the com-
munity, and

• The motivation to interact with other com-
munity members. 

Antecedents of participation in a 
Virtual c ommunity

Trust

The concept of trust has often been associated 
with the achievement of long lasting and prof-
itable relationships (e.g. Anderson and Narus, 
1990; Dwyer et al., 1987). Indeed, this is the 
consequence of the role of trust in decreas-
ing the uncertainty of a relationship. Thus, the 
importance of trust in the context of virtual 
communities is even greater since individuals 
perceived a higher risk in online relationships 
(Harris and Goode, 2004). In this respect, Ridings 
et al. (2002) state that trust may help to decrease 
the uncertainty of the relationships between the 
individual and the other community members. 
More specifically, the importance of trust in this 

context is based on some special characteristics 
of virtual communities (Ridings et al., 2002). 
For instance, the lack of face-to-face contact in 
virtual communities increases the perceived risk 
of the relationship between the individual and 
the community members. In addition, there is no 
guarantee that the other members will behave as 
they are expected to (e.g. they can provide other 
members e-mail addresses to external organiza-
tions without permission). Therefore, trust serves 
to decrease the perceived risk of relationships in a 
virtual community and its management must be 
a crucial aspect for the organization that creates 
the virtual community. 

Traditionally, the concept of trust has been 
analyzed from a cognitive point of view (e.g. 
Morgan and Hunt, 1994). From this perspective, 
trust may be defined by three types of beliefs 
which refer to the levels of competence, honesty 
and benevolence, as perceived by the individual 
(e.g. Mayer et al., 1995). In the context of virtual 
communities, which are always centred on a 
specific mutual concern, competence refers to the 
ability of the community members with respect 
to that mutual interest (Ridings et al., 2002). In 
turn, honesty is the belief that the second party (the 
other community members) will keep their word, 
fulfil their promises and be sincere (Gundlach 
and Murphy, 1993; Doney and Cannon, 1997). 
Finally, benevolence reflects the belief that one 
of the parties is interested in the well-being of 
the other. Thus, in the context of virtual com-
munities, benevolence refers to the expectation 
that community members will have the intention 
and the desire to help, support and care for the 
other members of the virtual community (Ridings 
et al., 2002). Taking into account the previous 
considerations, we propose that the concept of 
trust in a virtual community may be considered 
as a multidimensional construct formed by three 
different dimensions: honesty, benevolence and 
competence in the virtual community. 
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Satisfaction

Satisfaction can be defined as an affective condi-
tion that results from a global evaluation of all 
the aspects that make up a relationship (Severt, 
2002). More specifically, satisfaction can be di-
vided into two distinct perspectives (Geyskens et 
al., 1999). On the one hand, the first perspective 
considers satisfaction as an affective predisposi-
tion sustained by economic conditions. On the 
other hand, the second perspective, known as 
non-economic satisfaction, considers the concept 
using more psychological factors, such as a partner 
fulfilling promises or the ease of relationships 
with the aforementioned partner.

In this project, we will concentrate on the 
psychological perspective of satisfaction (Shankar 
et al., 2003). From this point of view, satisfaction 
is considered as a global evaluation or attitude 
made by the individual about the behaviour of 
the other virtual community members resulting 
from the interactions produced by both parties in 
the relationship. Therefore, satisfaction is not the 
result of a specific interaction, but that of a global 
evaluation of the relationship history between the 
parties. With each new interaction the individual’s 
perception is fed by new information, which is the 
information that determines the level of satisfac-
tion at any given time.

Communication

In general, communication can be defined as the 
formal and informal distribution of significant 
and updated information (Anderson and Narus, 
1990). Furthermore, communication between the 
parties has been considered as a key element in 
the existence of a relationship (e.g. Bendapudi and 
Berry, 1997; Crosby and Stephens, 1987). Indeed, 
Duncan and Moriarty (1998) propose that com-
munication is a human activity that joins people 
and generates relationships. In addition, several 
authors have noted that quality of communication 
is more important than quantity and, consequently, 

effective communication implies that both parties 
must be committed to the communication proc-
esses (Chiou et al., 2004). 

In the context of virtual communities, commu-
nication is especially relevant since the existence 
of a virtual community is directly based on post-
ings and their responses made by the community 
members (Ridings et al., 2002). More specifi-
cally, according to these authors, the speed and 
frequency of response when an individual posts 
a message can be considered as key elements of 
the communication in the community since they 
allow the creation of conversation. However, 
communication must be also effective; that is, 
responses must be valuable for the individual that 
posts a message. If responses have no value, the 
individual will not be motivated to participate in 
that virtual community. 

f Orm Ul At ION Of  hyp Otheses

Although the relationship between satisfaction and 
trust in a virtual community has not been analyzed 
yet, some authors have considered that satisfac-
tion has a positive effect on trust in the context 
of business to consumer relationships through the 
Internet (e.g. Bauer, 2002). In addition, as sug-
gested by the Disconfirmation of Expectations 
Model (e.g. Spreng and Chiou, 2000), satisfaction 
reflects the degree to which expectations generated 
on previous occasions have been met. If we focus 
attention on how satisfaction with a virtual com-
munity has been generated, we can see that the 
first phase consists of individuals having certain 
expectations with regard to the trustworthiness 
of the other virtual community members. Then, 
they perceive whether the expectations are met or 
not. If they are met, individuals will feel satisfied 
and more confident, since they will feel that the 
other community members are trustworthy and 
capable of meeting its commitments. Following 
the previous considerations, we propose our first 
hypothesis:
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Hypothesis 1: Greater user satisfaction is directly 
and positively related to greater trust in a virtual 
community.

Traditionally, communication has been consid-
ered as a major antecedent of trust and proximity 
feelings between the parties in a relationship (e.g. 
Morgan and Hunt, 1994; Anderson and Narus, 
1990). Indeed, Morgan and Hunt (1994) state that 
communication helps to solve conflicts between 
the parties, which favours the development of af-
fective reactions such as trust (Kumar et al., 1995). 
More specifically, communication promotes trust 
since it improves the environment by aligning 
perceptions and expectancies (e.g. Anderson and 
Weitz, 1989; Morgan and Hunt, 1994). 

In the online context, many researchers have 
proposed that a higher communication quality 
between the parties produces higher degrees of 
trust (McIvor et al., 2002). In a similar way, the 
perceived level of communication in a community, 
which is represented by the repeated interactions 
over time between the community members, may 
increase the levels of trust placed in that virtual 
community. In this way, trust in a virtual com-
munity is built thanks to these repeated interac-
tions among the virtual community members. 
Therefore, if an individual posts several messages 
and there are no responses, trust in other com-
munity members will not arise and consequently, 
following the trust transfer process in the online 
context (Stewart, 2003), trust in the whole com-
munity will not be developed either. Therefore, 
we propose our second hypothesis: 

Hypothesis 2: A higher communication quality 
in a virtual community is directly and positively 
related to greater levels of trust placed in that 
community.

Traditionally, several authors have considered 
that trust determines the nature of a relationship 

(e.g. Gefen, 2000). Indeed, following the trust-
commitment theory (Morgan and Hunt, 1994), a 
relationship in which both parties trust each other 
generates enough value so that the parties will 
be committed to the relationship (e.g. Garbarino 
and Johnson, 1999). This greater value generated 
by trust is the consequence of the role of trust in 
decreasing the uncertainty of a relationship. In 
fact, trust means that one of the parties involved 
in a relationship will think that the other party 
will not exploit its vulnerabilities (Corritore et al., 
2003). Therefore, the decrease of the perceived 
risk in either a transaction or a relationship is 
an important result derived from the process 
of trust building (Mitchell, 1999). In this way, 
individuals’ commitment and participation in 
a relationship will only be possible if they trust 
the other party. 

In addition, if we focus attention on virtual 
communities, trust may also help to favour inte-
gration of members and to increase interactions 
among them (Ridings et al., 2002). Indeed, trust is 
a crucial factor when individuals face relationships 
without having complete information regarding 
the other party (Hawes et al., 1989), as it may be 
the case of virtual communities since an individual 
does not usually have much information about all 
the other community members (Ridings et al., 
2002). In these cases, trust serves to decrease 
the degree of information asymmetry that exists 
between partners (Batt, 2003). Thus, taking all 
these considerations into account, it is reason-
able to think that trust in a virtual community 
and in its members may be a major precursor 
of the individuals’ intentions to participate in a 
virtual community. Thus, we propose our last 
hypothesis: 

Hypothesis 3: Greater levels of trust placed in 
a virtual community are directly and positively 
related to greater levels of participation in that 
virtual community.
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DAt A c Ollect ION

Data were collected thanks to a Web survey us-
ing Spanish-speaking members of several virtual 
communities. More specifically, we select the 
open source software (OSS) as the mutual interest 
around which virtual communities must be devel-
oped since: (1) there are a great number of OSS 
virtual communities, and (2) OSS communities are 
a clear instance of virtual brand communities as 
the three core components of a brand community 
are present in OSS communities (Bagozzi and 
Dholakia, 2006). In addition, the analysis of the 
OSS communities is especially relevant in order 
to study the behaviour of virtual community 
members since OSS is developed thanks to the 
collaboration and interaction among members 
inside the communities. 

To obtain the responses, several posts were 
included on heavy traffic Websites, e-mail distri-
bution lists and well-known electronic forums. The 
selection of the Websites to promote the research 
was founded on: (1) the level of awareness among 
the Spanish-speaking users of OSS, (2) traffic level 
and (3) availability. This method of collecting the 
data, which is consistent with the recent practice 
in the online context research (e.g. Bagozzi and 
Dholakia, 2006; Steenkamp and Geyskens, 2006), 
generated 215 valid questionnaires (atypical cases, 
repeated responses and incomplete questionnaires 
were controlled). Thus, according to the specific 
characteristics of the population and the great 
number of virtual communities analyzed, we 
consider that our sample may be representative 
of the Spanish-speaking members of OSS virtual 
communities.

Besides, it is important to note that subjects 
were allowed to choose the OSS virtual com-
munity to analyze, as the objective of this project 
was to understand the behaviour of the virtual 
community members, regardless the OSS product 
around which the community was developed. 
However, it was a pre-requisite that the subject 

was registered as a member of that OSS virtual 
community. More specifically, subjects had to 
respond to several questions about their levels of 
satisfaction, participation and trust in the virtual 
community they had selected as well as about 
the perceived level of communication that exists 
in that virtual community. All questions were 
measured on a seven-point Likert scale. 

meAsUres  VAl IDAt ION

The process of validation included the following 
stages:

c ontent and f ace Validity

Scale development was based on the review of 
the most relevant literature on relationship mar-
keting and the recent advances in e-marketing 
(see Table 1). 

From the literature review an initial set of items 
was proposed but, due to the lack of valid scales 
adapted to the context of virtual communities, 
it was necessary to adapt the initial scales. This 
adaptation had the objective of guaranteeing the 
face validity of the measurement instruments. Face 
validity is defined as the degree that respondents 
judge that the items are appropriate to the tar-
geted construct and is habitually confused with 
content validity. Nevertheless, content validity is 
the degree to which items correctly represent the 
theoretical content of the construct and it is guaran-
teed by the in-depth literature review undertaken. 
Face validity was tested through a variation of 
the Zaichkowsky method (1985), whereby each 
item is qualified by a panel of experts as “clearly 
representative”, “somewhat representative” or 
“not representative” of the construct of interest. 
In line with Lichtenstein et al. (1990) an item was 
retained if a high level of consensus was observed 
among the experts.
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exploratory Analysis of r eliability 
and Dimensionality

The validation measuring process started with 
an initial exploratory analysis of reliability and 
dimensionality (Churchill, 1979; Anderson and 
Gerbing, 1988). The Cronbach alpha indica-
tor was used to assess the initial reliability of 
the scales, considering a minimum value of .7 
(Cronbach, 1970; Nunnally, 1978). The item-total 
correlation was used to improve the levels of the 
Cronbach alpha, considering a minimum value 
of .3 (Nurosis, 1993). All items were adjusted to 
the required levels. 

Secondly, we proceeded to evaluate the 
unidimensionality of the proposed scales by 
carrying out a principal components analysis. 
Factor extraction was based on the existence 
of eigenvalues higher than 1. In addition, it was 
required that factorial loadings were higher than 
.5 points and a significant total explained vari-
ance. Only one factor was extracted from each 
scale: satisfaction, communication, benevolence, 
honesty, competence and participation. 

Confirmatory Analysis of 
Dimensionality

With the aim of confirming the dimensional struc-
ture of the scales and to allow for a rigorous test of 
convergent and discriminatory validity, we used 
the Confirmatory Factor Analysis (Steenkamp 
and Geyskens, 2006). That is, we included all in-
dividual-level constructs in a single confirmatory 

factor model. More specifically, we employed the 
statistical software EQS version 6.1, and we chose 
Robust Maximum Likelihood as the estimation 
method, since it affords more security in samples 
which might not present multivariate normality. 
In addition, we followed the criteria proposed by 
Jöreskog and Sörbom (1993): 

• The weak convergence criterion means 
eliminating indicators that do not show 
significant factor regression coefficients (t 
student > 2.58; p = .01).

• The strong convergence criterion involves 
eliminating non-substantial indicators; that 
is, those indicators whose standardized 
coefficients are lower than .5.

• Finally, we also eliminated the indicators 
that least contribute to the explanation of the 
model, taking R2 < .3 as a cut-off point.

These recommendations allow us to obtain 
acceptable levels of convergence, R2 and model fit 
(Chi-square = 425.910, 155 d.f., p< .001; Bentler-
Bonett Normed Fit Index =.834; Bentler-Bonett 
Nonnormed Fit Index =.881; Comparative Fit 
Index (CFI) =.903; Bollen (IFI) Fit Index =.905; 
Root Mean Sq. Error of App. (RMSEA) =.073; 90% 
Confidence Interval of RMSEA (.062, .083)). 

Finally, in order to confirm the existence of 
multidimensionality in trust, we developed a Rival 
Models Strategy (Hair et al., 1999; Anderson and 
Gerbing, 1988). In this strategy, we compared 
a second order model in which the construct is 
measured by various dimensions with a first order 

Table 1.Content validity

Variable Adapted from

Participation Koh and Kim (2004); Algesheimer et al. (2005)

Trust Kumar et al. (1995); Doney and Cannon (1997); and Roy et al. (2001)

Communication McMillan et al. (2005); and Chiou et al. (2004)

Satisfaction Brockman (1998); Servet (2002); and Smith and Barclay (1997)
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model in which all the items formed only one fac-
tor. Results showed that the second order model 
fits much better than the first. This implies that 
trust placed in a virtual community is a multidi-
mensional construct formed by three dimensions: 
honesty, benevolence and competence.

c omposite r eliability

Although the Cronbach alpha indicator is the most 
frequent test to assess reliability, some authors 
consider that it underestimates reliability (e.g. 
Smith, 1974). Consequently, the use of composite 
reliability has been suggested (Jöreskog, 1971), 
using a cut-off value of .6 (Nunnaly and Bernstein, 
1994). The results were satisfactory.

c onstruct Validity

Construct validity was assessed by considering 
two types of criteria: convergent and discrimina-
tory validity:

• Convergent validity. This shows if the items 
that compose a determined scale converge 
on only one construct. This was tested by 
checking that the factor loadings of the 
confirmatory model were statistically sig-
nificant (level of .01) and higher than .5 points 
(Sanzo et al., 2003). Results showed that all 
the indicators loaded significantly (p < .001) 
and substantively (all factor loadings went 
beyond .5) on their proposed constructs, 
providing evidence of convergent validity 
of the measures (Steenkamp and Geyskens, 
2006).

• Discriminatory validity. This verifies if a 
determined construct is significantly distinct 
from other constructs that are not theoreti-
cally related to it. We tested discriminatory 
validity in two ways: Firstly, we checked that 
the correlations between the variables in the 
confirmatory model were not higher than .8 
points. Secondly, we checked that the value 

Table 2. Discriminatory validity

PAIR of constructs Correlation 95% Confidence Interval

COMMU-SAT .302* .1648 .4392

COMMU-HON .293* .14404 .44196

COMMU-BENEV .368* .22296 .51304

COMMU-COMP .589* .44984 .72816

COMMU-PARTI .202* .055 .349

SAT-HON .615* .47192 .75808

SAT-BENEV .501* .34224 .65976

SAT-COMP .115 -.04572 .27572

SAT-PARTI .419* .28376 .55424

HON-BENEV .705* .60896 .80104

HON-COMP .345* .19996 .49004

HON-PARTI .223* .06424 .38176

BENEV-COMP .283* .13796 .42804

BENEV-PARTI .271* .11224 .42976

COMP-PARTI .173 -.0132 .3592

Note: (*) expresses that coefficients are significant at the level of .01.
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1 did not appear in the confidence interval 
of the correlations between the different 
variables. Results showed an acceptable 
level of discrimination (see Table 2) since all 
pairs of constructs satisfied both criteria.

res Ul ts

To test the hypotheses we develop a structural 
equation model. Figure 1 shows the results cor-
responding to hypotheses 1 to 3. Results reveal 
the acceptance of these hypotheses to a level of 
.01. Similarly, the model fit showed acceptable 
values (Chi-square = 282.923, 74 d.f., p< .001; 

Bentler-Bonett Normed Fit Index = .847; Bentler-
Bonett Nonnormed Fit Index = .886; Comparative 
Fit Index (CFI) = .909; Bollen (IFI) Fit Index = 
.910; Root Mean Sq. Error of App. (RMSEA) = 
.083; 90% Confidence Interval of RMSEA (.069, 
.097); normed Chi-square = 3.823).

It was also notable that consumer trust in a vir-
tual community could be explained at a very high 
level (R2 = .55) by the direct effects of only two 
variables: satisfaction with previous interactions 
and the level of communication in the community. 
In addition, this model also allow us to partially 
explain the members’ intentions to participate in 
a virtual community (R2 = .16). 

Figure 1. The structural equation model
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c ONcl UsION AND mANAger IAl  
Impl Ic At IONs

From a marketing point of view, the importance 
of virtual brand communities is continuously 
increasing due to the fact that individuals making 
product and brand elections are frequently using 
these online formats in order to get information on 
which to base their purchase decisions (Kozinets, 
2002). In addition, some authors have considered 
that virtual communities may help to understand 
the needs and desires of particular groups of people 
(Ridings et al., 2002; Kozinets, 2002) and that 
participation in a virtual brand community may 
foster consumer loyalty to the brand around which 
the community is developed (Andersen, 2005; Al-
gesheimer et al., 2005; Muniz and O’Guinn, 2001). 
Therefore, the analysis of these communities is 
especially relevant. However, most of the works 
on virtual communities have been conducted at 
the conceptual level (Koh and Kim, 2004) and, 
as a consequence, there is still a lack of studies 
that empirically analyze which are the drivers 
of participation in a virtual community. Thus, 
with the aim of moving on this topic, this study 
investigates some of the antecedents of individu-
als’ participation in a virtual community. 

First of all, results have shown that trust placed 
in a virtual community may increase the levels 
of participation in that community. Therefore, 
trust may be a crucial aspect to guarantee the 
virtual community survival since it favours in-
dividuals’ participation and, consequently, both 
group cohesion and consciousness of kind can 
be fostered. Secondly, we have also found posi-
tive and significant effects of satisfaction in the 
previous interactions with the virtual community 
and perceived communication quality in the com-
munity on the trust placed by an individual in a 
virtual community. These results have allowed 
us to clearly explain the concept of trust placed 
in a virtual community (R2 = .55).

These results are especially relevant for 
managers due to the fact that they offer some 

keys in order to foster participation in a virtual 
community, which may lead to an increase in 
consumer loyalty to the brand around which the 
community is developed (Koh and Kim, 2004). 
Indeed, the high costs every company has to face 
in order to win new customers make it increas-
ingly necessary to reinforce the ties established 
with current customers. Thus, this study offers 
some alternatives in order to increase consum-
ers’ loyalty by promoting their participation in 
a virtual brand community. More specifically, 
to enhance consumers’ participation in virtual 
communities, firms should:

• Promote communication and group cohesion 
in the community in order to encourage 
interactions among community members. 
To do that, it would be a good idea to carry 
out actions that may increase the consumers’ 
commitment to the virtual community (e.g. 
organizing meetings among the community 
members, asking them for suggestions, etc.), 
and 

• Satisfy in the virtual community some of 
the consumers’ needs (e.g. offering detailed 
information about products or making spe-
cial offers to virtual community members). 
Indeed, the virtual brand community should 
be created according to its members’ needs, 
and not with those of the company which 
promotes it (Flavián and Guinalíu, 2005). 
Thus, individuals will perceive that they can 
satisfy their needs and demands in the virtual 
community and, consequently, they will be 
motivated to participate in the community. 
Finally, to guarantee the sustainability of 
the virtual community, the evolution of its 
members’ needs and interests should be 
constantly analyzed (Wang et al., 2002).

Following these recommendations, trust 
between consumers and the virtual community 
will be built and therefore, it will be easier to turn 
community visitors into members, members into 
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contributors, and contributors into evangelists of 
the community and the brand around which the 
community is developed. Consequently, con-
sumers will probably develop greater emotional 
feelings and loyalty to that brand.

fU t Ure r ese Arch

First of all, it is important to note that the survey 
was answered exclusively by Spanish-speaking 
members of open source software virtual com-
munities. Thus, to generalize the results of this 
research, we should repeat the study using a wider 
sample of consumers. Specifically, the sample 
should represent a greater diversity of nationali-
ties. At the same time, it would be interesting to 
carry out a new validation of our model using a 
greater variety of virtual communities. 

Secondly, it would be a good idea to analyze 
in more detail the precursors of participation in a 
virtual community in order to explain this vari-
able to a greater extent. In fact, perceived control, 
privacy, familiarity or identification with the com-
munity may also influence the level of consumers’ 
participation in a virtual community.

Finally, an interesting route to extend this 
research would be to analyze the effects on con-
sumer behaviour associated to the consumers’ 
participation in virtual communities, since most 
of the studies focused on the virtual communities 
outcomes have been carried out from a concep-
tual point of view. More specifically, it would be 
useful to carry out a quantitative assessment of 
the impact of virtual communities in consumer 
loyalty, trust and commitment to the brand around 
which the community is developed, due to the fact 
that loyalty is a major objective for most of the 
organizations (Andreassen, 1999) and trust and 
commitment are key factors in order to establish 
successful long-term oriented relationships (Mor-
gan and Hunt, 1994).
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Section II
Networking and Knowledge 

Management for 
Competitive Advantage

How to use networking for competitive advantage is a critical issue in knowledge demanding industries. 
Virtual networks offer to firms in these industries relevant information, resources, technologies and 
capabilities. In this section, networking is analysied as a knowledge absorptive enabler in knowlege 
management and as a tool for knowledge integration in strategic alliances. 
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Abstr Act

Organisations are finding it more difficult to keep abreast with the pace of change. The continuous rise 
of business opportunities and the increase in global competition demands a capability to acquire, as-
similate, transform and apply external critical knowledge to renew and reconfigure existing capabilities 
and knowledge, and to innovate. Developing this dynamic capability requires, in turn, new proactive 
Knowledge Management tools and new organisational forms. This chapter presents a framework in 
which virtual networks constitute more flexible new organisational structures to absorb and create 
knowledge. It also describes how embeddedness in such a network can affect most of the factors iden-
tified as antecedents of absorptive capacity. In addition, it evidences the important role of the firm’s 
relational capabilities in taking advantage of the relevant business information, knowledge, resources, 
technologies and capabilities circulating in the virtual networks.
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INtr ODUct ION 

In the current business environment, characterised 
by intense global competition, rapid technological 
advancements, innovative managerial practices 
and increased pressure in demand, the importance 
of knowledge as a critical resource for firms’ com-
petitive advantage is widely recognised (Teece, 
1998). This knowledge allows firms to create 
and sustain competitive advantages through, for 
example, management innovations, product in-
novations and process innovations. 

Firms can generate knowledge internally by 
investing in the development of distinctive com-
petences related, for instance, to R&D activities. 
However, because of their limited size, some 
firms can barely sustain all the structural costs 
involved in developing the necessary knowledge 
and capabilities internally to innovate and compete 
at an international level. 

In addition, authors such as Chang (2004) 
and Phene, Fladmoe-Lindquist and Marsh 
(2006) find that firms operating in turbulent and 
unstable environments cannot be self-sufficient 
in creating knowledge, due to the tremendous 
risk it entails. 

In a context where innovations are incremental 
or related to previous technologies, organisations 
can be confident of the internal development of 
knowledge without exposing themselves to high 
risks, since these kinds of technological changes 
are related to the firm’s existing experience. How-
ever, in dynamic environments in which rapid 
changes and radical technological innovations 
occur, firms should be able to acquire external 
information, by focusing on the adoption of a strat-
egy that emphasises the exploration rather than 
the exploitation of knowledge (March, 1991). 

Similarly, Shan and Song (1997) suggest 
that firms in industries characterised by rapid 
technological change will find their competitive 
advantage eroded if they rely solely on internally 
existing knowledge and capabilities. 

According to the dynamic capability view 
of the firm (Teece, Pisano and Shuen, 1997), 
in a changing operating environment, superior 
performance depends on the ability to recognise 
critical changes and knowledge and on the pro-
cesses of renewing the firm’s knowledge base 
and capabilities.

In this scenario, the mechanism for the creation 
and development of internal knowledge must be 
combined and complemented with the mecha-
nism for the absorption of external sources of 
knowledge (Veugelers, 1997; Teece, Pisano and 
Shuen, 1997; Lowe and Taylor; 1998; Oltra and 
Flor, 2003). Firms should therefore manage two 
learning processes: an internal and an external 
learning process.

Despite the importance that information and 
external knowledge has for firms, its identifica-
tion, acquisition and, above all, its implementation 
is a far from simple process (Veugelers, 1997). 
Consequently, organisations need to invest time 
and effort in developing their absorptive capacities 
(Kim, 1998). An increasing number of compa-
nies recognise that their competitive advantages 
are derived from knowledge resources that are 
deeply rooted in social relationships with other 
companies (Koka and Prescott, 2002; Uzzi and 
Lancaster, 2003). 

Recent studies show how a firm’s embedded-
ness in networks formalised in different organi-
sational forms such as joint ventures (Vermeulen 
and Barkema, 2001), business alliances (Kumar 
and Nti, 1998; Ahuja, 2000; Lane et al., 2001; 
Chen, 2004), technology licences (Atuahene-
Gima, 1992), and cooperation agreements with 
public and private research centres like universi-
ties and technology institutes (Meyer Krahmer 
and Schmoch, 1998) are increasingly used as 
knowledge sources to complement internal R&D 
activities that favour external knowledge absorp-
tion processes. As the market demands a shorter 
response time to environmental changes and a 
greater adaptation to varying customer needs, 
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there is a growing awareness of the need for new 
flexible cooperation structures. 

In this vein, authors such as Zimmermann 
(1997) and Rodríguez and Ranguelov (2004) argue 
that although traditional cooperation agreements 
between firms provide an adequate organisational 
strategy to operate in a competitive context, the 
dynamism and turbulence of the current context 
render virtual structures an appropriate alternative 
strategic choice to attend to the changing needs 
of the market and transcend the limitations of 
the company. 

In light of the above arguments, the main aim 
of this work is to develop a theoretical model that 
can explain the advantages of the company’s inte-
gration in a virtual network in order to stimulate 
its capacity to absorb external knowledge. The 
present chapter is structured as follows. First, 
the concept of absorptive capacity is analysed. 
Second, the main factors identified by the litera-
ture that affect a firm’s absorptive capacity are 
reviewed. Third, a brief review of the literature on 
the virtual network is presented. Embeddedness 
in a virtual network is suggested as an important 
determinant of absorptive capacity and most of its 
antecedents. Fourth, the importance of investment 
in and development of relational capabilities to 
efficiently take advantage of the integration in a 
virtual network is highlighted. Finally, conclu-
sions and the most relevant implications of the 
study are presented.

c ONcept UAl IsAt ION Of  
eXter NAl  KNOwle Dge  
Abs Orpt IVe c ApAc Ity  

In 1989, Cohen and Levinthal defined the absorp-
tive capacity of a firm as its ability to recognise 
the value of new, external information, assimilate 
it, and apply it to commercial ends. They sustain 
the idea that a firm’s ability to acquire knowledge 
from its external environment is a by-product of its 

own R&D. As a result of this work, R&D began 
to be considered as a key player in organisational 
learning.

The authors revised their original definition, 
based on industrial organisation (IO) economics, 
in 1990, and developed a more extensive explana-
tion of the construct with a greater emphasis on 
the processes underlying this type of organisa-
tional learning. 

Cohen and Levinthal again modified their 
definition of absorptive capacity in 1994, adding 
that this capability not only enables the firm to 
exploit new external knowledge, but also allows 
it to predict the nature of future technological 
advances more accurately.

Since the appearance of these three definitions, 
framed in the context of technological knowledge, 
surprisingly few review articles have revised the 
definition of the absorptive capacity concept (e.g., 
see Van den Bosch, Volberda, & De Boer, 1999, 
and Zahra & George, 2002). Hence, the absorp-
tive capacity construct has been applied to a great 
variety of areas in organisational research accord-
ing to the specific needs of each study, without 
considering the previous state of the literature. 
However, contributions by Lubatkin (1998), Dyer 
and Singh (1998) Van den Bosch, Volberda y de 
Boer (1999) Zahra and George (2002) and Lane, 
Koka and Pathak (2006) should be highlighted.

The relative absorptive capacity construct 
proposed by Lane and Lubatkin (1998) essentially 
differs from that of Cohen and Levinthal (1989) 
in the context of their analysis. Whereas Cohen 
and Levinthal (1989) take the firm as their unit of 
analysis to study absorptive capability, Lane and 
Lubatkin analyse the capacity of a “student firm” 
to absorb knowledge from a “teacher firm”. 

Contemporaneous with the previous authors, 
Dyer and Singh (1998) view absorptive capacity 
as “an iterative process of exchange” leading to 
“relational rents”—supranormal profits that are 
jointly generated and shared by the collaborative 
partners.
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Van den Bosch, Volberda and de Boer (1999) 
consider new aspects of the absorptive capac-
ity construct related to the firm’s knowledge 
environment. Thus, Van den Bosch, Volberda 
and de Boer (1999) suggest that Cohen and 
Levinthal’s implicit feedback loop (absorptive 
capacitylearningnew absorptive capacity) 
is mediated by the environment in which a firm 
competes and by its success in coping with that 
environment.

Zahra and George (2002) reconceptualise 
the construct as a set of organisational routines 
and strategic processes by which firms acquire, 
assimilate, transform and exploit external knowl-
edge in order to produce a dynamic organisational 
capability. The traditional three-dimensional 
model introduced by Cohen and Levinthal (1989) 
is thus reformulated to include a fourth dimension: 
transformation capability. 

These authors further suggest that these di-
mensions can be integrated in two complementary 
components: 

a. Potential absorptive capacity (PACAP), 
which comprises knowledge acquisition and 
assimilation capabilities, and

b. Realised absorptive capacity (RACAP), 
which includes knowledge transformation 
and exploitation capabilities.

Finally, based on an exhaustive review of the 
main published papers on absorptive capability, 
Lane, Koka and Pathak (2006) define the con-
struct as the firm’s ability to utilise externally 
held knowledge through three sequential learning 
processes: (1) explorative learning; (2) transforma-
tive learning; and (3) exploitative learning.

This latter definition once again alludes to 
Cohen and Levinthal’s (1989) three classical 
dimensions. Nevertheless, it is our view that 
transformation capability should be separated 
from assimilation capability, since each one is 
based on routines and processes of a different 
nature in the organisation. We firmly believe that 

the specification of Zahra and George (2002) is 
an improvement on that put forward by Cohen 
and Levinthal (1990), and hence, we use their 
specification in this chapter.

Dimensions of Absorptive c apacity

According to Zahra and George’s (2002) defini-
tion and following our own interpretation, there 
are four different but complementary dimensions 
of absorptive capacity: acquisition, assimilation, 
transformation and exploitation. These four ele-
ments must progress chronologically. 

Acquisition is defined as the ability to recog-
nise, value and acquire the external knowledge 
that is critical to a firm’s operations (Lane and 
Lubatkin, 1998; Zahra and George, 2002). Hamel 
(1991) defines the acquisition of new specialised 
knowledge as the motivation for establishing 
inter-organisational collaborations. This capacity 
develops the “intelligence generation” function 
in the organisation, introduced by Liao, Welsch 
and Stoica (2003).

Assimilation refers to the firm’s capacity to 
absorb external knowledge. It can also be defined 
as the routines and processes that allow the firm 
to understand, analyse, interpret and include 
information from external sources (Szulanski, 
1996; Zahra and George, 2002).

Transformation refers to the firm’s ability 
to develop and refine routines that facilitate the 
transfer and combination of existing knowledge 
with newly acquired and assimilated knowledge. 
The main objective of this ability is to find out 
how to adapt or reconfigure the new knowledge to 
the reality and specific needs of the organisation 
(Zahra and George, 2002). Transformation can 
be achieved by adding or deleting knowledge, 
or interpreting existing knowledge in a different 
way (Kogut and Zander, 1992; Van Den Bosch, 
Volberda, and de Boer, 1999). 

Exploitation refers to a firm’s ability to apply 
new external knowledge commercially to achieve 
organisational objectives (Lane and Lubatkin, 
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1998). It can also refer to the routines that allow 
firms to refine, extend, and leverage existing 
competences or create new ones by incorporat-
ing acquired and transformed knowledge into its 
operations (Tiemessen, Lane, Crossan and Inkpen, 
1997; Zahra and George, 2002).

ANtece DeNts  Of  Abs Orpt IVe 
c ApAc Ity

Factors affecting a firm’s absorptive capacity can 
be theoretically categorised as internal or exter-
nal. The most important internal factors include 
prior knowledge base, diversity of backgrounds, 
organisational culture, organisational structure, 
strategic orientation, Knowledge Management 
systems, age, size and financial resources. The 

internal factors are necessary, but not enough to 
determine a firm’s absorptive capacity2.

In the present study, the internal factors are 
ignored in favour of a focus on the specific effects 
that virtual networks exert on external factors 
affecting a firm’s absorptive capacity, due to the 
scarcity of studies linking them with integration in 
a virtual network, or of studies examining external 
factors as antecedents of absorptive capacity. 

The external knowledge environment is crucial 
to absorptive capacity. A knowledge-creating 
company operates in an “open-system” in which it 
constantly interacts with its outside environment 
by exchanging knowledge (Nonaka and Takeuchi, 
1995). This knowledge may be in the form of new 
technologies and capabilities, which improve the 
firm’s absorptive capacity. 

External factors presented in the previous 
literature as determinants of absorptive capacity 

Table 1. External factors that affect a firm’s absorptive capacity
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include the degree of environmental turbulence 
or variability, level of externalities, existence 
of technological opportunities, characteristics 
of knowledge in other companies, geographical 
distance, cultural diversity, external knowledge 
mechanisms and position in the knowledge net-
works. 

Most of these external factors will be explained 
in depth in the section that considers how they are 
affected by the integration in a virtual network. 
It is important to highlight that the relations 
between these external factors are not mutually 
exclusive.

embe DDeDNess  IN VIrt UAl  
Netw Or Ks

The dynamic, global and knowledge intensive 
business environment, a complex array of tech-
nologies, fast-changing needs of the market, short 
product life cycles, more demanding customers, 
market structures where preferences are seg-
mented and markets that extend beyond national 
boundaries, among other aspects, demand a rapid 
response from organisations (e.g. see Quinn, 1992; 
Cravens, Piercy and Shipp, 1996; Gummesson, 
1994). Hence, agility, understood as the capability 
to flexibly adapt the organisation in order to cope 
with the unanticipated business environment, is 
considered a key feature in contending with global 
competitiveness.

Management scholars and practitioners agree 
that knowledge resources surpass physical and 
financial resources as drivers of firm competitive 
advantages and performance in such a hypercom-
petitive environment. Zahra and George (2002) 
stress that knowledge offers the capability to 
generate, extrapolate and infer new knowledge and 
information. Knowledge creation always requires 
more knowledge, which makes it increasingly 
diversified. Cumulativeness makes creation more 
collective, as no one can master all the domains 
of science. Thus, the task of effectively absorbing, 

disseminating and exploiting external knowledge 
resources becomes an important agenda item for 
organisational managers. 

Firms no longer operate as stand-alone enti-
ties, but create networks of customers, suppliers, 
distributors, engineers, service providers and 
partners, in order to tap into relevant business 
information, complementary competences, tech-
nologies, knowledge, practices and resources (see 
e.g. De Michelis 2001; Chesbrough, 2003; Evans 
and Wolf, 2005). Collaboration is even possible 
with actual or potential competitors which pro-
vides an excellent opportunity for co-opetition 
(Brandenburger and Nalebuff, 1996), and fur-
thermore, effective value creation. 

These networks can also facilitate: (1) renewal 
and upgrading of existing resources and capabili-
ties; (2) reduction of risk and transactional costs; 
(3) gains in flexibility to cope with the rapidly 
changing and intensely competitive marketplace; 
(4) development of the skills and resources needed 
to identify and move innovations quickly to 
commercial success (Cravens and Piercy, 1994); 
(5) achievement of the operating economies and 
efficiencies essential to offer value to customers, 
stockholders, and other stakeholders (Cravens 
and Piercy, 1994), and (6) new marketplace ac-
cess and improvement of the firm’s competitive 
position (e.g. Child and Faulkner, 1998). As a 
result, the locus of working, learning, innovation 
and competition shifts from structures inside 
the firm to structures that emphasise external 
relationships. 

At the societal level, these changes create 
a networked economy which requires different 
strategies that go too far beyond the internal 
strategies for the creation and management of 
knowledge. At this point, it should be noted that 
any reference made to knowledge includes not only 
technological or scientific knowledge, but also 
other types of business-related knowledge, such 
as managerial techniques, marketing expertise 
and manufacturing know-how. 
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In a networked economy, a node represents a 
unique repository of knowledge, whereas a link 
represents economic and strategic ties that enable 
knowledge flows between the nodes (Jarvenpaa 
and Tanriverdi, 2003). The breadth of the firm’s 
internal and external networks determines its abil-
ity to absorb, create and leverage knowledge. The 
external networks comprise customers, suppliers, 
partners, competitors and other stakeholders in the 
firm that influence a firm’s absorptive capacity. 

These networks are giving rise to a variety 
of new organisational forms. Three forces drive 
the proliferation and virtualisation of a firm’s 
networks. First, information technologies and 
telecommunications make it possible to coor-
dinate work across time and space boundaries. 
Physical location, buildings, and distribution 
channels become transparent and less important 
as interactions between customers and the firm 
shift from physical channels to the Internet and 
much of the back-end work at the firm is done by 
information technology. 

The convergence between the ongoing revo-
lutions in telecommunications and information 
technologies, besides providing a delocalisation 
of transactions which become space and time 
independent, also allows a radical increase in 
the number of agents that form a community, 
a virtually unlimited increase in the number of 
connections and therefore in the potential size 
of the community, and a increment in speed of 
information transmission which takes place at the 
speed of electronic communication. In this sense, 
virtual networks create an endless communication 
of “one with one” (through electronic mail), “one 
with many” (through a personal Web page or a 
electronic conference), “many with one” (through 
an electronic diffusion) and the most relevant 
communication of “many with many” (through 
a on-line debate forum or a chat room). 

Second, firms’ products, services and pro-
cesses are becoming more knowledge intensive. 
Almost all physical products carry some coded 
knowledge or service element. In addition, many 

products are being digitised and traded via virtual 
media. Therefore, a firm’s value-creating process 
and products appear increasingly less tangible 
and more virtual to outsiders (Jarvenpaa and 
Tanriverdi, 2003). 

Third, the rising globalisation of competences 
and production have increased the need and the 
opportunities to reach global markets and utilise 
global resources, establishing relationships with 
actors with diverse cultural backgrounds and 
interests, in order to be competitive. Although a 
great number of organisational forms can help to 
compete globally, virtual networks allow firms 
to interact with other organisations rapidly and 
flexibly and to remain independent.

The literature contains abundant definitions 
of virtual networks (e.g. Cravens and Piercy, 
1994; Goldman, Nagel and Preiss, 1995; Hedberg, 
Dahlgren, Hansson and Olve, 1997; Sieber, 1997; 
Jägers, Jansen and Steenbakkers, 1998; Venkatra-
man and Henderson, 1998; DeSanctis and Monge, 
1999; Passiante and Andriani, 2000; Franke, 2002; 
Saabeel, Verduijn, Hagdom and Kumar, 2002). 

In light of these conceptualisations, the follow-
ing definition of this organisational configuration 
is proposed:

A virtual network is a network of several inde-
pendent organisations collaborating to reach a 
common strategic goal, exploit an opportunity 
for business and sustain competitive advantages 
through cooperation and the creation and shar-
ing of complementary resources and capabilities. 
While similar in several aspects to traditional or-
ganisational cooperation, virtual networks involve 
more flexible and extensive inter-organisational 
relationships that are produced via information 
and communication technologies (ICT). 

The virtual network is sometimes called the 
“virtual organisation”, so named because it has 
a long-term orientation with the objective of 
adapting to meet the needs of segmented market 
structures (Cravens and Piercy, 1994). Neverthe-
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less, the virtual network’s temporal dimension is 
always determined by the characteristics of the 
opportunity to be exploited. Virtual networks 
make possible technically egalitarian interactive 
communication, in that they are devices which 
operate at the same level in a network architec-
ture. As no one company dominates in the virtual 
network model because everyone has the same 
weight and importance in the network, it is a more 
democratic and participatory model. 

The main behaviours of virtual networks may 
be identified as:

a. Horizontal collaboration across an indepen-
dent structure, which is replacing traditional 
vertical hierarchies (Zenger and Hestley, 
1997);

b. Organisation of production and transaction 
grounded on intermodality and complemen-
tarity rather than substitution, based on the 
assumption that the best way to handle risk 
and uncertainties is to share them by lever-
aging capabilities and resources from many 
players (Passiante and Andriani, 2001).

These processes allow companies to reduce 
transactional costs, coordination costs and the 
complexity of traditional forms of organisation. 
While virtual networks may exist in physical-as-
set intensive industries, they are more important 
for and prominent in small and medium-sized 
enterprises (SMEs) and enterprises operating in 
high-technology and science-based sectors (e.g. 
computers, semiconductors, pharmaceuticals 
and biotechnology), where technological require-
ments exceed the skills and resources of the core 
organisation.

INter Act IONs betwee N 
embe DDeDNess  IN VIrt UAl  
Netw Or Ks AND Abs Orpt IVe 
c ApAc Ity

As pointed out above, many internal and external 
factors have been identified in the literature as an-
tecedents of a firm’s absorptive capacity. Although 
there is a vast literature that recognises virtual 
networks as organisational structures potentially 
able to strengthen an organisation’s capabilities to 
accumulate, transfer and apply external knowl-
edge, few empirical or even theoretical studies 
directly examine the relationships between the 
two constructs.

A firm’s integration in a virtual network 
facilitates the joint development of new ideas, 
skills, and knowledge, and the sharing of in-house 
resources, experience, technologies, knowledge 
and best practices, on any topic, project or prob-
lem in any field of operation between a firm’s 
employees and between employees from different 
organisations across disciplinary, spatial, time, 
and cultural boundaries regardless of physical 
presence, location and size. 

The information and communication tools that 
encourage employees to directly share experi-
ence-based knowledge with their co-workers can 
be of two types: 

a. Synchronous (in real time) communication 
tools (video-conferences, Web chat, chat 
systems such as the Internet Relay Chat, 
computer conferences, debate forums, wi-
kis, WWW-based phone systems, mobile 
telephony, audio-conferencing, workflow 
tools, peer-to-peer file sharing, instant mes-
saging, newsgroups), that allow informal 
and spontaneous communication; and 

b. Asynchronous (in delayed time) communi-
cation tools (electronic mail, Weblogs, FTP, 
directories, document archive, USENET, 
shared databases, “data warehouse”, “data 
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mining”; Web pages; intelligence searching; 
electronic journals). 

Moreover, interactions are nourished with 
documents, bibliographic references or graphic 
Webs, examples, experiences and ideas that on 
the one hand make them more dynamic, and on 
the other, more systematic. 

The availability of all these communication 
technologies facilitates the organisation, contex-
tualisation and analysis of large quantities of raw 
data and frees up time to analyse the informa-
tion innovatively and creatively. Chat rooms are 
examples of collaborative learning spaces where 
the wealth of interchange surpasses expository 
information models, since their members interact 
not only individually by asking for or contributing 
information, but also by setting up relationships 
for debate, argumentation and confrontation of 
ideas and knowledge.

Virtual networks also provide systems and 
tools that allow employees to constantly question 
the best way to carry out their tasks and solve 
problems, create and manage multidisciplinary 
workgroups effectively, gather employees’ sug-
gestions and proposals, as well as to support the 
decision-making process. Employees can use this 
common area of collaboration to shorten the time 
it takes to e-mail documents, revise them, and 
send them back. Workers use their colleagues as 
a readily available, trustworthy source of techni-
cal-professional information and guidance. 

Table 2 shows each of the functions that a 
virtual network performs to stimulate the pro-
cesses of absorption and accumulation of external 
knowledge as well as some examples of informa-
tion and communication tools that can be used 
to support them.

Moreover, not only does a company’s inte-
gration in a virtual network have advantages in 
terms of new knowledge, but it also leads to im-
provements in employee training, organisational 
structure (Jarvenpaa and Tanriverdi, 2003) and 
even organisational culture and the reduction of 

the geographical and cultural distances between 
companies.

In the following section, we explore how the 
company’s integration in a virtual network af-
fects the development of its capacity to absorb 
external knowledge through the direct effect it 
has on most of the external factors that determine 
this absorptive capacity. The external factors 
studied are: degree of environmental turbulence, 
level of environmental externalities, existence 
of technological opportunities, characteristics 
of knowledge in other companies, geographical 
distance and cultural diversity.

external f actors

Degree of Environmental Turbulence

Environmental turbulence has an influence on how 
the company adapts to the environment (Duncan, 
1972). The degree of turbulence is defined by 
the existence of high levels of change in the key 
environmental variables (Dess and Beard, 1984; 
Glazer and Weiss, 1993) such as consumer prefer-
ences, number of new consumers, the number of 
new products, number and position of competitors, 
market size, use of technology and regulations.

Environmental turbulence creates threats 
for companies. Firms operating in turbulent 
environments that do not want to lose their 
competitive advantages are expected to increase 
their capacities of acquisition, assimilation and 
posterior dissemination of the acquired external 
knowledge (Van den Bosch, Volberda, and de 
Boer, 1999; Grant, 1996; Liao, Welsch and Stoica, 
2003). Therefore, high degrees of change in the 
industry will encourage companies to increment 
their absorptive capacity. 

Some of these changes are due to rapid trans-
formation of industries, globalisation, and new 
information and communication technologies. 
Virtual networks have developed an information 
economy where the exchange of information and 
services has increased more rapidly than physical 
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goods. Nevertheless, physical goods are being 
digitised, as they are becoming increasingly 
knowledge intensive. 

The growth of information has therefore both 
been stimulated by virtual networks and encour-
aged their spread. The major flows of information 
produce an increase in the segmentation of con-
sumers’ preferences and introduce new product 
markets and new competitors into markets, among 
other aspects, which change firms’ competitive 
environments and force them to sustain a continu-
ous learning system and innovate.

Level of Environmental Externalities 

The difficulties the firm faces in appropriating 
all the results derived from its innovative effort 
produces a volume of knowledge that other or-
ganisations can acquire and use without having 
to assume any external cost (Zander and Kogut, 
1995). This mass of public knowledge comprises 
the knowledge externalities or spillovers (Nieto 
and Quevedo, 2005).

Many of the studies on this issue have pointed 
out that while the existence of externalities acceler-

Table 2. Main functions of virtual networks in the development of a firm’s absorptive capacity
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ates the technological advance in the industry, it 
also discourages a firm from investing in its own 
R&D, thus affecting absorptive capacity (Spence, 
1984; Henderson and Cockburn, 1996; Nieto and 
Quevedo, 2005). 

However, authors such as Huselid (1995) and 
Veugelers (1997) state that the firm’s access to 
external knowledge is not cost exempt. Compa-
nies have to invest in R&D and develop sufficient 
expertise internally in order to capture and use 
the results of external research and to be able to 
sustain or create competitive advantages in an 
industry where innovation, the main source of 
these advantages, can be acquired easily.

Bearing in mind that absorptive capacity is 
often a by-product of firms’ internal R&D ac-
tivities (Cohen and Levinthal, 1989, 1990) and 
according to the results obtained in works such 
as Becker and Peters (2000), it is assumed that the 
greater the level of environmental externalities, 
the greater the company’s incentive to invest in its 
absorptive capacity will be. Despite this indirect 
effect, the level of externalities also has a direct 
influence on absorptive capacity, since it allows 
the organisation’s knowledge base to grow. 

Virtual networks increase transparency in 
business processes, as different firms are able to 
communicate and exchange knowledge without 
major difficulty through the Internet and through 
access to a central database. This intensive 
information exchange improves technological 
spillovers (Krugman, 1991) and, as a consequence, 
the firm’s incentives to develop its absorptive 
capacity. 

Existence of Technological 
Opportunities

Research has shown that technological advances 
are more easily obtained in some industries than 
in others, since advances in relevant scientific and 
technological knowledge take place at a different 
pace in each industry (Nieto and Quevedo, 2005). 
The concept used in the literature to reflect the 

potential for technological progress in different 
industries is that of technological opportunity. 
According to Cohen and Levinthal (1990), techno-
logical opportunity represents the costs a company 
bears to achieve a normalised unit of technical 
advantage in a certain sector. 

Technological opportunity has two dimen-
sions. The first consists of the quantity of tech-
nological knowledge, external to the sector or 
to the industry (for example, in universities and 
research centres), that can be acquired. The second 
dimension is the degree to which a new knowledge 
unit improves the technological performance of 
the production processes or the products and, 
therefore, of the company’s profits. 

A growth in technological opportunities in-
creases the incentives to invest in R&D which, 
as a result, produces an increment in the absorp-
tive capacity of companies that want to sustain 
or obtain competitive advantage. On the other 
hand, the existence of technological opportunity 
affects absorptive capacity directly through the 
improvement in the capacities to identify and 
value external knowledge. 

As with the level of environmental exter-
nalities, ICTs also facilitate the emergence of 
technological opportunities, as they increase 
transparency in the information and knowledge 
generated by agents and organisations that are 
external to the virtual network. The firm’s access 
to this information through the extranet enables it 
to increase its knowledge base and consequently 
its absorptive capacity. 

Characteristics of Knowledge on Other 
Companies

A critical dimension of knowledge that raises bar-
riers to its transfer and absorption is its tacitness 
(Von Hippel, 1994; Nonaka, 1994; Kogut and 
Zander, 1992; Zander and Kogut, 1995; Szulanski, 
1996; Simonin, 1999). Reed and DeFillippi (1990) 
define tacitness as the implicit and noncodifiable 
accumulation of skills that results from learning 
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by doing. Tacit knowledge is highly personal, 
deeply rooted in experiences, processes, actions 
and in complex organisational routines which 
cannot easily be codified and transmitted in a 
formal, systematic language or representation 
(Szulanski, 1996; Simonin, 1999).

Other barriers to knowledge transfer are its 
complexity and specificity. Complexity refers 
to the number of interdependent technologies, 
routines, individuals, and resources linked to 
a particular knowledge or asset. Specificity is 
defined as “the ease with which an asset can be 
redeployed to alternative uses and by alternative 
users without loss of productive value” (William-
son, 1990). Therefore, the more explicit (easy to 
codify), simple and generic the external knowl-
edge, the easier its absorption will be. 

Although the transfer of tacit, complex and 
specific knowledge could be regarded as incompat-
ible with distant collaboration, this is not neces-
sarily the case. The transfer of tacit knowledge 
may be facilitated by the use of information and 
communication technologies. These technologies 
also demonstrate properties such as facilitating 
the remote coordination of complex research 
projects (Passiante and Andriani, 2000; Gallié 
and Guichard, 2002). 

According to Passiante and Andriani (2000) 
applications like video-conferencing (desktop 
video) and room-based video-conference enhance 
the learning mechanism related to the conversion 
from tacit to tacit knowledge. In fact, video-
conferencing facilitates brainstorming camps, 
informal meetings, detailed discussion, sharing 
experiences between product developers and 
customers, which can also take place if people 
are not co-located. On the other hand, e-mail, 
WWW-based phone systems, groupware shared 
databases, consulting, collaboration tools, chat 
systems, computer conferences, and workflow 
tools allow firms to articulate tacit knowledge 
into explicit concepts.

Gallié and Guichard (2002), quoting Foray 
(2000), identify three elements of ICTs in the 
codification process:

• By encouraging the evolution of printing 
techniques (computers and printers, graph-
ics, software, etc.), ICTs reduce the cost 
of codification for easily codified knowl-
edge;

• By motivating the creation of new computer 
languages (for instance artificial intelli-
gence, E-mail, groupware shared databases, 
collaboration tools, and workflow tools), thus 
elevating the modelling capacity for complex 
phenomenon, they allow us to contemplate 
the possibility of codifying increasingly 
complex knowledge (for example, expert 
knowledge);

• As they become the physical support of 
a worldwide network, ICTs increase the 
economic value of codification, as the pro-
duction of codified knowledge is strongly 
stimulated by virtual networks.

In light of the above, it may be posited that the 
usage of ICTs increases transparency and ease of 
transferring and absorbing complex, specific and 
tacit knowledge.

Geographical Distance 

Geographical distance, or physical distance be-
tween partners sharing and transferring knowl-
edge, also represents an obstacle to effectiveness 
in knowledge absorption processes. Distance 
increases the cost and time that partners need 
to invest to establish contacts and interchange 
information (Santoro and Gopalakrishnan, 2001). 
Trust is not easily maintained through distant col-
laboration. More misunderstandings can occur at a 
distance, as the context in which the remote team 
works is unfamiliar to their distant colleagues. 

However, Rocco, Finholt, Hofer and Herbsleb 
(2001) conclude that distant workers are not as 
disadvantaged in terms of communicating their 
reliability and competence as they are in terms 
of communicating emotional openness. In other 
words, there is not a great difference between 
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local and long distance relationships in reading 
cues associated with cognitive trust. 

For example, attributions of reliability may be 
reinforced as easily by a prompt e-mail reply or a 
telephone call (i.e. as in geographically distributed 
teams) as by a prompt visit in response to a note 
left on an office door (i.e. in a local team). In a 
similar vein, judgements of competence are based 
on the correct execution of tasks that depend on the 
worker’s skills and not on his or her location.

Other studies such as those by Walther (1996; 
1997) and Bos, Olson, Olson and Wright (2002) 
show that computer-mediated communication 
does not differ from face-to-face communication 
in terms of the capability of social information 
exchange, but rather in terms of a slower rate of 
transfer. As technologies are richer in terms of 
immediacy of feedback, and the available channels 
incorporate new tools like video and audio for in-
terpreting communication cues, virtual networks 
may perform more effectively in terms of foster-
ing trust (Daft and Lengel, 1986). Hence, ICTs, 
in their diversity, offer firms answers to the many 
obstacles of remote collaboration, by reducing the 
importance of face-to-face interactions.

Cultural Diversity 

Cultural diversity is the degree of dissimilarity 
between the partner’s business nationalities, val-
ues and language, as well as business practices, 
organisational structures, institutional heritage 
and organisational cultures (Simonin, 1999; 
Hofstede, 1999).

Generally, cultural diversity increases the dif-
ficulties and challenges firms face to absorb and 
transfer knowledge, due to the fact they have to 
invest more time in communication, in compat-
ible routine design and in the development of 
common management systems (Mowery, Oxley 
and Silverman, 1996).

Thus, the greater the differences between 
firms involved in the knowledge transfer pro-
cess, in corporate, national, organisational and 

professional terms, the more problems the firm 
will have in communicating and absorbing the 
transferred knowledge.

A firm’s embeddedness in a virtual network 
stimulates the building of a common identity 
through the combination of collective and indi-
vidual interests. In other organisational structures, 
identity is devoted to formulating general value 
systems and trying to convince the members and 
stakeholders to identify themselves with these 
value systems. However, if one focuses only 
on attitudes of commitment, the result is often 
somewhat superficial and unreliable (Rasmussen 
and Wangel, 2007).

Virtual networks make it easier for firms to 
create a transient, boundaryless, lateral, flat, team-
based, computer mediated, flexible and dynamic 
structure which involves, empowers and motivates 
all the social actors to create and share knowledge, 
to take responsibilities themselves and to initiate 
corrections or changes in the procedures of the 
virtual network. Hence, this structure provides 
nodes to create a common identity and solve 
most cultural problems quickly and without time 
restrictions.

rel At IONAl  AND sOc IAl  
c ApAbIl It Ies

According to Jarvenpaa and Tanriverdi (2003), 
although virtual networks can be “strong struc-
tures” for handling complex information, they are 
frequently “weak structures” for managing and 
providing support for social relationships in the 
network. Thus, virtual networks critically depend 
on the quality of these relationships.

To benefit from the integration in a virtual net-
work, a firm should develop network, socialisation 
and relational capabilities that eliminate internal 
resistances to change and promote knowledge 
and resource sharing. Virtual networks depend 
heavily on these relational capabilities, because an 
essential part of their competitiveness depends on 
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the process of building and integrating capabilities 
in the various “nodes”.

Researchers have to learn how to adapt the 
very wide range of communication patterns to 
the nature of their object; these communication 
patterns may be very traditional or high-tech, 
formal or informal, synchronous or asynchronous, 
written or oral. 

Specifically for technical collaboration, 
the interacting nodes must also enhance their 
knowledge bases through new technical and 
organisational capabilities while simultaneously 
creating and agreeing on the very knowledge by 
which the enhancement is interpreted and judged 
(Rasmussen and Wangel, 2007). Particularly, 
firms should develop applications that enhance 
sharing of data and visualisations, and applications 
that allow remote use of important instruments 
and facilities. 

However, while adapting communication 
patterns and developing common technical and 
organisational capabilities are important, the sur-
vival of the virtual network also depends heavily 
on trust between the collaborating units (Mohr 
and Spekman, 1994; Dahlstrom and Nygaard, 
1995; Simpson and Mayo, 1997).

The partners in a virtual network must share 
their knowledge in order to be able to collaborate, 
while at the same time safeguarding their own 
business interests. How these continuously active 
tensions between cooperation and competition are 
handled depends on the levels of trust.

Without trust, there is no shared vision and no 
collaborative relationships, merely arm’s length 
transactions. Trust is important for three reasons. 
First, it allows firms to reduce the uncertainty as-
sociated with virtual knowledge, which is enabled 
as well as limited by information technology. 
Trust may reduce this uncertainty by providing 
what is expected from collaborators.

Second, virtual networks have many different 
stakeholders with different motivations. These 
interests are bound to conflict as conditions and 
opportunities change. Trust is crucial in avoiding 

or managing conflicts, settling disputes, and sus-
taining relationships. Trust reduces the likelihood 
that other parties will behave opportunistically 
in times of conflict by introducing social obliga-
tions, often called social capital, external to the 
particular transaction. 

Third, virtual networks are limited by the 
very technology that spawned them. Computer-
mediated communication and information sys-
tems limit trust-building opportunities, as they 
provide more anonymous access. When people 
are limited to purely virtual forms of communica-
tion, social relationships may not strengthen and 
frequently deteriorate over time. Weakened social 
relationships increase the temptation to engage 
in hit-and-run behaviour, which sows the seeds 
for distrust between parties. Distrust in one part 
of the network connection can quickly spread to 
other parts of the network.

However, authors such as Rocco, Finholt, Hofer 
and Herbsleb (2001), Walter (1996, 1997) and Bos, 
Olson, Olson and Wright. (2002) demonstrate 
that far from discouraging social information 
exchange, ICTs encourage organisations to in-
crease frequency of contacts, engage in recurrent 
business transactions and an intense exchange 
of information, communication and interaction, 
thereby calling into question the position outlined 
above.

Previous experience at managing collabora-
tion through networks is a crucial asset to assure 
the formation of a visible trust between partners. 
Organisations with experience in multiple ties 
to others should develop better protocols for 
exchanging information and resolving disputes 
(Powell, 1998; Rasmussen and Wangel, 2007). 
This experience would help to integrate the tasks 
distributed across the network or create motivation 
to share knowledge across the barriers caused by a 
lack of face-to-face clues and cultural differences, 
ensuring that contributors receive a fair share of 
the rewards that are generated.

Other important elements that influence virtual 
networks are the level of mutual commitment 
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(Mohr and Spekman, 1994; Geyskens, Steen-
kamp, Scheer and Kumar, 1996; Sarkar, Echam-
badi, Cavusgil, and Aulakh, 2001; Dahlstrom 
and Nygaard, 1995) and relational norms such 
as flexibility, solidarity, mutuality and conflict 
harmonisation.

Flexibility implies a willingness on the part 
of the organisation to adapt to the terms of in-
terchange before unforeseen events or changing 
circumstances (Heide and John, 1992). Solidarity 
implies the mutual expectation that the inter-or-
ganisational relationship has a high value, and 
determines behaviours managed specifically 
towards its maintenance (Heide and John, 1992). 
Mutuality determines the attitude of accepting 
that the success of each party depends on that 
of the other, expressing a feeling of joint respon-
sibility (Cannon, Achrol and Gundlach, 2000). 
Finally, conflict harmonisation reflects the degree 
to which there is a spirit of mutual agreement 
on the cooperative aims (Cannon, Achrol and 
Gundlach, 2000). 

c ONcl UsIONs AND Impl Ic At IONs 

In the current changing environment, the ability to 
sense and seize new opportunities (Teece, 2000) 
and to build and reconfigure knowledge-based 
assets is crucial for the firm’s long-term competi-
tiveness and survival. If a firm concentrates solely 
on strengthening existing capabilities, there is a 
risk that its core capabilities will harden into core 
rigidities (Leonard-Barton, 1992). 

Absorptive capacity is revealed as one of the 
most important organisational dynamic capa-
bilities, as no single firm can cope independently 
with the complexity and risks of rapidly changing 
environments, or possess all the necessary skills 
and resources to stay on top of all areas of progress 
and bring significant innovations to the market. 

Absorptive capacity refers to the dynamic 
capacity that allows value creation through the 
development of external knowledge acquisition, 

assimilation, transformation and exploitation 
capabilities. In other words, absorptive capacity 
is the result of the combination of internal and 
external learning. 

In recent years, the firm’s embeddedness in 
virtual networks has gained prominence as a 
powerful management tool and as an opportunity 
to facilitate corporate learning and knowledge 
creation and sharing, through novel ways of 
expounding ideas, and fast and easy access to 
skills and resources. 

Virtual networks favour a participative and 
collaborative culture in which the objective is 
to create a “sharing experience” rather than an 
“experience which is shared”. These networks 
are especially appropriate when the knowledge 
required is dispersed between many specialists 
who have to provide a coordinated solution to a 
complex problem (Quinn, Anderson and Finkel-
stein, 1996). 

The proliferation of this new flexible and 
decentralised inter-organisation structure is 
explained by the convergence of technological 
innovations in computing and telecommunica-
tions. Multiplication of agents and connections, 
and time and space independence constitute the 
four key features of the new network operating 
systems.

Despite its importance, the literature to date 
has not articulated the unique features of virtual 
networks that may lead to the development of ab-
sorptive capacity. This chapter attempts to fill this 
theoretical gap by determining the Internet-based 
drivers for facilitating the way firms communicate, 
share and create a common knowledge to sustain 
or create competitive advantages. Special atten-
tion is given to the relationship between virtual 
networks and external factors affecting absorp-
tive capacity. The chapter ends with a section 
underlining the importance of developing trust 
and relational capabilities to take advantage of the 
firm’s integration in a virtual network. 

The academic implications of the study lie in 
the conceptual framework of absorptive capacity 
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and virtual networks that the research provides. 
The conceptual reviews carried out may serve 
as a guideline for managers in organisational 
configuration and in identifying the key elements 
to sustain and create new competitive advantages 
in changing environments. 
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Abstr Act

In this study we adopt an inter-organizational view to examine virtual organizations. Thus, we under-
stand this phenomenon as a strategic agreement between organizations that collaborate and coordinate 
their work through information technologies. This dimension adds greater flexibility to the strategic 
alliance, which in turn is beneficial for the integration of knowledge. In high technology industries, in-
ter-organizational virtual organizations add further advantages to this option of knowledge integration 
through strategic alliances because of the importance of speed and flexibility. We put forward a series 
of propositions, following an initial approximation to this phenomenon through the combination of the 
strategic alliances, virtual organizations and the knowledge-based view literatures.

INtr ODUct ION

Progress in information and communication 
technologies has led to the development and 
increasing importance of virtual organizations. 
There are various definitions of this term. Greis 

and Kasarda (1997) recognize a common factor 
in all definitions: that a virtual organization is 
a related group of companies formed to enable 
collaboration toward mutually agreed on goals. 
One of the main features of virtual organizations 
is that people are linked not by face-to-face re-
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lationships but by sharing information through 
electronic networks (Weber, 2002); hence virtual 
organizations are associated with an intense use of 
computer networks and information technologies 
to support cooperation. Moreover, adaptability, 
flexibility and the ability to react quickly to 
changes in the market are properties that are usu-
ally assigned to virtual organizations (Grabowski 
and Roberts, 1999).

We adopt an inter-organizational view to ex-
amine virtual organizations. Thus, we understand 
this phenomenon as a strategic agreement between 
organizations that collaborate and coordinate 
their work through information technologies. 
This last dimension lends greater flexibility to 
the strategic alliance, which in turn is beneficial 
for the integration of knowledge.

According to the knowledge-based view (Non-
aka, 1994; Nonaka and Takeuchi, 1995; Grant, 
1996; Spender, 1996), knowledge integration 
is one of the main capabilities that organiza-
tions must possess in today’s markets. In some 
industries, such as biotechnology, that need to 
integrate different bases of specialized expertise, 
the sources of knowledge are distributed across a 
great variety of organizations. Strategic alliances 
are an option that may solve problems of speed 
or cost in these cases.

Hence, in this chapter we draw on the knowl-
edge-based view and strategic alliances literatures 
to identify advantages that inter-organizational 
virtual organizations may have in the creation 
of knowledge.

The study begins with an overview of virtual 
organizations and their properties. We then review 
the idea of strategic alliances and networks as a 
way of integrating knowledge, explaining their 
advantages and placing special emphasis on the 
case of strategic alliances in which the main 
aim is the joint creation of knowledge between 
partners and not simply the appropriation of this 
knowledge by one of the members of the agree-
ment. In the following section, we argue that 
inter-organizational virtual organizations add 

more advantages to this type of alliance because 
of these special features. The latter two sections 
include some propositions, and the chapter closes 
with our conclusions. 

 
VIrt UAl  Org ANIzAt ION 

Since the concept of virtual organization was in-
troduced by Mowshowitz (1986) and popularized 
by Davidow and Malone (1992), it has become 
increasingly used in management theory and, in 
particular, in the information systems literature. 
An initial approach to this term suggests that a vir-
tual organization is a geographically distributed 
organization whose members are bound by a long-
term common interest, and who communicate 
and coordinate their work through information 
technologies (Ahuja and Carley, 1999). Computers 
and information technologies favour the linking 
of corporate processes (Davidow and Malone, 
1992) and the shift towards virtual organizations 
entails fundamental changes in managing daily 
operations and coordination tasks.

According to some authors (e.g. Kasper-
Fuehrer and Ashkanasy, 2003), there are two 
approaches to studying virtual organizations, 
depending on the unit of analysis: the intra-or-
ganizational view, in which virtual organization 
is a collaboration of business units within an 
organization, or the inter-organizational view, in 
which different organizations collaborate to form 
a cooperative agreement. We focus on the second 
approach since our interest lies in the integration 
of knowledge through various firms. 

Virtual organizations use information technol-
ogies such as electronic mail to share information 
and coordinate their work, and this characteristic 
enables a group to create and sustain its identity 
without a shared physical setting (Ahuja and Car-
ley, 1999). The structure of a virtual organization 
allows a high degree of flexibility, competitiveness 
and cost efficiency (Fitzpatrick and Burke, 2000). 
In line with the inter-organizational approach, 
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we consider a virtual corporation as a temporary 
network of independent companies linked by 
information technology to share skills and costs 
or to accomplish other specific objectives (Byrne, 
1993). Other definitions exist, but all of them 
share the idea that a virtual corporation involves 
a loosely related group of companies formed to 
enable collaboration toward mutually agreed on 
goals (Greis and Kasarda, 1997).

Technology allows sharing and communica-
tion of information, but virtual organizations also 
need a high level of trust between individuals 
involved in the network. As Daniels (1998) states, 
a cultural network that links people together is 
perhaps more important than the technology 
network on its own. Thorne (2004) reflects on 
some important characteristics of this type of 
organization: flow of information, permeable 
internal and external boundaries, shifting work 
responsibilities, shifting line of authority, and 
work practices which are more about communi-
cation and information than about any material 
structure. A key feature of virtual alliances or 
networks is their high degree of adaptability and 
flexibility (Grabowski and Robert, 1999; Weber, 
2002), essential if they are to respond quickly to 
changes in today’s markets.

str Ateg Ic  All IANces  As A 
sOUrce  Of  KNOwle Dge  
INtegr At ION 

strategic Alliances

Strategic alliances may be an important source 
of the distinctive competencies that are at the 
root of competitive advantages (Ireland, Hitt 
andVaidyanath, 2002). The knowledge-based 
view (KBV) has acquired particular weight in 
strategic alliance research. This approach has 
highlighted knowledge and learning capabilities 
as the most valuable assets that partners can obtain 
or create through strategic alliances. The special-

ized literature has also generally accepted that 
distinctive competencies in knowledge creation 
and learning through strategic alliances have a 
positive effect on business performance (Emden, 
Yaprak and Cavusgil, 2005; George et al., 2001; 
Shrader, 2001; Dyer and Singh, 1998; Simonin, 
1997; Powell, Koput and Smith-Doerr, 1996).

The aim of strategic alliances may be to develop 
necessary resources or capabilities jointly or to 
gain access to them when other partners have 
complementary and valuable assets (Hamel, Doz 
and Prahalad, 1989; Buckley and Casson, 1988). 
Access to certain resources or capabilities lack-
ing in the cooperating companies is an important 
underlying factor in the establishment of strategic 
alliances (Ireland, Hitt and Vaidyanath, 2002; 
Harrison et al., 2001; Rothaermel, 2001; Das 
and Teng, 2000; Gulati, 1999; Dyer and Singh, 
1998; Madhok and Tallman, 1998; Eisenhardt and 
Schoonhoven, 1996; Glaister and Buckley, 1996; 
Grant, 1996; Mitchell and Singh, 1996; Crossan 
and Inkpen, 1994).

Firms decide to stablish a strategic alliance 
when they find themselves in a vulnerable stra-
tegic position because they need resources or 
capabilities that cannot be developed internally 
at a reasonable cost in a reasonable time (Das 
and Teng, 2000), or cannot be achieved through 
an exchange on the market (Eisenhardt and 
Schoonhoven, 1996) because there are no orga-
nized markets in which they can be acquired, or 
because these capabilities can be learned or as-
similated through cooperation (Ireland, Hitt and 
Vaidyanath, 2002; Cohen and Levinthal, 1990). 
Companies that need particular assets that they 
cannot efficiently transfer on markets or develop 
internally will seek alternative means of obtain-
ing them. Strategic alliances appear especially 
attractive as they are a fast, flexible method and 
also involve a much lower commitment in terms 
of cost and resources than other possible options 
such as mergers.

Environmental uncertainty in today’s markets 
and rapidly changing technologies need quick re-
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sponses, which are more easily achieved through 
the establishment of strategic alliances than in 
isolation (Dodgson, 1993).

Through the extension and combination of the 
partner firms’ assets, strategic alliance partners 
are able to learn by establishing valuable assets 
that can lead to sustainable competitive advan-
tages, and therefore to economic rents (Ireland, 
Hitt and Vaidyanath, 2002; George et al., 2001; 
Shrader, 2001; Dyer andSingh, 1998; Simonin, 
1997; Powell, Koput and Smith-Doerr, 1996). 
In this way, companies can create greater value 
through cooperation than that which they could 
generate by acting independently.

Alternatives in the Integration of 
Knowledge

Integration of knowledge is a capability that 
may be developed in the context of a strategic 
alliance.

According to the knowledge-based view, 
organization is a distributed system of knowl-
edge (Tsoukas, 1996). Kogut and Zander (1992) 
advance the idea that the justification for the 
existence of organizations lies in the frame that 
these provide– like social communities of actions 
constructed on organizational principles, which 
cannot be provided by isolated individuals. The 
creation and transference of knowledge occurs 
efficiently within the organization (Kogut and 
Zander, 1992). Therefore, the main aim of or-
ganizations and the reason for their existence is 
the integration of knowledge (Grant, 1996). This 
is due to the fact that knowledge is stored in the 
individuals in the shape of specialized knowledge, 
which allows the creation of new knowledge to 
advance.

Nevertheless, progress in the creation of value 
through processes of transformation of knowl-
edge into new products and services requires a 
combination of more than one type of special-
ized knowledge. Individuals have limits to make 
this knowledge integration.. Integration into the 

market is also problematic, due to difficulties 
in appropriating explicit knowledge by means 
of market contracts, or in transference of tacit 
knowledge, since it requires specific transactions 
associated with major investments. 

The organization has also been considered as 
a community of practice where collective knowl-
edge is absorbed (Brown and Duguid, 1991; Lave 
and Wegner, 1992). This is also similar to the 
notion proposed by Tsoukas (1996) in which the 
organization is a distributed system of knowledge. 
This author believes that it is a distributed system, 
not only because it is diffused in the organization, 
but also because it is indeterminate. The evolution 
of the system cannot advance, and moreover, it 
is dependent on the context. Nonaka, Toyama 
and Nagata (2000) also argue that continuous 
creation of knowledge is the main aim of an 
organization.

Nevertheless, this approach proposes that 
strategic alliances and networks also constitute a 
mechanism for integration of knowledge (Grant, 
1996). Grant (1996) justifies the existence of 
strategic alliances and networks in the creation of 
knowledge, in some situations. The first of these 
refers to the transference of explicit knowledge that 
is not absorbed in specific products, and therefore, 
cannot be transferred across the market, yet due 
to uncertainty over its use and sources, neither 
can it be efficiently created internally. Secondly, 
an efficient utilization of knowledge requires a 
correspondence between knowledge and how it 
can be used, that is to say, how it develops firms’ 
products (Grant, 1996).

When the company’s knowledge base does not 
match its product portfolio, or when uncertainty 
surrounds the relation between the two, collabo-
ration between organizations will be an efficient 
mechanism for the integration of knowledge 
(Grant, 1996). This is because collaboration en-
ables specialized knowledge to be utilized, since 
different organizations with different knowledge 
bases may find it easier to apply this special-
ized knowledge and also find more connections 
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between new knowledge and products that can 
be developed through this knowledge. The third 
situation that justifies collaboration in this context 
is when the speed of innovation is an important 
factor in competition. In rapidly changing envi-
ronments, collaboration provides a faster way of 
innovating (Grant, 1996).

The importance of the time factor means in-
ternal development is not viable and the acquisi-
tion and merger option can turn out to be more 
expensive than alliances as there is a high degree 
of uncertainty over what is being acquired (Deeds 
and Rothaermel, 2003; Lambe and Spekman, 
1997). The appropriation or imitation of tacit 
knowledge, such as technological know-how, is 
practically impossible mainly because there are 
no organized markets in which firms can acquire 
it, and because of the causal ambiguity and social 
complexity on which knowledge is based. In 
these conditions, strategic alliances are the main 
vehicle through which the company can access and 
internalize external knowledge (Das and Teng, 
2000; Kogut, 1988). This value increases when 
the competencies are heterogeneous among the 
companies taking part in the agreement (Sakaki-
bara, 1997). Grant (1996) indicates that, under 
certain circumstances, strategic alliances are the 
most effective option for integrating knowledge. 
One situation is- the case where the speed with 
which the company extends its knowledge is a 
fundamental issue in creating competitive advan-
tage. Another situation is the case where there is 
a lack of fit between the knowledge the company 
has and its product portfolio.

Even if the knowledge the firm needs could 
be obtained through an exchange in the market, it 
may be that its value deteriorates notably because 
it is embedded in either organizational routines or 
other assets possessed by the organization from 
which it is difficult to separate (Madhok and Tall-
man, 1998; Pucik, 1988). One characteristic of 
organizational know-how is precisely its cumula-
tive nature, and the exchange of know-how among 

companies requires long-term relationships to be 
established (Kogut and Zander, 1992).

Organizations in today’s markets need in-
novation as well as flexibility and efficiency, but 
they also concentrate their resources on core 
capabilities. Therefore, self-sufficiency is increas-
ingly difficult (Inkpen, 1996).

Grant (1996) postulates this idea when he 
states that flexibility is one of the characteristics 
essential to the integration of knowledge if it is 
to be capable of creating competitive advantage. 
Flexibility in the integration of knowledge is 
the degree to which a firm accesses additional 
knowledge and re-shapes existing knowledge 
(Grant, 1996), and it is one of the most important 
factors for the development of capabilities in 
hyper-competitive environments. In the search 
for this flexibility, advantages can be found in 
integration through collaboration with other or-
ganizations in some competitive industries such 
as biotechnology, since they allow access to a 
wider range of relations between knowledge and 
its possible applications. Therefore, collaboration 
provides a mechanism that will facilitate knowl-
edge integration.

The justification of the superiority of alliances 
over the market and over a single organization is 
therefore determined by the existence of imbal-
ances between knowledge and its application, that 
is to say, products (Grant, 1996). Nevertheless, 
rather than conditioning efficiency of knowledge 
creation through inter-organizational collabora-
tion to the situations proposed by Grant (1996) 
and Grant and Baden-Fuller (2004), we agree with 
Powell, Koput and Smith-Doerr (1996) that, in 
rapidly changing environments and in industries 
with particularly fast technological development, 
the specialized knowledge necessary to make 
innovations is distributed across a great variety 
of organizations. It is difficult for an isolated or-
ganization to have all the necessary capabilities 
to innovate continuously.
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This is more evident in high technology in-
dustries, where the knowledge needed to produce 
innovations rapidly and effectively is rarely found 
in a single, isolated firm. Hence, cooperation 
arises between companies as a mechanism that 
increases organizational learning and knowledge 
(Powell, Koput and Smith-Doerr, 1996; Hamel, 
1991; Dogson 1993). Therefore, we propose that 
organizational collaboration is a mechanism 
which facilitates knowledge creation in certain 
circumstances. This idea is shared by some authors 
who contend that organizational performance 
and differences between companies cannot be 
understood nowadays without considering the 
collaboration and social networks in which they 
are situated. Gulati, Nohria and Zaheer (2000) 
analyze how the incorporation of strategic col-
laboration enriches discussion in different areas 
of strategic research. Our proposition suggests 
that external knowledge development through 
collaboration complements rather than substitutes 
internal knowledge integration (Powell, Koput 
and Smith-Doerr, 1996).

Therefore, we put forward the following 
proposition: 

Proposition 1. In rapidly changing and hyper-
competitive environments, knowledge sources 
are distributed across organizations and the es-
tablishment of strategic alliances will provide a 
superior mechanism that enables the generation 
of knowledge creation capabilities.

Specific l earning Alliances

On the other hand, knowledge-related strategic 
alliances may be established in order to acquire 
knowledge from the partner or to jointly develop 
new knowledge. We agree with Grant and Baden-
Fuller (2004) when they argue that strategic alli-
ances will be more positive to all of the partners 
if their aim is to share diverse frameworks of 
specialized knowledge. Knowledge is distributed 
between different entities (Powell, Koput and 

Smith-Doerr, 1996) and the collaboration between 
them will favour learning (Levinthal and March, 
1994). Learning in collaboration will depend on 
sharing knowledge and also on sharing dynamic 
capabilities that allow it to be used and exploited 
(Powell, Koput and Smith-Doerr, 1996).

Alliances whose chief aim is learning have 
been termed learning alliances (Lane and Lubat-
kin, 1998; Khanna, Gulati and Nohria, 1998). In 
this type of alliance, the process of establishing and 
implementing the alliance will be more important 
than the final result, since this process presents 
an opportunity for mutual learning (Khanna, 
Gulati and Nohria, 1998), rather than acting as 
a passive receptor of the partner’s capabilities 
(Hamel et al., 1989). Joint knowledge creation 
in the alliance will provide common benefits 
to partners, as opposed to the private benefits 
that will be only derive from copying partners’ 
skills for later application in individual opera-
tions (Khanna, Gulati and Nohria, 1998). These 
authors propose the concept of common benefits 
as those that every alliance partner accumulates 
from the collective application of the learning that 
organizations obtain as a consequence of forming 
part of an alliance (Khanna, Gulati and Nohria, 
1998: 195). Hence, they implicitly recognize the 
joint creation of knowledge, or at least, that both 
partners learn.

We therefore believe that the purpose of the 
alliance should be to create new knowledge to-
gether, and not to absorb the partner’s knowledge. 
New knowledge arising from the alliance has 
not previously existed for either of the partners 
(Phan and Peridis, 2000). This line of research is 
still in its first stages, since it differs from studies 
that analyze alliances as a way of accessing the 
partner’s knowledge. These studies do not spe-
cifically address the joint creation of knowledge. 
One of the few studies in this line is by Phan and 
Peridis (2000) who compare research into acquir-
ing knowledge to single-loop learning, whereas, 
for new knowledge to be created, double-loop 
learning should take place.
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Double loop or second order learning (Argyris 
and Schon, 1978, 1996) also changes the para-
digms on which organizational thought is based. 
For this type of learning to occur in alliances, the 
mental models partners use to resolve problems 
or to interpret conclusions must be changed. It 
provides a new way of drawing conclusions and 
of resolving conflicts in the alliance and therefore, 
of creating knowledge that will be new for the 
partners. Lubatkin, Florin and Lane (2001) follow 
a similar view. They study reciprocal learning, 
taking as their unit of analysis the two organiza-
tions that collaborate on a project rather than only 
one of the firms. The partners therefore become 
interdependent. These authors assimilate this type 
of learning to the concept of double loop learning 
proposed by Argyris and Schon (1978).

Nevertheless, cooperation across strategic 
alliances is an organizational learning process 
through which companies internalize compe-
tencies from their partners (Kale, Singh and 
Permutter, 2000) or configure new knowledge 
together. It is not unusual to find companies that 
only take part in strategic alliances to gain ac-
cess to their partners’ knowledge, but make no 
attempt to integrate this knowledge into their 
own operations. Therefore, we do not deny the 
existence of strategic alliances in which the main 
aim is the transference, acquisition or absorption 
of knowledge. The type of company that acts in 
this way may even make up the most numerous 
group. Lubatkin, Florin and Lane (2001) propose 
a typology of these types of alliances in which 
learning is the principal objective, depending on 
how tacit the knowledge the alliance attempts 
to create or acquire is, and on how difficult the 
governance of the alliance is. Reciprocal learn-
ing alliances are one of the proposed types: they 
are characterized by low levels of difficulty in 
governance and the creation of tacit knowledge. 
This is the type of alliance in which our interest 
lies, since our area of study concerns markets 
characterized by hyper-competition and rapid 
change. The same authors also argue that this type 

of alliance will become more common as a result 
of global competition, the convergence of tech-
nologies and the need to develop capabilities more 
rapidly. In these circumstances, the absorption of 
the partner’s knowledge, which may frequently be 
unfamiliar to the firm attempting to absorb this 
knowledge, may be a slow process. 

Therefore, our second proposition is:

Proposition 2. In environments that demand rapid 
innovations, all partners in alliances based on the 
joint creation of knowledge will perform better 
than those in alliances in which the aim is to absorb 
knowledge from one of the organizations.

KNOwle Dge  INtegr At ION 
thr OUgh  
INter -Org ANIzAt IONAl  
VIrt UAl  Org ANIzAt IONs 

We now turn to virtual organizations and the 
advantages this form of virtual collaboration may 
have in the integration of knowledge.

Information and communication technology 
is the essential enabler of virtual organizations, 
defined as a conglomerate of firms that collabo-
rate in a strategic alliance (Kasper-Fuehrer and 
Ashkanasy, 2004). This technology allows greater 
flexibility, which is an important characteristic to 
obtain competitive advantage in dynamic environ-
ments. Following the arguments of some authors 
(e.g., D’Aveni, 1994) who claim that traditional 
organizational designs such as functional struc-
tures are too rigid in today’s hyper-competitive 
markets, new inter-organizational structures need 
more dynamic and flexible ways of organizing. 
New information and communication technolo-
gies have the particular attributes to support the 
virtuality of these inter-organizational structures 
(Scholz, 1996), and add dynamism and flexibil-
ity. Temporal and distance barriers can easily be 
jumped with the use of these new technologies 
(Byrne et al., 1993; Mowshowithz, 1994; Gold-
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man et al., 1995), which also facilitate global 
collaboration by allowing organizations to cross 
distance barriers (Byrne et al., 1993).

As stated above, compared to the option of 
internal development, strategic alliances are a fast 
and flexible means to develop new resources, such 
as knowledge, and have lower costs than other 
options such as mergers. All of these advantages 
multiply in the context of inter-organizational 
virtual organizations, since they have the same 
properties as a strategic alliance, but with greater 
flexibility and reduced temporal and spatial bar-
riers.

If strategic alliances are the most effective 
option to integrate knowledge when speed is a 
fundamental issue in creating competitive advan-
tage (Grant, 1996), the case of inter-organizational 
virtual organizations may be even more beneficial. 
This idea is embraced in our next proposition.

Proposition 3. Inter-organizational virtual or-
ganizations contribute to increase flexibility in 
the collaboration between organizations and 
therefore they are superior to other options in the 
integration of knowledge in rapidly changing and 
hyper-competitive environments.

Furthermore, one of the properties of knowl-
edge integration that Grant (1996) explains is 
flexibility or the degree to which an organization 
accesses additional knowledge and reconfigures 
its existing knowledge. Since flexibility is an es-
sential feature of knowledge integration, it must 
be present in the case of alliances in which the 
main objective is the creation of knowledge.

In the context of a changing knowledge envi-
ronment, flexibility is a requirement for the inte-
gration of knowledge (Van den Bosch, Volberda 
and de Boer, 1999) since this context demands 
that firms have different types of knowledge 
that are distributed across companies. Through 
collaboration, organizations can easily create a 
network between different blocks of knowledge 

and gain access to a wider application of this 
knowledge (Grant, 1996). Inter-organizational 
virtual organizations facilitate this access because 
they reduce temporal and spatial barriers.

Individuals from different organizations work-
ing together must be also trained to deal with 
their partners’ diverse organizational cultures. 
This training also enables individuals to break 
out of the mental prisons that prevent them from 
adopting an innovative attitude because of an 
organization’s strong identity and values. In this 
vein, Van den Bosch, Volberda and de Boer (1999) 
state that a strong culture makes flexibility for 
knowledge absorption more difficult, a perspec-
tive we adopt in the integration of knowledge 
from different organizations. Furthermore, strong 
cultures can cause - “xenophobia” (Ouchi, 1981). 
The wide range of knowledge necessary to create 
innovations in hyper-competitive environments 
could be constrained by this strong organizational 
culture.

In the case of strategic alliances, cultural 
boundaries must be relaxed in order to deal 
with other partners. Introducing features from 
inter-organizational virtual organizations is ben-
eficial to the day-to-day working with different 
organizational cultures. The reasoning here is 
that individuals become used to the way other 
organizations do things if communication and 
information technologies connect these daily 
operations easily, without considering spatial 
barriers.

Therefore, we make the following proposi-
tion:

Proposition 4. Flexibility in the integration of 
knowledge is facilitated by inter-organizational 
virtual organizations due to their easy access 
to global collaboration without temporal and 
spatial barriers.
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c ONcl UsION

This study examines virtual organizations from 
an inter-organizational point of view. Connections 
between organizations may be easier through the 
new communication and information technolo-
gies. Employees carry out their daily operations 
with other organizations without concern for 
spatial barriers. We apply this idea to strategic 
alliances since we define virtual organizations 
as a network of independent companies linked 
by information technology to share skills and 
costs or to accomplish specific objectives (Byrne, 
1993). In this vein, we argue that the virtual fac-
tor may provide strategic alliances with certain 
advantages, specifically in alliances whose main 
purpose is knowledge integration.

Knowledge integration is one of the main 
capabilities that organizations must possess in 
today’s markets (Grant, 1996). Organizations 
pertaining to high technology industries need to 
accelerate the speed with which they introduce 
innovations in the market in order to survive in 
hyper-competitive environments. Nevertheless, 
sources of knowledge are often distributed across 
a great variety of organizations. We propose that 
strategic alliances are a superior mechanism that 
enables the creation of new knowledge in this type 
of environment. We also argue that the advantage 
could be even greater in the case of alliances in 
which the main aim is the joint creation of knowl-
edge, as compared to other kinds of agreements in 
which one partner absorbs knowledge from other 
partners. Common benefits to all of the partners 
may be higher if their objective is mutual learning 
and creating new knowledge (Khanna, Gulati and 
Nohria, 1998) as a consequence of being part of 
the alliance because of the distribution of expertise 
across organizations.

In high technology industries, inter-orga-
nizational virtual organizations add further 
advantages to this option of knowledge integra-
tion through strategic alliances because of the 
importance of speed and flexibility. Moreover, one 

of the properties or dimensions in the integration 
of knowledge according to Grant (1996) is the 
flexibility or the degree in which an organization 
accesses additional knowledge and reconfigures 
its existing knowledge. We also argue that inter-
organizational virtual organizations facilitate this 
knowledge reconfiguration because they reduce 
temporal and spatial barriers.

Implications for managers concern the option 
of considering this kind of inter-organizational 
virtual agreement as an alternative and an op-
portunity to integrate knowledge faster than in 
isolation. This is an important strategic decision 
that they should bear in mind. Where their orga-
nizations participate in this type of collaboration, 
they should also consider changing the way daily 
operations are undertaken, and the fact that these 
changes can have both positive and negative ef-
fects. 

Our study has some limitations derived from 
its theoretical nature. We cannot confirm and 
generalize our arguments without testing the 
propositions through an empirical study. A deeper 
analysis is therefore required in order to prove 
whether the advantages of strategic alliances 
over other alternatives consist of superior forms 
of organizing in the case of knowledge integra-
tion in high technology industries and whether 
including the virtual dimension in these linkages 
adds even more advantages. Further research 
should also extract and contrast the true, specific 
characteristics of inter-organizational virtual or-
ganizations as compared to traditional strategic 
alliances and what their possible strengths may 
be. However, this is an initial approach to the 
phenomenon from a point of view in which we 
combine strategic alliances, virtual organizations 
and knowledge-based view literatures.
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Section III
Knowledge Management in 

Virtual Organizations

Knowledge Management offers a solid theoretical ground for tackling some of the social and cultural 
problems in networking, especially those related with knowledge creation and sharing. These three chap-
ters adopt this view for the study of virtual organizations and their possible forms of management.
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Abstr Act

In today’s increasingly networked world of organizational practice, information and computer technolo-
gies are enabling people and organizations to collaborate ever more virtually (i.e., even when distributed 
temporally and geographically). Despite the clear and many advantages enabled by the virtual organi-
zation, this increasingly common virtual organizational form is very demanding in terms of Knowledge 
Management. The key problem is that many otherwise knowledgeable people and organizations are not 
fully aware of their knowledge networks, and even more problematic, they are not aware that they are 
not aware. Thus organizational metacognition (e.g., an organization knowing what it knows) offers the 
potential to elucidate the key issues associated with knowledge networking in the virtual organization. 
The research described in this chapter builds upon a stream of work to understand and harness dynamic 
knowledge and organization for competitive advantage, with a particular emphasis upon knowledge 
networks and flows in the virtual organizational context. 

INtr ODUct ION

In the increasingly networked world of organiza-
tional practice today, information and computer 

technologies are enabling people and organi-
zations to collaborate ever more closely, even 
when distributed temporally and geographically. 
Indeed, organizations themselves are becom-
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ing increasingly virtual (e.g., see Davidow and 
Malone, 1992; Wong and Burton 2000): forming 
across formal organizational boundaries, national 
borders, cultures, specializations and time zones 
to collaborate on the accomplishment of projects 
that require specific mixes of expertise that the 
various participants possess (e.g., see Nissen, 
2007). 

Shekhar (2006) reviews substantial literature 
on virtual organizations, including a variety of 
definitions: “a temporary network of independent 
companies” (Byrne, 1993), “a bundle of compe-
tencies [. . .] pulled together to deliver a value” 
(Donlon, 1997), “an opportunistic alliance of 
core competencies” (Goldman et al., 1995), “an 
ever-varying cluster of common activities in the 
midst of a vast fabric of relationships” (Davidow 
and Malone, 1992), “a way of structuring, manag-
ing and operating dynamically” (Mowshowitz, 
1997), and “organization in which workers are 
not physically but electronically connected” (Fulk 
and DeSanctis, 1995). Common among these 
is a focus on competencies and activities that 
are combined and managed at a distance (e.g., 
electronically), beyond the authority of a single 
organization (e.g., independent companies), and 
that involve dynamic interrelationships between 
participants (e.g., temporary network). This leads 
to (p. 468) a working definition that is suitable 
for our purposes here: “…any organization with 
non-co-located organizational entities and re-
sources, necessitating the use of virtual space for 
interaction between the people in these entities 
to achieve organizational objectives.”

By accessing, linking and coordinating the 
competencies and activities of multiple organiza-
tions, the virtual organization is able to increase 
the scope of its endeavors without the need to invest 
in and grow the requisite expertise internally. This 
can be particularly important in knowledge-inten-
sive competitive arenas, in which opportunities 
are ephemeral, but the tacit knowledge required 
to seize such opportunities requires years if not 
decades to accumulate. Whereas a single firm, 

for instance, which lacked such tacit knowledge, 
would be unable to take advantage of a knowledge-
intensive opportunity within the time allowed by 
competitive pressure, this firm could team with 
one or more others, which had accumulated the 
requisite knowledge, and compete. Hence the 
virtual organization offers potential advantages in 
terms of the speed with which organizations can 
respond to ephemeral opportunities. Additionally, 
by teaming with one or more other firms, the result-
ing virtual organization would distribute the cost 
and risk of pursuing such opportunity effectively 
among each of the participating firms. Hence the 
virtual organization offers potential advantages 
also in terms of the cost and risk associated with 
responding to ephemeral opportunities. 

Despite the clear and many advantages en-
abled by the virtual organization, however, this 
increasingly common, virtual, organizational 
form is inherently very demanding in terms of 
Knowledge Management (KM). This is the case 
in particular where knowledge-intensive op-
portunities are pursued: the same access to and 
integration of knowledge across participants that 
offers potential for competitive advantage to the 
virtual organization also requires identification, 
organization, sharing and application of such 
knowledge from different organizations. This 
serves to exacerbate a well-known KM problem 
that is severe even within single organizations 
(e.g., see Kogut and Zander, 1992; Szulanski 
and Winter, 2002). The problem exacerbation is 
even more pronounced where the key knowledge 
required to be access and shared across organiza-
tions is tacit: tacit knowledge is notably “sticky” 
(von Hippel, 1994), appropriable (Grant, 1996) and 
difficult to codify, substitute or imitate (Saviotti, 
1998). Hence to realize the potential opportunities 
enabled by virtual organizations, its inherent and 
exacerbated KM demands must be met.

Knowledge networking becomes critically 
important in this context of the virtual organiza-
tion. The term networking implies that the diverse 
chunks of knowledge are linked together—even 
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loosely and informally—so that they can be identi-
fied, accessed, integrated and applied across the 
various organizational participants. In order to 
do this in a timely manner (i.e., the central point 
of the virtual organization), participants must 
develop the means to identify and access the 
knowledgeable people, processes and technologies 
that are distributed across both time and space as 
well as organizational members. The problem is, 
many otherwise knowledgeable people and orga-
nizations are not fully aware of their knowledge 
networks. Although the knowledge is networked, 
the people who need to identify and access such 
knowledge do not understand the corresponding 
knowledge network sufficiently well to utilize 
it. This can undermine any potential advantages 
sought through virtual organization. Even more 
problematic, knowledgeable people and organiza-
tions are not aware that they are not aware. Hence 
participants in a virtual organization may not even 
realize the need for or importance of learning about 
the knowledge network. In essence, such virtual 
organization does not know what it knows, and 
does not know that it does not know. 

Organizational metacognition focuses on 
an organization learning and knowing what it 
knows. Investigation of this phenomenon offers 
potential to elucidate the key issues associated 
with knowledge networking in the virtual orga-
nization. The research described in this chapter 
builds upon a stream of work to understand and 
harness dynamic knowledge and organization for 
competitive advantage, with a particular emphasis 
upon knowledge networks and flows in the virtual 
organizational context. Specifically, we draw from 
emerging knowledge-flow theory and techniques 
to model and visualize knowledge networks and 
flows, and we leverage recent fieldwork to illus-
trate the potential of enhancing organizational 
metacognition through visualization of knowledge 
networks and flows. This chapter makes a research 
contribution through articulation of a powerful 
and expressive theoretical framework with high 
applicability to the investigation of KM in virtual 

organizations. It also illustrates the use and util-
ity of such framework through application in the 
field. In turn this leads to a practical contribution 
by demonstrating how the leader or manager 
can turn to organizational metacognition in his 
or her organization to learn to know and use the 
corresponding knowledge networks.

bAc Kgr OUND

This section draws heavily from Looney and 
Nissen (2007) to provide background informa-
tion pertaining to organizational metacognition. 
Metacognition implies thinking about thinking 
or knowing about knowing. In the field of cogni-
tive psychology, metacognition has been studied 
for some time (e.g., see Metcalf and Shimamura, 
1994), but its investigation has been limited ex-
clusively to the individual level of analysis. How-
ever, understanding the concepts and principles 
that are important for Knowledge Management 
(KM), at the enterprise level, requires rising above 
this individual level of analysis. For instance, 
concepts such as organizational cognition (Lant 
and Shapira, 2001), organizational memory (Stein 
and Zwass, 1995; Walsh and Ungson, 1991), and 
organizational learning (Argyris and Schon, 
1978; Levitt and March, 1988) rise above such 
individual-level study accordingly, and address 
phenomena such as cognition, memory and 
learning at the organization level directly. This 
work implies that there is more to organizational 
cognition, memory and learning than the sums 
of the cognitions, memories and learning of the 
individual people who work in an organization 
(cf. Simon, 1991). For instance, Nelson and Win-
ter (1982) and Weick and Roberts (1993) make 
convincing arguments about how organizational 
routines and like patterns of collective action re-
flect knowledge beyond the sum of the individuals 
engaged in the routines.

Further, scholars have succeeded in building 
upon and leveraging individual-level concepts and 
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principles to inform and guide organization-level 
conceptualization and understanding. Work on 
absorptive capacity (Cohen and Levinthal, 1990) 
provides an exemplar. For instance, an individual-
level principle such as, the more that one knows 
about a topic, the easier it is for him or her to 
learn about that topic, is applied convincingly at 
the organizational level, and empirical support 
(see Nissen, 2006b) in terms of firms entering 
competitive arenas at different times (e.g., one 
firm gets a head start) provides some evidence 
regarding the utility of this approach. 

Hence organizational memory and organiza-
tional learning can be viewed as more than simple 
metaphors for individual-level cognitive behaviors 
envisioned to take place at the organizational level. 
Rather, organizational memory and organizational 
learning are viewed through this lens as organiza-
tion-level phenomena directly. A substantial part 
of the KM literature ascribes to this view, and 
the research described in this chapter is viewed 
best as extending such literature to address meta-
cognition as an organization-level phenomenon. 
Building upon individual-level metacognition 
(e.g., as with absorptive capacity noted above), 
we interpret organizational metacognition to 
mean an organization knowing what an organiza-
tion knows. With a great part of organizational 
knowledge—particularly experience-based tacit 
knowledge—resident within networks of people 
and organizations, this is where we look for evi-
dence and effects of organizational metacognition 
in the enterprise. 

KNOwle Dge-fl Ow ANAl ys Is 
AND VIsUAl IzAt ION

Nissen (2006a) describes the concept knowledge 
flows in terms of dynamic knowledge, and indi-
cates that it subsumes similar concepts such as 
knowledge conversion, transfer, sharing, inte-
gration, reuse and others that depict changes, 
movements and applications of knowledge over 

time. Drawing directly from Nissen (2007), 
we organize this discussion into four parts: (1) 
knowledge uniqueness, (2) knowledge flows, (3) 
knowledge dimensions and visualization, and (4) 
knowledge-flow analysis.

Knowledge Uniqueness

In this characterization, knowledge is conceptu-
ally distinct from information, data and signals: 
knowledge enables direct action (e.g., decisions, 
behaviors, work); information provides mean-
ing and context for action (e.g., decision criteria, 
behavioral stimuli, work settings); data answer 
context-specific questions (e.g., How much profit 
is expected by selecting Alternative A? Who says 
that we should honor our commitments to the 
workers? How many industrial accidents have 
occurred so far this year?); and signals transmit 
detectable events across physical space (e.g., light 
patterns from pages in a book, sound waves from 
voices in a room, voltage differences across cables 
in a computer network). 

Many scholars (e.g., Davenport and Prusak, 
1998; Nissen et al., 2000; von Krogh et al., 2000) 
conceptualize a hierarchy of knowledge, informa-
tion, and data. As illustrated in Figure 1, each level 
of the hierarchy builds upon the one below. For 
example, data are required to produce informa-
tion, but information involves more than just data 
(e.g., need to have the data in context). Similarly, 
information is required to produce knowledge, 
but knowledge involves more than just informa-
tion (e.g., it enables action). We operationalize 
the irregular shape of this hierarchy using two 
dimensions—abundance and actionability—to 
differentiate among the three constructs.

Briefly, data lie at the bottom level, with infor-
mation in the middle and knowledge at the top. The 
broad base of the triangle reflects the abundance of 
data, with exponentially less information available 
than data and even fewer chunks of knowledge 
in any particular domain. Thus, the width of the 
shape at each level reflects decreasing abundance 
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in the progress from data to knowledge. The height 
of the shape at each level reflects actionability 
(i.e., the ability to take appropriate action, such 
as a good decision, effective behavior or useful 
work). Converse to their abundance, data are not 
particularly powerful for supporting action, and 
information is more powerful than data are, but 
knowledge supports action directly, hence its 
position at the top of the shape. 

Notice that we position tacit knowledge 
“above” its explicit counterpart in this figure. 
Tacit knowledge is characterized widely as being 
very rich in terms of enabling action, whereas 
explicit knowledge represents often a diluted 
formalization of its tacit counterpart, with many 
properties and behaviors that are similar to those 
of information (see Nissen, 2006a for elabora-
tion). Further, unlike explicit knowledge, which 
must by definition be formalized, articulated or 
otherwise made explicit (e.g., via books, graphs, 
charts, software), and hence is somewhat lim-
ited in abundance, tacit knowledge accumulates 

naturally (e.g., through direct experiences and 
observations of people), and is quite abundant. 
This is the basis for the irregular shape depicted 
in the figure.

Knowledge f lows

In terms of knowledge flows (e.g., movements of 
knowledge across people, organizations, places 
and times), the two connected knowledge hier-
archies depicted in Figure 2 illustrate some key 
concepts. On the left side, we see a producer’s 
or source’s knowledge hierarchy, and on the 
right side, we see a knowledge consumer’s or 
receiver’s hierarchy. Both of these knowledge 
hierarchies conform to the characterization above 
(e.g., abundance vs. actionability, layers building 
upon one another, distinct concepts, irregular 
shape). The producer hierarchy includes an arrow 
pointed downward (i.e., from knowledge, through 
information, to data), and the consumer hierarchy 
includes an arrow pointed upward. This depicts 

Figure 1. Knowledge hierarchy (adapted from Nissen 2006b)
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the relative direction of knowledge as it flows 
from producer to consumer.

Specifically, following Tuomi (2000), the 
producer utilizes existing knowledge to create 
information, which is used in turn to produce 
data, which are transmitted via signals across 
some physical space. Then, following von Krogh 
et al. (2000), the consumer interprets the data from 
signals, develops information through incorpora-
tion of meaning and context, and finally develops 
actionable knowledge through some learning 
mechanism. Of course, the directionality of ar-
rows can reverse (i.e., a “producer” can become a 
“consumer,” and vice versa), and multiple knowl-
edge hierarchies can participate simultaneously, 
but this provides a phenomenological description 
of how knowledge flows. Notice that only signals 
are involved with flows across physical space; 
following Alberts and Hayes (2003), flows of 
data, information and knowledge take place in 
the socio-cognitive domain.

Knowledge Dimensions and 
Visualization

Figure 3 depicts a multidimensional space to 
visualize dynamic knowledge flows. Briefly, the 
vertical axis represents the dimension explicitness, 
which characterizes the degree to which knowl-
edge has been articulated in explicit form. This 
dimension draws from the Spiral Model (Nonaka, 
1994), and includes a binary contrast between 
tacit and explicit knowledge. The horizontal axis 
represents the dimension reach, which character-
izes the level of social aggregation associated with 
knowledge flows. This dimension draws from the 
Spiral Model also, and includes several ordinal 
categories of social aggregation (e.g., individual, 
group, organization). The third axis represents the 
dimension life cycle, which characterizes the kind 
of activity associated with knowledge flows. This 
dimension represents an extension to the Spiral 
Model (see Nissen, 2002), and includes several 

Figure 2. Knowledge flows (adapted from Nissen 2006b)
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nominal categories of life cycle activity (e.g., cre-
ate, share, apply). Together, these axes combine to 
form a three-dimensional space. We include the 
fourth dimension flow time, which pertains to the 
length of time required for knowledge to move 
from one coordinate in this three-dimensional 
space to another. This dimension represents an 
extension to the Spiral Model also, and includes 
a binary contrast between relatively long (i.e., 
slow) and short (i.e., fast) knowledge flows. Be-
cause visualization in four dimensions does not 
come naturally to most people, we use arrows of 
different thickness (e.g., thick for slow flows, thin 
for fast flows) when delineating various knowl-
edge-flow vectors.

For instance in the figure, these four dimen-
sions are used to visualize the kinds of patterns 
associated with the Spiral Model. Each vector 
in this loop corresponds to one of four knowl-
edge-flow processes articulated in the model 

Figure 3. Multidimensional knowledge-flow visualization (adapted from Nissen 2006b)
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(i.e., socialization, externalization, combination, 
internalization). We begin at Point A, representing 
tacit knowledge created by an individual. The so-
cialization flow (A-B) reflects a movement of tacit 
knowledge across the reach dimension to the group 
level. The externalization flow (B-C) reflects a 
movement from tacit to explicit knowledge at this 
group level. The combination flow (C-D) reflects 
in turn a movement of explicit knowledge across 
the reach dimension to the organization level. In 
terms of flow time, notice that we use a thinner 
arrow to represent this combination flow, as only 
explicit knowledge—which is not as “sticky” as 
tacit knowledge is (see von Hippel, 1994 Nissen 
et al., 2000)—is involved. Penultimately, the in-
ternalization flow (D-E) reflects a movement from 
explicit to tacit knowledge at this organization 
level. Finally, we include a (reverse) socialization 
flow from Points E to B (i.e., tacit knowledge 
moving from the organization to the group level) 
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to complete the one loop. Clearly, myriad other 
knowledge flows can be represented in this man-
ner, but this single loop is representative of the 
technique, and it provides an illustration of how 
the four knowledge dimensions can be integrated 
into a single figure for flow visualization.

Knowledge-f low Analysis

Finally, knowledge-flow analysis utilizes the mul-
tidimensional visualization space from above. To 
re-iterate, knowledge does not represent a single, 
monolithic concept. Different kinds of knowledge 
(e.g., in various parts of the multidimensional 
knowledge-flow space) have different properties 
and behaviors. Indeed, one can identify at least 96 
(2 levels of explicitness x 4 levels of reach x 6 levels 
of life cycle x 2 levels of flow time) theoretically 
distinct kinds of knowledge, each potentially with 
its own, unique set of properties and behaviors. 
Hence the position of a particular knowledge flow 
within this multidimensional space would appear 
to be important, and such position can be used 
for knowledge-flow analysis.

 For instance, notice that all but one of the 
knowledge-flow vectors represented in Figure 3 
are depicted using relatively thick lines to des-
ignate long flow times (i.e., slow flows), and that 
all such vectors involve flows of tacit knowledge. 
Drawing from knowledge-flow principles (see 
Nissen, 2006b), we understand that “sticky,” tacit 
knowledge flows relatively slowly, and that such 
flows are constrained generally to individuals, 
dyads and small groups. Take, for example, the 
kind of trial-and-error learning associated gener-
ally with experience-based knowledge; it takes 
people years, and even decades, to master certain 
domains via experience, and learning such expe-
rience-based, tacit knowledge represents largely 
an individual endeavor. 

However, as noted above, tacit knowledge 
is very rich in terms of enabling action, with 
many actions (e.g., riding a bicycle, negotiating 
a contract, conducting qualitative research) de-

pendent upon experience-based tacit knowledge 
for effective performance. Hence tacit knowledge 
flows tend to be limited to a specific portion of the 
multidimensional space depicted above (i.e., the 
tacit end of explicitness, the individual range of 
reach, and the long end of flow time), but it is rich 
in terms of enabling action. Alternatively, explicit 
knowledge flows have contrasting properties and 
behaviors: they flow relatively quickly and broadly, 
yet become diluted, and are limited in terms of 
enabling action (e.g., consider attempting to ride 
a bicycle, negotiate a contract, or conduct qualita-
tive research based solely upon reading a book 
about the subject; i.e., with no direct experience 
to develop tacit knowledge).

If one is interested in moving knowledge 
from one part of the multidimensional space to 
another, then one has multiple possible paths for 
the corresponding knowledge flows to follow. 
Consider the multidimensional knowledge-flow 
space depicted in Figure 4. Say that some indi-
vidual creates new, tacit knowledge (e.g., how 
to accomplish some useful action), and that the 
organization is interested in such new knowledge 
being applied, quickly, organization-wide, say by 
100 people who are separated across both time 
and space in a virtual organization. In the figure, 
such knowledge would have to flow from Point 
A to Point B. Consider, however, that such path 
may be infeasible: the organization may not have 
a process that enables such tacit knowledge to 
flow—quickly and directly—from an individual 
to 100 geographically and temporally distributed 
people. This is depicted in the figure by the symbol 
“RIDGE” that blocks such a direct flow. 

Instead, we illustrate two, alternate flow paths 
that the organization could consider. One reflects 
a thick, curved path that stays within the tacit 
plane, and which appears to go around the ridge 
(labeled “Tacit path”). Remaining within the 
tacit plane as such, this knowledge flow would 
be relatively slow, but it would retain its richness 
in terms of enabling action. The corresponding 
organizational processes could include a series 
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along the lines of: the individual learns (e.g., via 
trial and error) to apply the new knowledge; then 
shares such tacit knowledge (e.g., via mentoring) 
with a small group of colleagues; who participate 
in turn to mentor other small groups (e.g., in vari-
ous communities of practice).

Alternatively, the organization could choose 
instead to formalize the tacit knowledge (e.g., in 
terms of a classroom course). This formalization 
is represented by Point C, and is depicted by a 
relatively thick vector (labeled “tacit-to-explicit 
path”) to indicate slow knowledge flow (e.g., 
known well through abundant knowledge-for-
malization research in artificial intelligence), 
which appears to go over the ridge. Nonetheless, 
at this point above the tacit plane, the formalized 
knowledge has been made explicit, and hence can 
be shared broadly and quickly with many people 
in the organization (e.g., taking the course). This 
is represented by Point D, and is depicted by a 
relatively thin vector to indicate fast knowledge 
flow. Still, people taking the course would need to 
internalize the knowledge, and to have it become 
tacit, before being able to apply it effectively at 
Point B. Noting the relatively thick arrow depicting 

the corresponding knowledge-flow vector, such 
internalization represents a relatively slow process 
(e.g., few people emerge from a formal training 
course as “masters” of the subject studied). More-
over, some question remains as to whether this 
knowledge—even after being internalized and 
applied as such—would retain the same degree 
of action-enabling richness as that flowing along 
the other path (i.e., within the tacit plane). 

Hence one can trade off the relative speed, 
breadth and dilution of knowledge flowing along 
this latter, tacit-to-explicit path against the com-
paratively slow and narrow but rich knowledge 
flows within the tacit plane. Of course, many other, 
alternate paths are possible too, and each pair of 
coordinate points within this multidimensional 
space offers its own unique set of alternate paths 
and corresponding tradeoffs. The key is, we have 
the ability to characterize and visualize a diver-
sity of knowledge flows—taking account of the 
different properties and behaviors corresponding 
to various positions within the multidimensional 
space—and we have a graphical and analytical 
technique to compare alternate knowledge flows 
in the organization. This equips us to examine 

Figure 4. Best knowledge-flow path analysis (adapted from Nissen 2006b)
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how multidimensional knowledge-flow analysis 
and visualization can enhance organizational 
metacognition.

Ill Ustr At ION thr OUgh 
f Iel Dw Or K

The focal organization in this study is involved 
with military planning. The organization is 
virtual, in that it is comprised of people from 
multiple, different, formal organizations, who 
come together—as individuals, groups and 
whole organizational units—temporarily to ac-
complish a set of common objectives. Details 
of the organization can be found in Looney and 
Nissen (2006). 

r esearch Design

For background, we draw heavily from Looney 
and Nissen (2006) to summarize the basics of 
the research design. We designed a qualitative 
study in the field, through which we immersed 
ourselves in the organization, processes, people 
and technology involved with the 2005 Trident 
Warrior experiment at sea (Woods, 2005). Tri-
dent Warrior represents a series of annual field 
experiments in which military organizations 
from multiple nations participate collectively in 
exercises—on land, at sea and in the air—uti-
lizing operational warships and other military 
weaponry in realistic-yet stylized scenarios. The 
experimentation series has been the platform 
for early examination and assessment of novel 
tactics, techniques, procedures and technologies, 
set in a “floating laboratory” environment that is 
manned by real military professionals performing 
real military activities using real military equip-
ment and methods. Hence results have excellent 
external validity and generalizability beyond the 
experimental setting. 

The setting for this study covered a ten-day mil-
itary field experiment, during which we conducted 

direct observations and multiple interviews, and 
administered surveys. The setting provided a high 
level of fidelity to observe the planning process 
directly. One of the authors is a Navy Commander, 
with substantial experience in this domain, which 
provided both insight and access to the organi-
zation and its people and processes. During the 
experiment, we were allowed unfettered access 
to observe all planning events. Additionally, we 
conducted seven extensive interviews with key 
planning process leaders and executives; four of 
those interviews were tape recorded and tran-
scribed. We also administered multiple qualitative 
surveys, and supplemented our observations with 
dozens of informal conversations. Other sources 
of data included archival data regarding details of 
the planning process. All of this data collection 
was performed in an effort to corroborate what 
had been observed directly, as well as provide 
additional insights and perspectives on the plan-
ning process, and in particular to investigate the 
phenomenon organizational metacognition in the 
context of the knowledge network associated with 
this virtual organization.

planning process

The planning process requires integration of 
knowledge and expertise from across the organiza-
tion. From a KM perspective, the planning process 
is focused predominately on work flows—produc-
ing plans for military operations—without incor-
porating much opportunity for knowledge flows 
through the organization. Through discussion with 
planning group members, we observed that they 
were largely unaware of what people in different 
organizations knew. Hence they experienced diffi-
culty incorporating knowledge and expertise from 
throughout the virtual organization. This situation 
can be visualized via knowledge-flow patterns. 
For instance, following Nissen (2006b), such pat-
terns have been shown to identify pathological 
knowledge clumping, clotting and hemorrhaging 
in the organization. This enables us to provide 
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a diagnostic view of dynamic organizational 
knowledge, which can shed light on the virtual 
organization’s metacognitive state.

To illustrate in Figure 5, we characterize the 
key planning knowledge flows through the virtual 
organization. The diagram in the figure includes 
the same dimensional axes and layout as outlined 
above, but here it includes the pattern observed for 
the planning knowledge flows. In describing this 
pattern, we begin with an oval shape, set within the 
tacit plane of the figure, labeled “Individual OP4 
work.” This depicts the cyclic flow of knowledge 
associated with an individual with “OP4” knowl-
edge who performs and learns from his or her work 
in the organization (i.e., plotted at the “Individual” 
level along the reach axis). It represents cyclic 
interaction between knowledge application (i.e., 
using knowledge to accomplish work; plotted at 
the “apply” point along the life cycle axis) and 
creation (i.e., learning from work performance; 
plotted at the “create” point along the life cycle 
axis). Each individual with such OP4 knowledge 
would be expected to have a flow similar to this 
one, and indeed, each distinct kind of knowledge 

could be represented as such. This represents 
the accumulation of planning knowledge by an 
individual in the virtual organization.

A similar, oval-shape, cyclic pattern set within 
the tacit plane is labeled “Group teamwork,” which 
reflects this same, repetition-based, doing-learn-
ing pattern, but at the group level (i.e., plotted at the 
“Group” level along the reach axis); that is, similar 
to the manner in which an individual will likely 
learn through individual work, a group of people 
is likely to learn through teamwork as a group, 
and the longer that a (functional) group works 
together, the greater such group-level learning 
is likely to be. This represents the accumulation 
of planning knowledge by the planning group in 
the virtual organization. 

Now for the diagnostics, a two-headed arrow 
should connect these two, cyclic knowledge-flow 
patterns, and drawing from Nonaka (1994), such 
arrow would be labeled “Socialization.” This 
would mirror the socialization flow noted above 
in the Spiral Model, and would be plotted at the 
“share” point along the life cycle axis. It would 
depict the manner in which—in a “healthy” vir-

Figure 5. Observed planning knowledge flows
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tual organization—an individual would learn to 
become part of a group, and how a group would 
learn from the individuals who comprise it. In this 
observed virtual organization, however, there is no 
“socialization” vector connecting this individual 
knowledge flow with the group-level flows of 
the virtual planning group. Hence the planning 
group as a whole fails to incorporate the OP4 
knowledge, principally because members were 
not aware of the OP4expertise resident within 
the planning group.

Returning to the figure, notice how a vertical 
arrow rises from the oval, group teamwork flow 
in the tacit plane. It depicts the formalization of 
group planning knowledge in terms of a formal-
ized, explicit plan (e.g., a planning document), 
and is plotted at the “formalize” point along 
the life cycle axis. The arrow representing this 
plan-formalization knowledge flow is depicted 
using a thinner arrow than those used to depict 
the other flows. This represents a relatively faster 
(i.e., shorter flow time) flow, for once the group 
has socialized and learned from its members, and 
has worked as a planning team, formalization of 
a particular plan can be accomplished relatively 
quickly. Another, relatively thin arrow labeled 
“Plan distribution” stems from this vertical ar-
row, and depicts the relatively rapid flow of such 
explicit planning knowledge (e.g., via a planning 
document) across the organization (i.e., plotted at 
the “Organization” level of reach). At this point, 
the planning knowledge is explicit, and has been 
disseminated organization-wide.

In the observed virtual organization, problem-
atically, the associated plan lacked the required 
breadth of knowledge and expertise that could 
have been provided by members possessing OP4 
knowledge. Through visual examination of this 
figure, we identify a systemic pathology associ-
ated with the pattern of knowledge flows: the 
knowledge flows do not enable the incorporation 
of OP4 knowledge into the group planning pro-
cess. Alternatively, had the people in the virtual 
planning organization been aware that the orga-

nization possessed OP4 knowledge—that is, had 
the organization known what it knew—it could 
have revised its planning process to incorporate 
members with OP4 knowledge. Indeed, had the 
people been exposed to the diagram illustrated 
in Figure 5, they may have been able to see—di-
rectly, just as the reader of this chapter can—how 
the disconnected knowledge flows would cause 
problems with the planning work. This sheds some 
light on the issue of organizational metacognition: 
by visualizing the key knowledge flows through 
a virtual organization, one can become aware of 
what the organization knows, and one can leverage 
such organizational metacognition to intervene in 
pathological work processes such as the planning 
effort illustrated above.

cON cl UsION

In the increasingly networked world of organiza-
tional practice today, information and computer 
technologies are enabling people and organiza-
tions to collaborate ever more virtually (i.e., even 
when distributed temporally and geographically). 
Despite the clear and many advantages enabled 
by the virtual organization, however, this increas-
ingly common, virtual, organizational form is 
very demanding in terms of Knowledge Man-
agement. The key problem is, many otherwise 
knowledgeable people and organizations are not 
fully aware of their knowledge networks, and 
even more problematic, they are not aware that 
they are not aware. 

In this chapter, we describe how organizational 
metacognition offers potential to elucidate the key 
issues associated with knowledge networking in 
the virtual organization. We build upon a stream of 
work to understand and harness dynamic knowl-
edge and organization for competitive advantage, 
with a particular emphasis upon knowledge 
networks and flows in the virtual organizational 
context. Drawing upon recent fieldwork pertaining 
to military planning, we illustrate how knowl-
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edge-flow visualization can be used to diagnose 
pathological, dynamic knowledge patterns in a 
virtual organization, and articulate how expos-
ing members of the affected organization to such 
visualization techniques—as an organizational 
metacognitive enhancement—offers potential 
for them to intervene to cure such pathological 
condition.

This chapter makes a research contribution 
through articulation of a powerful and expressive 
theoretical framework with high applicability to 
the investigation of KM in virtual organizations. 
The knowledge-flow framework for analysis and 
visualization can be applied to myriad other orga-
nizations—conventional and virtual alike—and 
offers substantial room for extension. For instance, 
the largely qualitative nature of its principal 
dimensions (i.e., explicitness, reach, life cycle) 
highlight opportunity to develop more powerful 
scales (esp. of the interval and ratio types), and 
as such, the largely heuristic nature of knowl-
edge-flow analysis to date offers potential to be 
extended to incorporate numerical analysis and 
possibly even optimization.

The chapter also illustrates the use and utility of 
the knowledge-flow framework through applica-
tion in the field. Whereas a great many theoretical 
frameworks never see or support application, this 
knowledge-flow framework supports direct obser-
vation of organizational metacognition in the field, 
and it enables practical use to diagnose structural, 
knowledge-network and -flow problems within the 
virtual military organization. In turn this leads 
to a practical contribution by demonstrating how 
the leader or manager can turn to organizational 
metacognition in his or her organization to learn 
to know and use the corresponding knowledge 
networks. The practicing leader or manager can 
use the study reported in this chapter to guide 
analysis, diagnosis and treatment directly in his 
or her organization, essentially leveraging the 
benefits of state-of-the-art research to extend 
the state of the practice in a different application 
domain. Much more research along these lines 

will need to be accomplished, of course, for we 
are only just beginning to realize the potential of 
organizational metacognition. Nonetheless, even 
as such, the potential is compelling.

fU t Ure rese Arch DIrect IONs

As noted above, much more research along 
the lines of this investigation will need to be 
accomplished. Three directions appear to be 
particularly promising at present. First, we note 
above how the powerful and expressive theo-
retical framework has high applicability to the 
investigation of KM in virtual organizations, and 
how the knowledge-flow framework for analysis 
and visualization can be applied to myriad other 
organizations—conventional and virtual alike. 
Extending this investigation to address other 
organizations represents a straightforward and 
natural direction for future research.

 Second, we note above also how more power-
ful scales (esp. of the interval and ratio types) need 
to be developed for the knowledge-flow model’s 
principal dimensions (i.e., explicitness, reach, life 
cycle). Such scales would enable quantitative mea-
surement of diverse knowledge flows. This could 
help research along these lines to advance from 
descriptive and explanatory toward prescriptive 
and normative theory, and offers potential to be 
extended to incorporate numerical analysis and 
possibly even optimization. Pushing the level of 
our knowledge and understanding toward such 
theory, analysis and optimization represents 
a challenging but exciting direction for future 
research.

 Third, using the knowledge-flow framework 
articulated in this chapter, connections to and 
conceptualization of organizational metacogni-
tion may offer great leverage to understand virtual 
organizations better. Metacognition has proven 
to be conceptually powerful in psychology, and 
it offers great promise in the domain of organi-
zations—particularly virtual organizations. We 
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have only just begun such conceptualization here. 
Hence future research directions are wide open 
at present.
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Abstr Act

The aim of this chapter is to deepen the concept of ‘Communities of Practice’ (CoPs) from the under-
standing of a reference framework for knowledge governance, stressing the grey area which distinguishes 
such governance from the traditional term ‘Knowledge Management,’ since knowledge governance 
means not just the management of such assets but also their creation and development, which generates 
a richer and more appropriate meaning or sense. Without entering into exhaustive referential analyses, 
we attempt to offer the reader a practical approach which allows structuring an action plan that, in this 
case, will be explicated for the field of CoPs. Identification and measurement of assets based on informa-
tion and knowledge and the processes carried out towards its improvement create the convergence of 
the dynamic of intellectual capital and the afore-mentioned knowledge governance as complementary 
subjects for an appropriate exploitation and monitoring of the impact which the organizational fostering 
of this strategic-reality has on business.
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VAl UAt ION Of  Org ANIzAt IONAl  
INt ANg Ible  Assets

The strategic approach of businesses in the cur-
rent economy has an important part related with 
certain support processes linked to analysis tasks 
corresponding to dynamic processes of decision 
making, as an attempt to diminish the risks inher-
ent to such processes. In this sense, such argument 
on intelligent or learning-capable organizations 
(Senge, 1990) gains a high value for the extraction 
of information and the creation of both appropri-
ate internal and external knowledge.

This approach insists on the importance of 
basic resources for strategic management focused 
on the couple information-knowledge (Itami, 
1987; Vassiliadis et al., 2000) and on derived 
individual and organizational learning. In this 
case, corporative philosophy should create the 
necessary atmosphere to recognize the value of 
intangible assets, very close to the understanding 
of the theory of resources and abilities, which 
does not only take into account those resources 
related with the tangible field but also those 
linked to non-physical elements located in the 
organizational ‘roots’ (1).

Obviously, it arises a requirement around 
a model or scheme of analysis; firstly, for the 
identification and measurement of such typol-
ogy of assets, and also to facilitate a structured 
framework of reflection and analysis, an area 
covered by the intellectual-capital approach (Itami 
& Roehl, 1991; Grant, 1991; Bontis, 1999; Bueno 
& Salmador, 2000; Ordoñez, 2000).

This thematic area of intangible assets —which 
we could qualify as emerging if study cases are 
observed, although it is has been historically 
tackled in organizational literature within the 
field of the theory of resources and abilities (Wer-
nerfelt, 1984; Barney, 1991; Grant, 1991; Peteraf, 
1993)— had already collected, in different ways, 
contributions which helped to the valuation of 
non-tangible assets.

The basic models of intellectual capital (2) are 
generally structured by three basic components 
(IADE-CIC, 2003). Firstly, human capital —where 
attitudes, competency and abilities are analysed 
developing a profile to identify and measure 
knowledge from an individual viewpoint. On 
the other hand, structural capital (3) —respon-
sible for knowledge diagnosis of organizational 
nature (Nonaka & Takeuchi, 1995; Brown & 
Duguid, 1991 and 1998; Teece, 1998 and 2000; 
Nonaka et al., 2000; Tsoukas & Vladimirou, 
2001) — considers aspects such as organizational 
design, reported culture and processes, and also 
a technology reality related with efforts in I+D 
such as tools and results which facilitate and make 
knowledge tangible (Brooking, 1996).

Finally, relational capital —which is explained 
by knowledge and information flows derived from 
the framework of alliances directly related with 
business processes (customers, suppliers, etc.) or 
involved with the social environment (4) (Nahapiet 
& Ghosal, 1996).

However, measurement only lacks of sense 
without a sustainable exertion allowing the analy-
sis of different initiatives developed to improve 
the stock of intellectual capital. Such initiatives 
are processes related with the idea of ‘knowledge 
in action’ (Davenport & Prusak, 1998), creating 
a requirement of a holistic model integrating dif-
ferent alternatives and options, and also avoiding 
the common error linked to the consideration 
of strategic plans for knowledge governance or 
management just as a mere accumulations of 
initiatives. This accumulative approach creates 
difficulty and complexity in understanding certain 
dimensions and interactions among assets, gen-
erates chaos and includes contradictions among 
different programmes.

The result of such intellectual capital is centred 
on a ‘photograph’ (Bontis, 1999) as a traditional 
balance showing the status of the basic intangible 
assets identified by the organization; however, this 
approach may present a double objective —that 
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is, the improvement of internal management and 
external communication through the information 
for stakeholders about a more complete organi-
zational reality (5).

The general argument of ‘knowledge in action’ 
is traditionally linked to ‘knowledge governance 
or management’, processes which develop intellec-
tual capital looking for improving the results of the 
initial measurement scheme. In this sense, there 
is a basic difference between intellectual capital 
and knowledge governance, bearing in mind a 
static or dynamic perspective, respectively.

However, the need for a complete exercise of 
management beyond the traditional financial-ac-
countant approach creates an emerging line for 
the development of new areas within the structure 
of organizational responsibilities with a specific 
demand of abilities.

c Oll AbOr At ION Appr OAch  
w Ith IN KNOwle Dge  
g OVer NANce

Organizations consider in their strategies those 
factors to which they recognize significant value 

contributions (Barney, 1991; Grant, 1991; Peteraf, 
1993), certainly measurable or at least as presump-
tions. This initial argument means the possibility 
of different strategic approaches according to 
business orientation or awareness showed by the 
organization towards the relevance of the different 
types of assets it owns.

In Figure 1 it is observed a distinct evolu-
tion and evidence towards the consideration of 
knowledge as a key asset (6), as an organizational 
value —that is, as a resource to which a significant 
contribution is recognized openly.

Without deepening into the theoretical frame-
work associated to the concept of knowledge, 
this resource owns a characteristic linked to its 
intangibility which is that of enriching through 
the exchange among the large agents owning it 
(Nonaka, 1994; Nonaka & Takeuchi, 1995; Grant, 
1996; Kogut & Zander, 1992 and 1996; Spender, 
1996; Tsoukas, 1996), which implies the con-
sideration of certain transference and exchange 
schemes as means supporting its advance and 
development.

Individual knowledge is transformed and is 
the base of the collective since it is transmitted 
through oral, written, encoded, sign, etc. language. 

Figure 1. Evolution of the economic paradigms (Source: Gorey & Dobat (1996) and Bueno & Salvador 
(2000))
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For Spender (1996), Von Krogh & Ross (1995) 
and Cook & Brown (1999), among others, social 
knowledge is not merely the sum of individual 
knowledge, but something else, different from 
that, which is especially important for organization 
survival and development in the long run.

This transference pattern means that individual 
knowledge is enriched in the process of exchange 
and transmission adding a contextual dimension 
to it, which gives it organizational value. In this 
sense, individual knowledge is idiosyncratic by 
nature and owns strong links to the organizational 
context in which it is developed. Knowledge 
transference, from this perspective, is necessar-
ily social and conclusively outdistances from the 
schemes of electronic transference of data and 
information.

Social knowledge is built up from networks 
of agents creating a system of relations which 
facilitates, fosters and allows that individual 
knowledge is transferred and, at the same time, 
enriched, giving rise to social or organizational 
knowledge. It is precisely in this point where we 
can identify the difference between Knowledge 
Management and governance. In the first, man-
agement occurs around an explicit and encoded 
object or entity which we call, usually in a wrong 
manner, knowledge, when in fact it is data or 
information. In the latter, we rather talk about a 
system of relations among agents governed by a 
series of guidelines, norms and rules regulating, 
leading and guiding knowledge flows or processes. 
In this system, the centre of attention is the subject 
of knowledge, which involves a more organic 
viewpoint of the concept —contemplating in a 
clear manner its different dimensions: explicit 
and tacit— and its relation with the context in 
which it is created and developed.

From a viewpoint of governance, thinking of 
guiding knowledge processes transcends the very 
meaning of the expression. Many authors insist 
that knowledge, in an abstract sense, cannot be 

managed (Drucker, 2001). Knowledge, as we have 
already mentioned, lies in people and responds to 
mental models of behaviour intrinsic to the very 
nature of individuals. At most, we can induce 
certain behaviours in subjects. It is possible to 
give them tools and competences to exercise 
and develop their mental and cognitive abilities 
with the aim of increasing their knowledge stock 
and use. From this viewpoint, and in the field of 
cognitive processes, each individual will build 
patterns of social behaviour linked to processes 
of understanding, assimilation, learning and ap-
plication of new knowledge (Bueno, 2005).

In the sense of the contributions by Foss (2006), 
this knowledge governance is close to a double 
level —micro (individual) and macro (collective), 
where it is important to consider not just tools, but 
also those attitudes and motivations which come 
into play in this reality of behaviours.

These processes are endogenous by nature 
and, therefore, they do not admit norms, rules 
and external intervention. A pedagogical method 
for learning, for instance, is nothing more than an 
instrument or tool to facilitate learning. However, 
its effectiveness will depend, deep down, on the 
individual’s ability, interest and motivation for 
learning. We can induce or favour behaviours 
and stimulate processes; however, the governance 
of what-is-known is a subject concerning the 
individual him/herself and depends on his/her 
context (Cook & Brown, 1999).

Organizations are increasingly giving more 
importance to the administration of their intan-
gible assets and to the forms in which such assets 
contribute to generate business value (Bueno, 
2003). In this sense, the processes of professional 
learning and development are oriented at the 
improvement of competences for innovation, al-
lowing their articulation in organizational models 
and systems which in turn become differentiat-
ing elements to achieve competitive positioning 
in markets. This knowledge approach adopts an 
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open and systemic viewpoint of the organizational 
processes —in which interactions, relations and 
collaboration processes act as channels for new-
knowledge transmission and assimilation (Plaz 
& Gonzalez, 2005).

From this viewpoint, an ontological approach 
of knowledge centred on the governance of pro-
cesses of social relations emerges. It is in this 
context that the transference of knowledge flows 
takes place, causing expressions of knowledge 
organization, codification and specification in 
the form of organizational records. It is this way 
how relations and relational capital, for instance, 
constitute key sources of organization enrichment 
and a means to keep the dynamic of knowledge 
renovation (Bueno, 2005).

This approach has recently distinguished 
between individual knowledge and the creation 
(development), management or governance of 
organizational knowledge (Nonaka, 1994 and 
1995; Bueno & Plaz, 2005). Such distinction 
is important since it focuses the discussion on 
Knowledge Management at the level of organi-
zational system and its management.

Knowledge management or administration 
places the debate in the field of governance of 
the exchange flows and key organizational pro-
cesses which increase the value of intangible 
assets. In this sense, talking about organization 
implies referring to the system of relations and 
connexions allowing the interaction of agents 
and individuals, and that knowledge flows —as a 
part of such process— are produced in the same 
directions of such interaction. It is important to 
stand out that Knowledge Management —con-
sidered from this viewpoint and with a sense of 
governance— means the definition of policies, 
guidelines, channels, proceedings and resources 
to create optimum conditions for fostering, chan-
nelling, catalysing and promoting such flows of 
organizational knowledge.

pr OpOsAl  Of  fr Amew Or K 
mODel  f Or  KNOwle Dge  
g OVer NANce

Talking about organizational-knowledge gover-
nance and development therefore means creating 
support structures for the processes of interaction 
individual-individual, individual-organizational 
system, and organizational system-organizational 
system. These structures facilitate knowledge 
flows and allow at the same time leaving a trace 
or record. This record is the result of specifying 
tacit knowledge to convert it into explicit codes 
leading to the definition of routines of organiza-
tional behaviour and progressively acquiring an 
own identity.

Organizational culture is nothing but the his-
toric trace of individual behaviours grounded on 
a collective expression. Stating that an organiza-
tion owns a determined working culture makes 
us date back to and look for —in its founders and 
previous leaders— those behaviours which have 
been progressively modelled and have become in 
reference and standard.

These processes are initiated through rela-
tions and interactions among knowledge agents 
or subjects from a determined viewpoint or 
strategic thought, given a context of reference 
which incardinates the process of knowledge. 
Information technologies are only the catalyser 
to facilitate collaboration among subjects and 
propose knowledge exchange as a common re-
source, which —once it is developed by action of 
practice— will be transformed from explicit into 
tacit, and from individual into social.

Without this conviction, at least in its top-
down version (7), it is very complex to face 
—moving away from the approach of simple 
fashion— a scheme aimed at a more appropriate 
way to tackle knowledge, or more precisely, the 
so-called knowledge governance (Plaz & Gonza-
lez, 2005), than just management, given that this 
term should gather those tasks related to creation 
and development.
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Going back to the argument on knowledge gov-
ernance, such governance is obviously configured 
from a structure of processes acting as drivers of 
the business in question, assuring the exploita-
tion of all organizational knowledge —an aspect 
which doubtlessly should be imbricated with a 
system of organizational intelligence (8) acting as 
a supplier of informative inputs for the recycling 
and updating of the organization’s knowledge 
base (Vassiliadis et al., 2000; Merino, 2004). The 
dynamics of creation of value occur around the 
tasks of internal transference of tacit and explicit 
knowledge, as well as around those tasks of in-
corporation of external knowledge or that created 
by other agents, generating learning cycles which 
build up the new knowledge within a process of 
transformation of essential competences which 
generate intangible or intellectual-capital assets 
(see Figure 2), as Bueno (2002) proposes in the 
new conception of the company as an economic 
system based on knowledge.

Accompanying this overall framework and 
prior to tackling the projection of the model of 
knowledge governance on the role of transference 
and collaborative approaches, it should be stood 
out the need to aligning such structure with a 
series of business objectives which allow clarify-

ing, visualizing and understanding the returns 
or impacts involved in knowledge valuation and 
acting in consequence. Those returns, beyond a 
short-term period, will adjust to the context of 
the organization, looking for action lines adapted 
to its level of organizational and technological 
maturity, considering a set of possible key factors 
for success (Plaz & Gonzalez, 2005).

At the same time, the achievement of results 
will require an appropriate scheme of measures 
which allow an appropriate evaluation not just 
of those variables of a finalist nature for busi-
ness, but also of the statistics associated with the 
afore-mentioned chain of knowledge creation, 
development and management.

For both analysis and fixation of objectives and 
the reality of these processes linked to knowledge 
governance, we may use the dynamic of a bal-
anced scorecard (Kaplan & Norton, 1992) and 
even for more specific themes, like the support 
for the control panel, several instruments such 
as the model of the European Foundation for 
Quality Management (EFQM) or the models of 
intellectual capital (10) can be used.

Undoubtedly, the action on knowledge gov-
ernance should pursue the improvement of the 
organization’s intellectual capital as a way to 

Figure 2. Company as a system based on knowledge (Source: Bueno, 2002)
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get to know the suitability of the actions aimed 
at putting into practice a strategy in the line of 
knowledge valuation (see Figure 3).

The approach of processes which shapes the 
model of knowledge governance makes clear an 
action loop (Bueno & Plaz, 2005; Nonaka, 1991 
and 1994; Kogut & Zander, 1992; Blumentritt 
& Johnston, 1999; Shin et al., 2001; Alavi & 
Leidner, 2001; Staples et al., 2001; Zahra & 
George, 2002; Argote et al., 2003; Zack, 2003) 
around the dynamics of understanding, register, 
storage (Walsh & Ungson, 1991; Davenport & 
Prusak, 1998; Teece, 2000; Staples et al., 2001; 
McGrath & Argote, 2002), diffusion (Davenport & 
Prusak, 1998; Szulanski, 2000), use and improve-
ment of information and knowledge, where the 
organization should consider the way of putting 
it into practice or value, already counting on a 
traditional approach based on certain support 
departments —namely, documentation centres, 
system departments, training units, quality areas, 
etc.— whose mission is clearly positioned in rela-
tion to the afore-mentioned loop.

In any case, it would be convenient to inte-
grate the set of dynamics specified in a modelled 
framework which allows visualizing, in a complete 
manner, the reach of knowledge governance in 
order to be able to face its display properly. In 
this case, literature revision (Gupta & Govinda-
rajan, 2000; Alavi & Leidner, 2001; Shin et al., 
2001; Staples et al., 2001; Zack, 2003; Argote et 
al., 2003; among others) describes a wide range 
of references which partially raise the different 

viewpoints of the afore-mentioned knowledge 
governance, losing a reference of holistic sense. 
The configuration of this model joins the dynamic 
of the afore-mentioned loop and the stages which 
achieve its alignment with the key strategy and 
factors of the business, apart from the correspond-
ing evaluation of impacts (see Figure 4).

All this is included within a scheme char-
acterized by complexity, given that the ‘act or 
fact of knowing’ is complex in itself, as well as 
the different knowledge processes (flows), given 
their diversity and functionality, which justify 
understanding governance as an action aimed at 
guiding such complexity.

This decrease in the terms alluding knowledge 
government allows translating its conceptual 
framework into a series of action lines recognized 
by all organizations and that, therefore, own a 
history, a record, programmes and tools which 
in many cases merely lack of integration; that is, 
a model for knowledge governance is not about 
accumulating programmes. These action lines are 
centred on the afore-mentioned organizational 
intelligence, expert management, communication, 
quality, learning-training, I+D and documental 
management, and on the strategies/mechanisms 
briefly described next:

• Organizational intelligence is an action 
line which pursues the configuration of an 
alert system for the organization (Escorsa 
& Maspons, 2001; Kurtyka, 2003; Almeida 
et al., 2003). The activities linked to techno-

Figure 3. Improvement of intellectual capital (Source: Personal compilation)
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logical vigilance, competitive intelligence, 
benchmarking, etc., are practices recognized 
within this kind of action.

• Expert management is a mechanism mainly 
based on collaborative approaches, net-
works, communities of practice, etc., where 
knowledge exchange, especially that of tacit 
knowledge, becomes a key objective.

• Communication, strategy based on the in-
formation about the organization’s abilities, 
resources, results, etc., where communica-
tion models, existing channels, etc., play 
essential roles (Davenport & Prusak, 1998; 
Szulanski, 2000).

• Content management is centred on the 
systems allowing appropriate tackling and 
accessibility to documents through data 
bases.

• Individual learning —bearing in mind the 
dynamics of training, offer and demand, at-
tendance and on-line, which generate cycles 
(Nonaka & Takeuchi, 1995) of knowledge 
recycling where performance of the learnt 
concepts is an important objective.

• Organizational learning is an action line 
based on the development of exchange and 
collaboration areas where the concept of 
communities in practice may favour knowl-
edge register in organizational memory and 
the improvement of its degree of advance 
when shaping thematic groups of interest 
(Easterby-Smith & Lyles, 2003), and

• Innovation and improvement is centred on 
the organization’s efforts on I+D and the 
obtained results (Zack, 1999). Thus, those 
dynamics favouring creativity, incentives 
and recognition are an important part of 
this strategy.

Once the breadth of knowledge governance 
is observed, we can clearly state that the central 
positioning of collaboration dynamics in this mat-
ter goes further than the documental approaches 
which have characterized the first stages of the 
strategies of those companies concerned with 
Knowledge Management, in which great efforts 
for digitalization have also been raised. As a result, 

Figure 4. Knowledge-governance model (Source: Bueno & Plaz (2005) and personal compilation)
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we have come to the subsequent replacement of 
knowledge stock by knowledge flow.

Once we have reached this point, and from 
the double dimension (see Figure 5) which inter-
sects between the loop and the action lines, it is 
important to emphasize the enriching effect on 
coordination and individual and organizational 
learning derived from a collaborative working 
approach.

Therefore, transference and exchange dynam-
ics appear as recipes of high strategic interest 
from the couple collaboration-communication, 
where we can reflect, design and explore areas, 
channels and subject matters.

From the field of collaboration, the main axes of 
action are centred, on one hand, on the creation of 
appropriate areas —attendance or virtual— which 
facilitate sharing ideas and documents, and, on 
the other hand, on establishing a culture prone 
to share, in which leadership, awareness and 
recognition exertion become key elements for 
its operation.

Therefore, the phenomenon of transference as 
a communication process influenced by a set of 
causal contingencies or variables of contextual 
nature —so that we have to take into account 
the attitudes, competency and abilities of the 
emitter and receiver agents, and the existence, on 
one hand, of a wide range of messages (informa-
tion and knowledge) with a comprehensive and 
available approach of added value and, on the 
other hand, of the appropriate channels for their 
transmission according to the nature of such 
messages with the aim of eliminating or avoid-
ing, as much as possible, mechanic, semantic and 
contextual noises and interferences. Regarding 
the latter, message is linked to the information 
and the knowledge we attempt to transfer, both 
if it is of documental or tacit nature, all set in a 
specific cultural context.

Thus, from the beginning, in spite of count-
ing on a significant value offer, it may occur that 
the set of resources and abilities of the emitter 
or receiver may benefit or limit the process. This 

Figure 5. Field of action for knowledge governance (Source: personal compilation)
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way, it should be emphasized that it would be more 
interesting to count on a motivated and capable 
emitter with a first-level offer, since —to a large 
extent— a relevant number of requirements are 
not found in the vanguard of knowledge.

To sum up, we attempt to reach understand-
ing between both extremes of the transference 
process, for which the channel or means should 
be adjusted to the nature of knowledge —whether 
it is explicit or tacit, intellectual or collective, 
since each of them will raise specific and differ-
ent requirements.

Active and passive communication may also 
be taken into account, bearing in mind those 
mechanisms which allow the message to reach 
its addressee (systems of selective information 
diffusion) or, on the contrary, others needing will-
ingness from the addressee in order to achieve the 
objective of communication (e.g., notice-boards), 
according to the dimensions characterizing knowl-
edge (epistemological, ontological, systemic and 
strategic), which leads to the design of different 
operative programmes of management of knowl-
edge processes, according to the LICI index (Level 
of Information, Complexity and Imagination) of 
the transferred knowledge (Bueno, 2002).

Among all options occurring nowadays on 
the subject of collaboration, it is to stand out 
communities of practice as a concept of high 
strategic interest, given its linkage to an area of 
specific knowledge and interest for organization 
which includes collaboration within a process 
from which a result is expected.

the  c ONcept  Of  c OmmUNIt Ies  
Of  pr Act Ice  (cOp )

The purpose of existence of the communities of 
practice (Wenger, 2001; Wenger & Sneyder, 2000) 
is oriented towards the creation of a common area 
for individual meeting in order to interact in ben-
efit of the generation, exchange and assimilation 

of experiences around specific application areas 
with clearly defined objectives.

This common area should use, on one hand, 
the cycle of knowledge reception, diffusion, as-
similation and renovation in the organizational 
data base, structuring the experiences and facili-
tating its members’ searches and contributions. 
This way, we can apply to CoP, as an agent, the 
whole model of knowledge governance from the 
viewpoint of both the loop and the seven defined 
strategies (see Figure 6).

On the other hand, it should also facilitate the 
relation among community members beyond mere 
information exchange, which is the only way to 
make non-specified knowledge appear in reports 
of formal nature. This exchange dynamic is only 
possible if mission and objective internalization 
occurs within the context of the community, since 
that internalization would facilitate the flow of 
the interaction cycle which will favour cohesion 
among its members.

A consolidated community of practice repre-
sents the natural place we turn to when we need 
to seek for advice or raise requests linked to its 
field. The development of practice and attention 
to requests raised to the community facilitates the 
replication of experiences in order to dynamize 
and accelerate the velocity of the organizational 
learning cycle. Community of Practice is grounded 
on three basic pillars which provide it with a 
management framework and the necessary sup-
port tools for its operation:

• Technology provides with the necessary 
tools and means to create effective collabora-
tion areas from an operational viewpoint.

• The organizational environment and the 
necessary culture to meet the objectives 
and necessities of the community, the or-
ganization and its individuals, in order to 
achieve an identity and generate policies and 
appropriate management plans grounded 
on a solid base of training, awareness (com-
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munication) and motivation (incentives and 
recognitions), and

• The management model through which 
the rules of the game are established, the 
definition of flows and work processes, 
identification of actors (roles), knowledge 
types and their associated taxonomy.

In this sense, Figure 7 shows the relations of 
these three components with the community, as 
well as its linkage with the expected impact at the 
level of individuals, organization, business and the 
community itself, fields which lead to visualize 
the different returns which may be derived of an 
approach of CoPs.

Therefore, monitoring of practice in the com-
munity is carried out through indicators linked to 
four dimensions —namely, people, group, orga-
nization and business— which allow measuring 
the impact of the results, the generated and seized 
know-how and, through that, establishing strate-
gies of impulse/monitoring which contribute to 
the creation of improvements and the alignment 
of objectives and actions.

the  pr Ocess  Of  cre At ION AND 
DeVel OpmeNt  Of  A cOp

The creation of a CoP may be mainly linked to 
two approaches:

1. A push one, declared by the organization, 
in which practices structuring the commu-
nity are decided and chosen by headship, 
involving a previous exercise of strategic 
reflection, and

2. A pull one, whose approach is based on 
providing resources and support to those 
groups developing a certain successful col-
laboration labour within the organization.

Obviously, success expectancy of both options 
may turn out to be very unequal, especially if 
we bear in mind the predisposition to collabora-
tion showed by both alternatives. In any case, 
the process goes through a series of stages (see 
Figure 8):

• Stage 1—Identification: It is linked to the 
strategic priorities of the organization, which 
may be originated from the previously-men-
tioned push and pull viewpoints.

Figure 6. Knowledge processes (Source: Personal compilation)
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• Stage 2—Design: The generation of a model 
which adjusts to collaboration necessities; 
that is, identifying the processes developed 
in its area and their fundamental require-
ments.

• Stage 3—Construction: Articulation of 
the preliminary organizational structure of 
the community, with its defined and neces-
sary objectives, roles, responsibilities, and 
resources. In this case, the institutionaliza-
tion of the CoP may be achieved through 
the formal recognition of its existence and 
certain responsibilities within the practice 
in question.

• Stage 4—Implementation: Turning on of a 
functional model through the generation of 

an area or platform supporting collaboration, 
an aspect in which non-area criteria prevail 
nowadays.

• Stage 5—Growth: Development of an 
extensive approach of the communities 
involving a higher number of people and, 
therefore, exceeding the idea of the orga-
nization’s preliminary structure. In this 
sense, preliminary stages can entitle the 
role of ‘observer’ as an agent which shows 
interest in becoming a part of the CoP in the 
future. This expansion clearly impacts in 
the ambiguity of the organizations’ limits, 
and

• Stage 6—Improvements: Establishment 
of a self-diagnosis policy, consolidating the 

Figure 7. Overall approach of CoP (Source: Personal compilation)
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benefits which it contributes to the com-
munity, especially through the generation 
of an organized set of indicators.

f INAl  reflect ION

Through the approach of Communities of Practice 
we make clear important benefits which enable 
the identification of opportunities for growth 
and development of an organizational culture 
centred on the seizing of talent and continuous 
improvement. Among the most obvious general 
benefits of this approach we can emphasize the 
following:

1. Boast a structured and common data base 
containing relevant information for the dif-
ferent projects and activities carried out in the 
organization in the context of the influence 
areas of the CoPs.

2. Count on technological resources which 
allow creating new virtual areas of collab-
orative work for the generation and construc-
tion of documents in an asynchronic and 
ubiquitous manner, facilitating the exchange 
of documents and opinions among group 
members without depending on attendance 
meetings.

3. This interaction will work to generate 
—in real time— a record of all documents 
generated by the group, which may be con-
sulted.

4. Facilitate and accelerate the processes of 
generation of records and work around the 
conclusions and commitments established 
in a meeting, and

5. Boast instruments and platforms which 
facilitate assessment processes of suppliers 
and the creation of a common data base on 
suppliers, an interface which optimize the 
actions of diffusion and access to informa-

Figure 8. Process of creation of a CoP (Source: Personal compilation)
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tion on suppliers, and registers (records) of 
the result of relevant indicators for CoPs in 
order to facilitate the activities related to 
benchmarking.

Therefore, given the concept of CoP, the pil-
lars on which its turning-on is grounded, and the 
general process which may act as a roadmap, we 
have come to meet a specific reality as a tool which 
—from a collaborative viewpoint— insists on the 
approach of the knowledge-governance model, 
making a proper use of transference and exchange 
dynamics, which is the aim of this chapter.
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eNDNOtes

1 It is important to consider not just the aspect 
of resource and ability property but also 
their availability —that is, the existence of 
an external offer of added value, frequently 
within the area or environment in which the 
organization is located.

2 In the line of the model EFQM, intellec-
tual-capital models propose a set of factors 
for reflection on organizational intangible 
assets.

3 Due to management criteria, structural 
capital is composed by organizational 
capital and technological capital, where 
the first establishes a set of structural and 



 �0�

Model on Knowledge-Governance

non-technological factors and the second 
establishes all those elements linked to the 
use of technology and the results of innova-
tion (intellectual and industrial property).

4 In the case of public organizations, social 
capital is related with the task of public 
service. This consideration may transfer 
social capital to structural capital, since it 
is shaped as a nucleus which legitimizes the 
organization’s labour.

5 In this case, the interest towards intellectual 
capital is oriented at better information for 
investors and other stakeholders who may 
be found within certain levels of technical or 
economic relations with the organization.

6 Knowledge should be emphasized as a stra-
tegic key of the current economy, embodied 
in a person, transferred to the organization 

or social group according to real or moral 
contracts, and valued as a productive re-
source and dynamic competence.

7 Where it is necessary to raise an appropriate 
management style articulated on the base of 
a leadership, awareness, etc. exercise which 
permeates the organization’s culture.

8 Systems turning around the concept of 
corporate radar, as an antenna which feeds 
the organization on information and basic 
knowledge.

9 Instrument which favours organizational 
diagnosis according to a series of key criteria 
looking for certain fields of improvement 
and strengthens, and

10 Tool for reflection and report on the orga-
nization’s intangible assets, in its side of 
identification and measurement.
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Abstr Act

This chapter highlights the necessity of establishing relationships with other companies and external 
agents in order to empower the creation and diffusion of knowledge, through factors such as innova-
tion. Likewise, the influence of geographical and territorial factors will be studied in the context of this 
economy. SMES normally work and are immersed in particular geographical regions so this chapter 
will analyze the particular case of knowledge generation and sharing in SMES clusters as an essential 
source of competitive advantage. A new organizational form will be suggested in order to make pos-
sible the creation, transfer and sharing of knowledge in supply chain of SMES clusters. In this sense, a 
network functioning model is finally proposed.

INtr ODUct ION 

In recent years, the balance between knowledge 
and resources has changed so dramatically in the 
developed economies that the former has become 

the most decisive factor in relation to standard 
of living. Knowledge has become even more 
important than traditional resources such as land, 
machinery and work. However, the existence of 
economic systems based on small and medium 
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enterprises (SMES) represents an important bar-
rier for transition to take place from traditional 
economies to those based on knowledge.  

It is important to distinguish between the 
individual and the organizational level of compe-
tences. The individual competences are necessary, 
but not sufficient, for organizational competence. 
A high level of organizational competence re-
quires mechanisms to facilitate the conversion 
of individual, or tacit knowledge, into explicit 
organizational knowledge, as can be seen in some 
of the most important Knowledge Management 
models, particularly in Nonaka and Takeuchi’s 
(1995).

But, besides the organizational level itself, the 
importance of the external sources of competence 
and knowledge must be borne in mind, especially 
in the case of the SMES, which lack the potential, 
size and resources to be self-sufficient in this area. 
It is extremely important to establish the neces-
sary mechanisms to acquire new competences 
and knowledge from outside sources. These range 
from the recruitment of staff to the interaction 
with other organizations such as, consultants, 
clients and suppliers, other firms, universities or 
research centres, training organizations, banks 
or public administrations.

For these companies, cooperation with others 
of their same size or larger is a strategic alternative 
that allows them to take benefit of the competitive 
advantages of the companies with which they have 
decided to associate themselves. If these agree-
ments are carried out among a large number of 
companies, they can knit a lattice of relationships 
that create compact networks through the links 
established. 

In order for this configuration to take place, 
the existence of an environment which guarantees 
a series of factors that allows for this configura-
tion and Knowledge Management among the 
participant companies becomes necessary. In the 
particular case of SMES, the fact that the compa-
nies are located in a certain territory can favour 
greater product specialization, greater flexibility 

and a considerable increase in competitiveness. 
The grouping in function of a group of abilities, 
knowledge, technologies or markets, can be a 
catalyst that impels the innovative process in 
companies. In this case, the existing implicit 
knowledge in a territory plays a vital role, by 
means of the establishment of mechanisms of 
collaboration and participation, formal or infor-
mal, of the different public and private agents of 
the territory. 

This chapter will analyze the particular case 
of SMES located in a certain territory, forming 
clusters or industrial districts. Firstly, a brief 
literature review about Knowledge Management 
at an inter-organizational level will be carried 
out. The particular case of industrial districts of 
SMES will be dealt with, studying the importance 
of the network concept in order to improve the 
Knowledge Management process at this level. A 
new organizational form, based on the Virtual 
Enterprise will be lastly suggested in order to 
make Knowledge Management possible in this 
specific case. A dynamic knowledge network 
will be proposed, represented within a mechani-
cal analogy, in order to better understand the 
Knowledge Management process.

rel At ION betwee N KNOwle Dge 
mANAgeme Nt AND the 
Org ANIzAt IONAl  AND 
eNVIr ONmeNt Al  c ONte Xts 

There is a strong interrelation between knowl-
edge and the organizational and environmental 
contexts, since it is precisely in this area that 
knowledge will be generated, so that their features 
will have an influence on the way in which it is 
created, transmitted and used. 

Each specific context will require a different 
form of Knowledge Management, as well as dif-
ferent support systems for this management. This 
becomes even more evident when we go outside 
the limits of a simple organization and talk about 
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inter-organizational Knowledge Management. We 
may find it necessary to form a relationship or deal 
with organizations whose experience, languages 
and contexts are very different from our own, and 
therefore also with their Knowledge Management 
systems, which may not be perfectly “compatible” 
with ours. This will mean new organizational 
ideas will be necessary for businesses, and also 
an environment of trust and collaboration between 
enterprises to facilitate the creation and distribu-
tion of knowledge.

Knowledge management will therefore involve 
(besides distinguishing between the various types 
of knowledge, such as tacit and explicit, individual 
and collective, and the means by which it is trans-
mitted) thinking about the interdependence that 
exists between knowledge and the organizational 
context (Ciborra and Andreu 2001).

brief l iterature r eview

Most of the existing literature on Knowledge 
Management in an inter-organizational context 
refers to horizontal relationships between two or 
more partners, while very few authors deal with 
vertical relationships between suppliers and cli-
ents, i.e., in the supply chain. In any case, most of 
the results obtained from horizontal relationships 
are perfectly valid for the vertical type.

Whatever the kind of relationship established, 
the studies carried out indicate that a large number 
of inter-organizational relationships are unsuc-
cessful. Consequently, many of the studies into 
collaboration between enterprises aim at trying 
to discover the reasons for these failures, as well 
as the factors that are vital to success.

From another vantage point, Ding and Peters 
(2000) indicate that to achieve effective innova-
tion businesses must form relationships with other 
enterprises. To be precise, collaborative inter-or-
ganizational networks increase the capacity for 
innovation of the enterprises that compose them, 
since they facilitate the transmission of knowledge 
from one company to another. The same authors 

review the existing literature on Knowledge Man-
agement and conclude that the practices in this 
field vary from one enterprise to another. This, 
they conclude, facilitates the flows of knowledge 
and at the same time permits innovation, provid-
ing that these collaborative networks are created 
and managed correctly.

Another analysis of inter-organizational 
Knowledge Management was carried out by 
Levy et al. (2003) where they introduced the term 
“co-opetition” to show that both co-operation and 
competition could take place at the same time, 
as for example in the case of SMES grouped in 
clusters. This term includes the transfer of knowl-
edge that could be vital to achieve a competitive 
advantage for the SMES, by means of using the 
knowledge gained by co-operation to compete in 
the market. Levy et al. create a work context based 
on the theory of games to analyze the transfer of 
knowledge between organizations through “co-
opetition”. This study centers on the SMES, since 
they consider that these kind of enterprises are 
good knowledge generators but cannot or do not 
know how to properly utilize it.  

In another study, Grant (2001) indicates that 
the key to efficiency in the integration of indi-
vidual knowledge into the production of goods 
and services lies in creating mechanisms that 
avoid learning costs. He suggests that if each 
individual has to learn what all the others know, 
the benefit of specialization is lost. In the case 
of strategic links between enterprises, he states 
that in many cases the interest is in gaining ac-
cess to the knowledge of the other partners rather 
than in acquiring new knowledge. Such access 
permits a better utilization of resources based on 
knowledge, which is advantageous for the busi-
ness when there is uncertainty as to technological 
change, for example.

Grant (2001) also indicates that there are oc-
casions when better integration and diffusion of 
knowledge are achieved by collaborating with 
another enterprise rather than by internal col-
laboration (as in the case of the supply chain of 
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Toyota, or in the SME networks of the north of 
Italy, for example). This is due to the fact that be-
tween different enterprises informal relationships 
are usually created, based on common interests 
and the will to share experiences, which is much 
more effective than the more formal processes of 
the enterprise when knowledge is integrated and 
transferred.    

Apostolou et al. (2003) talk about creating 
networks of knowledge in the field of the Extended 
Enterprise, indicating that both innovation and 
competitive advantage increase through the cre-
ation and exploitation of knowledge chains.

Besides research already mentioned, Knowl-
edge Management papers at an inter-organiza-
tional level, that focus on certain sectors, can be 
found; in the construction sector, Bresnen and 
Marshall (2000), Cushman (2001) or Egbu and 
Botterill (2001) can be mentioned; Apostolou 
et al. (1999) analyze the development and use 
of cooperation tools, based on the Internet, to 
facilitate the transmission of knowledge through 
distinct organizations that form part of the wood 
and furniture sector.

Lastly, some authors that propose models for 
Knowledge Management at an inter-organiza-
tional level can be found, such as Nonaka et al. 
(2000) or Ciborra and Andreu (2001). These au-
thors start from intra-organizational Knowledge 
Management models to later study their applica-
bility outside their own organization.

environmental f actors

In the previous section, the importance in the 
literature of the environment and of the orga-
nizational context for knowledge creation and 
transmission at an inter-organizational level has 
been analyzed. In short, the importance of creating 
new organizational forms, by means of which this 
process is facilitated, has been mentioned.

In order for this configuration to take place, 
the existence of an environment which guarantees 
a series of factors that allows for this configura-

tion and Knowledge Management among the 
participant companies becomes necessary. This 
environment should constitute a true business 
ecosystem that guarantees the following points 
(Camarinha-Matos, 2002); Trust building, Com-
mon interoperability, ontology and distributed 
collaboration infrastructures, Agreed business 
practices, Sense of community and Sense of 
stability.

This is especially important in the case of 
SMES since, because of their characteristics 
(lack of resources, lack of defined managerial 
strategies), they have difficulties in thinking about 
innovation and Knowledge Management.

In this particular case, the fact that the compa-
nies are located in a certain territory can favour 
greater product specialization, greater flexibility 
and a considerable increase in competitiveness. 
The grouping in function of a group of abilities, 
knowledge, technologies or markets, can be a 
catalyst that impels the innovative process in 
companies. In this case, the existing implicit 
knowledge in a territory plays a vital role, by 
means of the establishment of mechanisms of 
collaboration and participation, formal or infor-
mal, of the different public and private agents of 
the territory. 

Theories on endogenous growth point to 
knowledge generation and technological inno-
vation as the true drivers of local (or regional) 
strategic change. These factors, as opposed to the 
simple accumulation of capitals, conclude in the 
innovation of products and processes.

Various authors have made similar proposi-
tions from different fields: Sabel (1992); Porter 
(1994); Sweeney (1987), Pyke and Sengenberger 
(1990), Benko and Lipietz (1994), Becattini 
(1990), Bagnasco, (1977), Brusco (1982), Cag-
mani (1992).

Therefore, the competitive advantage of the 
economies and firms seems to reside mainly in 
their innovation capacity. This corresponds to 
“know-how” which is, in fact, one of the aspects 
of the tacit knowledge. It should be considered 
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also that both knowledge dimensions could be 
effective only if they are supplemented with other 
factors linked with economic development: physi-
cal, social, and organizational assets.

If we keep in mind, as Scott (1989) points 
out that “the quality of life of the inhabitants of 
a territory come, ultimately, from the competi-
tiveness of the firms located there, that is to say, 
of the capacity of those to produce and sell their 
products and services to the world, with positive 
economic results in a sustained way”, it seems that 
the measures implemented to develop Knowledge 
Management and generation of the firms located 
in a territory and concentrated around a cluster 
would contribute to the improvement of the qual-
ity of life of the citizens.

In the European case, the preponderance of 
SMES in the economy represents a barrier to 
the transition from the traditional economies to 
those based on knowledge. In this sense, it should 
not be forgotten that the limited resources of the 
SMES do not favour their managers or owners 
in dealing with the processes of strategic change, 
absolutely necessary in the current scenarios of 
the new global economy. 

This circumstance is also reflected in the 
management patterns followed by most SMES 
that tend to deal with more short-term problems 
rather than focus on strategies in the short and 
medium term. Thus it could be said that SMES 
tend to adopt a reactive more than a proactive 
attitude to changes in the environment.

In relation to technological change, the EIMS 
study (European Commission, 1996) points out 
that the traditional SME tends to deal with it as 
a contingency, something that appears suddenly 
and needs to be negotiated if it cannot be avoided, 
more than as an opportunity (Dankbaar, 1998). 
Today, after a technologically stable era, many of 
these companies face radical and rapid changes 
in their productive processes: digitalization, new 
systems of the production, etc. A more critical 
fact is the rejection of the managers of SMES 
(and especially those in the South) to face the 

problems of technology in a proactive way. This 
fact has to be kept in mind by the Public agen-
cies of Innovation when promoting Programs of 
technology transfer to the SMES.

Equally, SMES tend to value more the infor-
mation coming from its own environment as the 
already mentioned EIMS study points out. Also it 
should be taken into account that not only techni-
cal information and knowledge can be a barrier 
to innovation. Again the EIMS studies point out 
that commercial technological information is a 
demand in the innovative process of the SME.

In parallel, these problems are more acute in 
certain territories (the intermediate regions) at a 
distance from the centres of information (mainly 
located in urban areas) or where the IT culture 
has not yet been extended.

The clustering strategy consists in the moni-
toring of the main economic agents of a territory 
with the purpose of facilitating them information 
about their optimum success alternatives. 

These policies are harvesting excellent results 
in some of the most dynamic regions in the world, 
with an industrial district profile, when it has 
been applied to networks of SMES: the Emilia 
Romagna in Italy, Scotland in UK, Arizona, 
the Silicon Valley, highway 128 in Boston, New 
Zealand, Catalonia and the Basque regions in 
Spain, Finland, etc.

The firms of these advanced clusters adopt 
coordinated strategic change decisions starting 
from the mutual knowledge of their possibilities. 
And, in function of them, carry out managerial 
cooperation activities when designing projects 
and carrying out developments, which due to 
their span could reach at individual level with 
difficulty, being SMES.

For the above reasons, the development of 
specific tools is required to systematize the for-
mulation of clustering strategies and to find the 
know-how which will empower the local systems 
of innovation and, with them, the decisive factors 
of the territorial competitiveness.



 ���

Knowledge Management in SMEs Clusters

The recovery of the marshallian theory on 
industrial districts by Becattini (1987; 1989), starts 
from the parallelism of the polarized localization 
of SMES, registered in Italy in the decades of 
the 70s and the 80s, and the industrial reality of 
the textile and metallurgists industrial districts 
existing in Great Britain in the XIX century. The 
direction that seems to take the technological 
change of the last half a decade, in the measure 
that facilitates the delocalization of the produc-
tion and the quick transport of goods, seems to 
renovate the initial conditions foreseen by Alfred 
Marshall (1919) for sustaining industrial districts, 
facilitating the proliferation of small specialized 
companies that work jointly in well defined ar-
eas and with certain outputs in a market open to 
international competition.

The cluster approach derives from the model 
of Porter (1990), which tries to explain why 
some nations attain sustained higher levels of 
productivity. Here the relevant questions appear 
to be: a) which environmental factors at national 
or regional level propitiate the development of 
competitive industries at international level?; and 
(b) Which are the governing bodies best suited to 
activate these factors? Porter recurs here to his 
known diamond model.

The strategic school has brought an alter-
nate view on the cluster structure view (Porter, 
1990). According to this school of thought, firm 
performance will be dependent on its favourable 
position within the structural competitive forces 
(bargaining power, rivalry, barriers to entry, etc.). 
A second strategic school of thought (Dyer and 
Singh, 1998) has recurred to the resource-based 
view of the firm (Barney, 1991; Rumelt, 1984, 
Wernerfelt, 1984) to propose that firm competitive 
advantage may draw from inter organizational 
relationships: interfirm relation- specific assets, 
knowledge sharing routines, complementary 
resources and capabilities and effective gover-
nance. This theory links the cluster approach with 
technology absorption capacity and Knowledge 
Management. A third school of thought devel-

ops these concepts by adding certain elements: 
building the knowledge repository, the interfirm 
relationships such as firm leadership, and the 
global cluster connections.

KNOwle Dge mANAgeme Nt IN 
smes  Netw Or Ks

Existing Knowledge Management models will be 
applicable to SMES provided that the companies 
involved fulfil certain conditions. These condi-
tions can be summed up in one; companies must 
establish relationships in such a way that a dynamic 
network is established in which learning barriers 
are eliminated so that knowledge can flow freely 
from one to another.

Another point to be considered is if the envi-
ronment in which the companies operate will have 
a big influence on their Knowledge Management 
system. If there is to be a positive interaction 
between different companies and a knowledge 
interchange and creation process is to be produced, 
a series of requisites must be fulfilled that include 
similarity of systems of management, culture, 
language, objectives, etc. that do not always occur 
between two companies in a relationship.

That is to say, all the components of each 
value chain must give their total commitment 
to creating a climate of cooperation and mutual 
trust. This is only possible with a durable and 
stable collaboration in which both partners are 
equals, so that links are developed and knowledge 
is exchanged in what is known as knowledge net-
works. This approach is very close to the concept 
of the “industrial atmosphere” of the Marshallian 
industrial districts.

It could be described the qualities that 
companies must have to be successful in the 
knowledge-based economy. These qualities are 
of special importance in the case of the SMES 
since, if they do not occur it will be impossible to 
generate, acquire, transfer and combine knowl-
edge among them in such a way as to produce 
satisfied customers.



��� 

Knowledge Management in SMEs Clusters

These general requisites are based on the need 
for an organizational structure in the SMES, 
encouraging cooperation between businesses in 
networks and clusters, the latter being especially 
important for localities and regions. The key to 
gaining competitive advantages in the knowledge-
based economy lies in the capacity of companies 
and other organizations to acquire and absorb 
knowledge and exploit it to develop new products 
and processes and to learn from the best practices. 
It is therefore important, among other factors, 
to strengthen links with other companies and 
organizations by establishing inter-organizational 
networks.

Unquestionably, in the end, the directors of 
the SMES will have to realise that they will be 
able to generate more value for their companies 
within a network than in going it alone. Therefore 
a change of mentality is necessary and a new 
business culture must be created in which the 
exchange of knowledge is facilitated in such a 
way that the tacit knowledge possessed by their 
employees can be shared and utilised by the entire 
organization.

Within the necessary organizational changes 
in the SMES there are two important possibilities 
for cooperation, which are not mutually exclusive 
and could even be regarded as complementary; 
cooperation within a geographic region (clusters) 
and cooperation among businesses (networks).

c ooperation in a g eographic r egion

The world we live in has become a global economy 
in which the use of ICT and advanced logistics 
enables relations to be established between busi-
nesses in any part of the world. Nevertheless, in 
order to establish successful inter-organizational 
relations or alliances it is important to be able 
to count on the so-called business ecosystems 
(Camarinha-Matos, 2002), i.e. on environments 
favourable to networks of businesses that use 
similar strategies and practices, where there exists 
mutual trust among the companies involved, as 

well as an atmosphere of community and stability. 
Such favourable ecosystems or environments can 
be found for instance in the form of networks of 
specialised companies, concentrated in certain 
localities in a large number of advanced coun-
tries (Italy, Spain, etc.) in the form of clusters or 
industrial districts.

The fact that businesses can be concentrated 
geographically in the form of clusters is a key 
factor for the SMES in their evolution towards the 
knowledge-based economy. Some companies are 
finding out that they can get more benefit from their 
organizational knowledge, even increasing their 
competences, within an interactive cluster that 
possesses informal inter-business links favourable 
to the creation and transfer of knowledge.

The study of clusters is not new, but goes 
back to the Marshallian concept of industrial 
districts. When transport costs were still high 
and raw materials were the most expensive cost 
item, businesses tended to gather around zones 
with abundant natural resources or around big 
cities. Nowadays, firms tend to stay close to one 
another, in search of a reserve of trained workers 
and specific local infrastructures.

Porter (1998) asserts that clusters can be an 
important source of a sustainable competitive 
advantage. The firms that compose the cluster 
can obtain economies of proximity, for example, 
and even obtain economies of scale through the 
specialization of the individual companies, joint 
purchase of raw materials, etc. On this aspect, as 
regards the range of knowledge, the proximity of 
institutes, universities, etc., these are proving to 
be more important factors than the mere fact of 
being in a geographical cluster.

Another important factor in clusters is the 
fact that, although it may sound paradoxical, the 
grouping of businesses is of great importance, in 
spite of the advances in the ICT, since the correct 
assimilation of tacit knowledge and innovation 
needs an environment of cooperation and mutual 
trust among people, who are more easily reachable 
in such circumstances. Regarding this aspect, the 
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ICT have not yet been able to achieve better results 
in the exchange of knowledge (not information) 
than interpersonal relations.

Interorganizational Networks as 
source of Knowledge and Innovation

Innovation varies significantly among firms 
(Cohen and Levinthal, 1990; Dosi, 1988) and 
it is probably the best indicator of the creation 
of value (Hitt et al., 1996). Innovation refers to 
the conversion of knowledge into new products, 
services or processes to be introduced on the 
market (or the introduction of significant changes 
into existing ones).

More specifically, innovation and firms’ capac-
ity to innovate can be associated with the capacity 
to combine and exchange knowledge resources 
(Kanter, 1988; Kogut and Zander, 1992). Resourc-
es in networks include information, products and 
personnel, as well as support for these resources. 
Moran and Ghoshal (1996) have argued that new 
sources of value are generated by means of new 
exploitations of resources, and more particularly 
through new ways of exchanging and combin-
ing resources. Either way, since the pieces of 
knowledge to be combined may reside in different 
parties, the exchange of information becomes a 
requisite for combination and thus for knowledge 
creation (Cabrera and Cabrera, 2002)

Undoubtedly, knowledge and innovation come 
both from internal and external sources, yet in the 
recent strategy and innovation literature a great 
deal of emphasis has been placed on determi-
nants that are external to the firm. These factors 
refer to the positive externalities firms receive 
in terms of knowledge from the environment in 
which they operate (Van Waarden, 2001). More 
specifically, interorganizational relationships 
create opportunities for knowledge acquisition 
and exploitation (Dyer and Singh, 1998; Lane 
and Lubatkin, 1998).

As the embeddedness perspective argued, ac-
cess to external innovation sources is associated 

with the characteristics of the interactions of the 
firm with other actors in the social networks. 

t erritorial Interorganizational 
Networks

Proximity can be expected to shape social net-
works by producing a dense structure and strong 
ties. Therefore, firms benefit from efficiency by 
exploiting existing opportunities through sharing 
high quality information and tacit knowledge 
as well as through cooperative exchange. If 
geographical dispersion prevents or hinders the 
generation of routines and redundancies of the 
interactions, face-to-face interactions between 
actors induce the frequency and redundancy of the 
ties (McEvily and Zaheer, 1999). In short, prox-
imity provides frequent, repeated, non-marked, 
informal contacts, all of which facilitate strong 
ties and the density of the network of ties.

However, one of the primary concerns for re-
searchers is how to generate the growth of cluster 
development within the context of dynamic in-
novation systems. Lock-in is part of the positive 
as well as the negative story of clusters because 
it is the capability to innovate within exclusive 
networks that provides the key that locks in learn-
ing capacity. Grabher (1993) referred to the risk of 
lock-in and group-thinking, particularly when the 
cluster has to cope with external changes. Only 
when that learning has been superseded and new 
knowledge is not absorbed does lock-in become 
a problem (Cooke, 2002).

As we understand it, cluster membership 
produces far more than a proximity effect for 
firms. Cluster firms enjoy a number of relations 
which are unavailable to external firms. In terms 
of structural holes, we know about the existence 
of local institutions within the cluster that act as 
intermediary agents by providing contacts with 
external, otherwise unconnected, “actors” belong-
ing to very different circles.

In the context of territorial networks we 
suggest that, rather than creating this portfolio 
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of ties internally, firms can use external parties 
(but which are still within the cluster network) to 
connect themselves to disperse and weakly tied 
networks. Among possible third parties, we focus 
on local institutions.

We can conceptualize that as bridging social 
capital. Individual and organizations with geo-
graphical proximity forms groups that determine 
attitudes, beliefs, identities and values. At the same 
time to form part of a group determine access to 
resources, opportunities and power. It may have 
a high social capital within the group (bonding 
social capital) which helps members, but they 
may be excluded from other groups (they lack 
bridging social capital). It can be distinguished 
two types of social networks, bonding social 
capital as reinforcement of homogenous groups 
whereas bridging social capital as bonds of con-
nectedness that are formed across diverse social 
groups (Putnam’s, 2000).

In conclusion firms must participate in 
multilevel networks in order to be provided by 
knowledge and information required for innova-
tion process. In the following section we analyze 
different interorganizational networks.

t he mOst ImpOrt ANt 
typ Ol Og Ies Of 
INter Org ANIzAt IONAl  
rel At IONsh Ips

In recent years many studies have been on the 
subject of interorganizational cooperation. In this 
chapter we will follow the classification proposed 
by Trienekens and Beulens (2001) in which they 
distinguish vertical relationships in the Value 
Chain and the Supply Chain, from horizontal 
relationships in the business background includ-
ing the theory of networks of businesses engaged 
in the same industry.  

As has been mentioned in the introduction, the 
SMES will have to make changes in the form of 
their organizations and of doing business in order 

to evolve and adapt themselves to a knowledge-
based economy. These changes will have to include 
the creation of interorganizational cooperation. 
The most usual type of cooperation will be an 
association with its own suppliers and clients or 
cooperation with other companies in the same 
sector or geographical region.

Bearing this in mind, in the following sections 
we will concentrate on two specific typologies 
of interorganizational relationships proposed by 
Trienekens and Beulens (2001), which respond 
to the needs of the SMES. A detailed analysis 
will be carried out of the Supply Chain and of 
Networks following the system proposed by Laz-
zarini et al. (2001). 

The latter authors point out that these two types 
of analysis have been traditionally considered 
in the literature as two distinct approaches to 
interorganizational cooperation. In one the sup-
ply chain is usually defined as a set of organized 
sequential vertical transactions in the different 
stages of the creation of value. This involves flows 
of information, materials and resources among 
the member companies in the different stages of 
production. In the other, the network analysis is 
usually directed towards horizontal relationships 
among companies and other organizations active 
in the economy, belonging to a specific industry 
or sector, although it can also refer to vertical 
relationships.

Although both approaches underline the 
importance of the interdependence of compa-
nies and the way in which interorganizational 
relationships can bring competitive advantages, 
they have still not been integrated. Lazzarini et 
al.(2001) came near to it when they proposed the 
concept of a netchain, which will be explained 
in detail later. This chapter will also try to unify 
these two theoretical approaches to interorgani-
zational cooperation.

In the following section we will take a more 
detailed look at these two approaches in the par-
ticular case of the SMES.
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Analysis of the supply c hain

In this section we will summarize the charac-
teristics and tendencies of the first of these ap-
proaches.

The Supply Chain is an approach to interor-
ganizational relationships based on the succes-
sive stages of the creation of value in a vertical 
structure of business companies. Lazzarini et al. 
(2001) identify three principal sources of value 
in this type of organization: 

• Optimization of production and op-
erations: The concept of Supply Chain 
Management (SCM) originated in logistics 
although it was later amplified to include 
interorganizational relationships inside 
and among companies. SCM includes the 
coordination and control of the flows of 
information, finance and materials among 
the members of the chain (Simchi-Levi et al. 
2000). The SCM models aim to achieve the 
optimization of production and operations 
as the key source of value for the chain as 
a whole.

• Reduction of transaction costs: If efficient 
relations are established in the Supply Chain 
the costs of the transactions carried out 
between members can be reduced.

• Acquisition of value within the chain: The 
constituent companies of the SC can acquire 
value from innovations in other parts of the 
chain.

The Supply Chain can be defined as “The net-
work of organizations that are involved, through 
upstream and downstream linkages, in the differ-
ent processes and activities that produce value in 
the form of products and services in the eyes of 
the ultimate consumer” (Christopher, 1992).

It will be observed that this definition changes 
the traditional concept of client-supplier based on 
a simple commercial operation to the concept of 
the client-supplier chain belonging to Total Qual-

ity. To be exact, we can speak of a chain where 
every enterprise is the client of the preceding 
link and supplier to the next, and where each 
time a enterprise acts as supplier it must satisfy 
the requirements demanded by the client, who 
will have given the supplier a clear description 
of his needs.

In this context, the Supply Chain Manage-
ment (SCM) is none other than the management 
system that controls this supply chain; which can-
not be the traditional authoritarian system but must 
be founded on the involvement and commitment of 
all the members of the chain in a common project, 
which is the satisfaction of the final consumer. 
The objective must be to seek the common good 
of all members of the chain, so that the profits are 
distributed among all its members, as against the 
traditional model in which each member seeks to 
make a profit for himself alone.

With regard to its principal characteristics, it 
must be remembered that the correct SCM must 
ensure that all operations are carried out as ef-
ficiently and effectively as possible, increasing 
quality and customer satisfaction at the lowest 
possible price. Therefore, the correct SCM is that 
which unites and maintains the ties among all the 
processes and parts of the chain.

All the activities involved in the production 
of any goods or services and their distribution to 
final consumers should be combined in a continu-
ous process. The SC is not a chain of separate 
businesses, but is rather a network of multiple 
relationships. Management of the supply chain of-
fers the opportunity to capture the synergy inside 
and among companies and implies a new form of 
managing businesses and also relationships with 
the other members of the chain (Lambert et al. 
1998). In this way, quality, efficiency and efficacy 
are improved. Thus, a network must be formed to 
transmit information and knowledge among the 
members of the chain. 

Among the tendencies detected the most 
important is the change in the conception of the 
Supply Chain itself. The traditional SC began with 



��� 

Knowledge Management in SMEs Clusters

production and ended with sales to consumers. In 
this process, the consumer had very little say: the 
whole operation was concentrated on the products 
that flowed through the different stages and logistic 
channels, and the manufacturers were the ones 
who controlled characteristics and volumes. The 
big mistake in this approach was in the lack of 
flexibility in the offer of products that really met 
the consumers’ needs and expectations. 

Nowadays, the client or consumer is becoming 
the principal element in the Chain, and we now 
talk of the Demand Chain (DC), which consists 
in a circular process flowing from the mind of the 
consumer to the market. This means that busi-
nesses have to think again about their role in the 
SC, taking on new functions and responsibilities 
and accepting the global concept of the DC. In a 
DC products may be developed at any point and 
by any of the participants in the SC, thus all the 
members must have a very good idea both of the 
consumer and the demand. In this context, the ef-
ficient interchange of information and knowledge 
becomes indispensable.

For this, the development of new organizational 
structures is necessary as a consequence of the 
design and integration of a strategic project in the 
SC. These new strategic structures will have to 
serve as a base for the operation of new functions, 
competences and reconfigurations with clients; in 
effect, to mobilise the personnel of the enterprise 
around the strategic structure of the Network.

The real situation that we find is that, in many 
cases, the different firms that participate in a 
supply chain do not have more contact with each 
other than is strictly necessary for the operation 
of the chain, such as communicating termination 
dates, problems, etc., so that there is never any 
real coordination or interchange of information 
and knowledge.

There must be an organizational structure that 
eliminates the barriers to the creation, transference 
and diffusion of knowledge, while at the same 
time satisfying the above mentioned requirements, 

especially that of actively including the client in 
the Supply Chain (Demand Chain). 

This means the aim of the Supply Chain must be 
to regard itself as one single organization in which 
economies of scale and responses to competitive 
strategies can be obtained. This would involve a 
high degree of cooperation and integration among 
the member companies.

When the various objectives of the chain have 
been defined as regards satisfying clients’ needs, 
the utilization of resources and the low cost of op-
timization, the facilitation of operational activities 
related to production, distribution and delivery 
can then become the principal objective of the 
integration of the supply chain. The key factor 
will be to create more value than the competition 
by utilising the competitive advantages offered 
by each of the members in the chain.

One of the initial responses to the need to 
restructure the companies can be found in Net-
work Organizations. Each member of the network 
carries out certain functions and it is necessary 
that somebody coordinates and integrates these 
operations. Normally, the dominant enterprise 
is the one that acts as coordinator of the value 
creating process.

In the following section, we will go into a 
detailed study of the structural models of network 
organizations.   

Network Analysis

In the Introduction has been mentioned the need 
for the creation of cooperation among SMES in 
order to face the challenges of the knowledge-
based economy. With regard to this cooperation 
we have just seen the type that occurs between 
one enterprise and others in its supply chain and 
detected the need for this chain to be configured 
as an organization in the form of a network. 

In this section we will examine a second ap-
proach to possible interorganizational relation-
ships among the SMES; this is the network or 
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virtual organization and can be structured either 
vertically or horizontally. This approach must 
be understood as totally complementary to the 
preceding.

Network analysis is an approach to the analy-
sis of cooperation among companies, which has 
increased greatly in recent years, especially in 
the form of virtual organizations, which we will 
now examine. 

The analysis of this type of organization gives 
three principal sources of value (Lazzarini et al., 
2001). 

• Social structure: The theoretical approaches 
to network analysis agree on the importance 
of the social structure (interpersonal rela-
tionships and the individual positions of the 
members of the network) on behaviour and 
results, both individually and collectively.

• Learning: There are two principal types 
of learning, with different consequences 
from the point of view of creation of value. 
If independent agents or groups develop 
“local” knowledge and each one specialises 
in a certain field of knowledge, this results 
in a diversity of knowledge beneficial for 
the creation of value and opportunities for 
innovation. On the other hand, if the efforts 
are directed towards developing joint spe-
cific knowledge “collective” specialization 
occurs, which can even be harmful in the 
medium and long term.

• Generation of external economies in the 
network: This source of creation of value 
happens if the benefits of adopting a new 
technology or working relationship increase 
in proportion to the number of participants. 
In this case benefits are produced for the 
companies in the network as a result of the 
total increase in value.

Next we will deal with the concept of network 
or virtual organizations as well as with their prin-
cipal types and most important characteristics.

Virtual Organizations

The application of the term “virtual” to the new 
forms of organization sometimes mixes different 
viewpoints. Thus, Hammer and Champy (1993) 
speak of virtual teams, Davidow and Malone 
(1992) of a virtual corporation, Benjamin and 
Wigand (1995) of a virtual chain, and Upton and 
McAfee of a virtual factory, among others. 

The term “virtual organization” was first sug-
gested by Davidow and Malone in 1992, referring 
to market-oriented organizations, i.e. those able 
to respond immediately to clients’ needs. It is 
structured as a group of value chains with rela-
tionships among suppliers, clients, competitors, 
other organizations and the enterprise itself.

In 1993, the magazines Fortune, Business 
Week and The Economist wrote articles, the first 
on February 8, including the term “Modular Cor-
poration”, the second, on the same date, referring 
to “Virtual Corporation” and the third, two days 
previously, had remarked that the global enterprise 
had died and that the new model of enterprise had 
to concentrate fundamentally on a) a few basic 
or nuclear activities, a concept that had already 
been proposed by Prahalad and Hamel (1990), 
these activities consist of the fundamental busi-
ness of the enterprise and are also called the Core 
Business and b) the search for networks through 
agreements or partnerships to carry out the rest 
of the activities that complete the value chain of 
the enterprise.

Virtual organizations appear as a response to 
changes in the working background (specializa-
tion, adaptability, opportunity, optimization of 
cost structures, etc.), i.e. in the areas where compa-
nies must concentrate in order to offer a satisfac-
tory response to the needs of their clients. 
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t yp Ol Og Ies Of the mOst 
sUIt Able Netw Or K 
Org ANIzAt IONs f Or the 
sIt UAt ION Of the smes

Now that the concept of the virtual network 
organization has been briefly introduced with 
its various approaches, we will give a more de-
tailed examination the typologies of the principal 
networks in the literature on interorganizational 
associations best suited to the situation of the 
SMES, the Extended Enterprise and the Virtual 
Enterprise.

The SMES normally form two types of basic 
interorganizational relationship; vertically, with 
suppliers and clients, i.e. with members of their 
supply chain, and horizontally, with other com-
panies in the same area.

The typology of the Extended Enterprise 
covers the first case, since it is an “extension” or 
evolution of Supply Chain Management with a 
central or “dominant” enterprise.

The concept of the Virtual Enterprise goes 
further and can include both vertical and hori-
zontal relationships in a climate of mutual trust 
without “dominant” companies. This is the case 
which most interests us for the subject of this 
chapter and the one to which we will therefore 
give most attention.

t he extended enterprise

The term “Extended Enterprise” is frequently 
used to describe a high degree of interdepen-
dence among organizations that participate in the 
same business (Browne and Zhang, 1999). It is 
an extension of Supply Chain Management. As 
we concluded in the section on this philosophy 
of management, to be precise, it tends to direct 
the supply chain towards network structures in 
the form dealt with in this section. 

The most important characteristics of the 
Extended Enterprise (EC) are as follows:

• The existence of a dominant enterprise, 
which extends its influence to the other 
members of the supply chain:

• The establishment of alliances or coopera-
tion with other members of the SC; this co-
operation is based on mutual agreement and 
long-term commitment to share resources, 
rewards and risks. The ultimate objective is 
to work together to achieve greater added 
value than each would achieve by working 
alone. Each of the participants therefore has 
the opportunity to work and specialize in 
the fields in which it works best. This type 
of association is usually established with 
key suppliers or with intermediaries.

• Management philosophy. Although in 
the US alliances are established between 
members, the fact that there is a dominant 
enterprise normally means that this enter-
prise unilaterally imposes its management 
philosophy. This means there is strong in-
tegration in operational and tactical terms 
but weak in terms of strategy integration.

• Increase in value added to final product/
service. The product is oriented towards 
the final consumer (Demand Chain) with 
the aim of delivering a product or service 
with the maximum possible added value by 
means of achieving competitive advantages 
through the configuration of the Extended 
Enterprise.

• Combined capital of participating compa-
nies. In the US the capital (human, opera-
tional, technological, etc.) of the members of 
the SC is combined, although only partially. 
This is because the dominant enterprise 
forcibly extends its capital to include that 
of the other partners, over which it achieves 
control.
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Virtual enterprise

Here we will examine another concept of network 
organization, the Virtual Enterprise. This model is 
more advanced than that dealt with in the previous 
section, and is more appropriate for the aims of 
this chapter since it does not necessarily include 
a dominant enterprise but involves relationships 
based on mutual trust and the creation of value 
for the network as a whole.

The Virtual Enterprise can be considered as a 
particular evolution of network organizations in 
which the participants attempt to establish a form 
of management and organization more “demo-
cratic or federal” with regard to the management 
of the flows of information, goods, decisions and 
control. 

Nowadays, production processes are no longer 
carried out by one enterprise; we normally find 
that various companies cooperate in a network 
where each member is a node that adds value to 
the product. According to Martinez et al. (2001) 
the principal objective of the Virtual Enterprise is 
to allow a group of companies to rapidly develop 
a common work environment and to manage the 
resources of each one of them so as to achieve a 
series of common objectives.

The model of the Virtual Enterprise was de-
veloped from the simplest organizational forms, 
such as those mentioned in the previous section. 
The Virtual Enterprise is given support by evolu-
tion in the TIC, the evolution of the global market 
and new concepts in strategic alliances among 
companies.

Since modern markets demand ever faster 
response times and more flexibility with regard 
to clients’ needs there is a growing necessity for 
new and more flexible forms of cooperation in 
network organizations. In this context, the Vir-
tual Enterprise appears as a structural response 
based on flexibility, adaptability, opportunity and 
optimization of cost structures, in such a way that 
the resulting group can respond efficiently and 
profitably to clients’ needs.

All the definitions of the VC agree that it is a 
network of cooperating companies all of which 
act as nodes and contribute what they can do 
better than the others (Core Business). From 
the clients’ point of view they all belong to the 
same enterprise. The result is the optimum cost 
structure. Each time there is a market opportunity 
the VC is configured. Thanks to open system 
structures and the use of TIC, communications 
are quickly established and the configuration is 
created in real time.

This need for rapid configuration means that 
information and knowledge flow horizontally 
through the network nodes. All potential par-
ticipants in the VC must have free access to the 
background information so as to be able to take 
decisions and form knowledge networks.    

Nee D Of A New 
Org ANIzAt IONAl  str Uct Ure

All the above mentioned conditions can be ulti-
mately united in only one; SMES must establish 
relations among each other in such a way that a 
dynamic network is created, in which learning 
barriers are eliminated, so that knowledge can 
flow freely throughout the network. 

In order to do this, it is important, among other 
factors, to strengthen ties, through the establish-
ment of inter-organizational networks. The need 
for this collaboration is due to two main factors; 
one is the fact that mechanisms must be estab-
lished to ensure that the tacit knowledge held by 
the members of the enterprises is suitably used 
and developed; the other is the fact that competi-
tion is changing and SMES must learn to work 
together in order to obtain economies of scale and 
to be able to use new technologies. SMES must 
change their mentality and create a new business 
culture in which the exchange of knowledge is 
encouraged, so that the tacit knowledge possessed 
by their employees can be shared and utilized by 
the whole supply chain.
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Total implication from all of the agents is 
necessary, creating a climate of collaboration 
and mutual confidence. This is only possible by 
means of more stable and durable relationships, 
where equal relations are established. A dynamic 
network may be created by developing links. So, 
an organizational structure that eliminates barri-
ers is necessary to the creation, transference and 
diffusion of knowledge. In this context, concepts 
related with the Virtual Enterprise (VE) will help 
us to define the needed organizational model.

The Virtual Enterprise model has been con-
sidered as one of the most advantageous methods 
for SMES, due to the short-term nature of the 
alliances that arise (alliances created for each 
particular project). 

The current definitions in the literature 
consider VE as networks of collaborating com-
panies. Each company is a node which makes a 
contribution about what it knows best (its Core 
Competence) to the network. Every time that a 
market opportunity arises, the VE is configured. 
Each member of the network will establish good 
communication with the others and with the en-
vironment outside the network. It is crucial for 
cooperation to understand the activities of others, 
which will provide a context for the node’s own 
activity. The most important aspect of a VE is 
the mutual trust among its members. 

The need for flexibility and a fast-changing 
organization implies that information has to flow 
through the network’s nodes. All members in the 
VE should have access to the information to be 
able to take the right decisions. This reinforces 
the idea of collaboration; neither leaders nor fol-
lowers exist. 

The most representative nodes in a project 
would be the following:

• Initiator node: The initiator is the node 
which is responsible for starting the con-
figuration of the network.

• Operational nodes: Each of these nodes will 
provide a complementary core competence 
to the Virtual Enterprise.

• Integrator node or Project Manager Node: 
This node will coordinate, unify and manage 
the operational nodes. It will be made up of 
different members of all the other nodes. It 
will act as an interface with the rest of the 
nodes.

These nodes will organize themselves to create 
a flexible and dynamic structure that will allow 
the network to exchange and share knowledge. 
Figure 1 represents the required configuration.

The Integrator or Project Manager Node 
will be carried out by the Project Manager and 
a person in each node included in the network. 
The leadership of the project will be exercised by 
different nodes, depending on the phase of the 
project. The aim is to obtain a balance of power 
among the nodes.

Each person of the Project Manager Node 
will be part of a change team of his own node. 
The change team should be formed by people of 
different hierarchic levels and disciplines. They 
will work as facilitators, allowing the horizontal 
and vertical knowledge transmission.

The advantage of this configuration is that, for 
each new project, a different network will be cre-
ated, on the basis of the nodes’ characteristics.

Figure 1. Principal nodes of the VE
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pr OpOsAl  Of A DyNAmIc 
KNOwle Dge Netw Or K 

To explain the process of creation and transmission 
of knowledge in SMES networks, a mechanical 
analogy is proposed; each node of the VE can 
be seen as a cog that rotates at a given speed. 
This speed represents the level of organizational 
knowledge that this node possesses at a particular 
moment. If the Virtual Enterprise is represented, 
we would have the following (Figure 2).

All the nodes have been represented with 
the same size, which means that they all have 
to turn at the same speed for the right system 
performance. The fundamental requirements of 
a dynamic network are that its members have all 
the same importance and they all have access to 
the knowledge network. The Project Manager 
Node will be the system’s motive cog, because in 
this node the interaction among all of the agents 
occurs, and so creation, transmission and utiliza-
tion of knowledge.

Figure 2. Representation of the VE

If new knowledge is created in the project’s 
framework, the knowledge level of the network 
will vary, which will be represented in the me-
chanical analogy as acceleration. 

Nevertheless, it does not necessarily imply that 
the dynamic network reaches a new equilibrium 
point, corresponding to the new velocity. In fact, 
acceleration can be temporary, returning the net-
work to the initial velocity if each member of the 
Project Manager Node is not able to transfer that 
knowledge to its respective node (Project-to-Busi-
ness -P2B- transfer) when the project finishes. 

The change team will become, once the project 
has finished, the motive cog. They will be the 
facilitators of a new equilibrium point of the cog, 
if they are able to turn that new tacit or explicit 
knowledge into organizational knowledge. These 
teams should be working continuously so as to get 
into learning dynamics. At the same time, it has to 
be able to convert the new knowledge generated 
into organizational knowledge.
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cON cl UsION

In this chapter, the knowledge generation process 
in SMES has been analyzed. A new organizational 
form based on the Virtual Enterprise has been 
suggested in order to make the creation, transfer 
and sharing of knowledge possible in this case, and 
a knowledge network model has been proposed, 
represented within a mechanical analogy, in order 
to better understand the knowledge creation and 
transfer process.

We have looked first at the chief conditions 
and requisites for achieving real Knowledge 
Management in this special case of SMES. We 
have arrived at the conclusion that collaboration 
must be established between chain members, in the 
form of inter-organizational networks, to encour-
age the exchange and the creation of knowledge. 
In this, a fundamental factor is that there must 
be mutual confidence among the members and 
similarity in the way of thinking.
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Section IV
Knowledge Management 

Tools

These chapters consider the management tools for Knowledge Management. The first chapter presents a 
tool classification and evaluation of their advantages and drawbacks, and the second one the experience 
of development and implementation of Knowledge Management software for SME. The third chapter 
centers its attention on e-learning tools.
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Abstr Act

This chapter presents a general overview of the relationships between information and communications 
technologies (ITCs) and the process of Knowledge Management (KM). ITCs through KM tools support 
the processes to obtain, use and exploit, create and discover, capture, organize and classify, and share 
and disseminate knowledge. In literature, many classifications of KM tools are defined but problems 
like bad structures and lacks of understanding have caused the definition of a structured and integrated 
classification of KM tools. The importance of obtaining knowledge is the reason to analyze KM tools 
classification in order to obtain profitable information to select the most appropriate one. E-learning 
techniques have been chosen as the most excellent method to turn explicit knowledge into tacit knowledge 
(internalization process), therefore a description of this technique will be developed. But the process of 
selecting the most suitable e-learning platform is difficult; hence a classification of the most relevant 
characteristics that will guide users will be defined. 
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INtr ODUct ION

The increasing importance of knowledge is modi-
fying the ways to manage organizations to obtain 
optimal results. Knowledge is a very important 
resource for any organization in order to preserve 
its cultural patrimony, to learn new things and to 
create new methods to solve new problems. It is 
a fundamental resource for organizations, and 
human resources are important players because 
they are the owners of the individual knowl-
edge. Knowledge is an intangible asset, and its 
nature makes it difficult to manage. One of the 
most important challenges of organizations is to 
develop techniques, tools and oriented methods 
to create, obtain, assimilate, manage and apply 
the knowledge. 

Currently, a great amount of organizations have 
understood that one of its strategic objectives, is 
to manage the knowledge with the creation and 
development of Knowledge Management (KM) 
technologies and tools to support this process. 
But the main problem is that Knowledge Manage-
ment is a trendy concept, but its understanding 
is poorly applied in real cases. Knowledge has 
meant and means a challenge of great dimensions 
for organizations. 

Organizations need a new approach of their 
organizational culture, and information and 
communication technologies (ICTs), support 
the activities associated to KM process in order 
to promote the generation of new competitive 
advantages. The applications of ICTs to KM 
process, cause the creation of KM tools. A great 
amount of tools classified as KM tools exist, but 
this rich variety and volume of tools have caused 
that several authors have performed numerous 
classifications of them. These categorizations 
try to describe and organize KM tools and their 
associated technologies. But problems like, bad 
structures and lack of understanding, appear 
within these frameworks. Tools, those are very 
different due to its conceptualization and func-
tionality, are included in the same group. This 

fact produces serious incoherencies. Moreover, 
many of these classifications are presented as a 
simple list of KM tools without any type of con-
nection. KM tools are in continuous evolution, 
but the classifications found in literature, do not 
allow integrating new tools that will be developed 
in the future. 

Therefore, it is necessary to define a classifi-
cation that resolves these problems. Within the 
project titled ‘Integration of Business Processes, 
Knowledge Management and Decision Support 
Tools in Supply Chain of Industrial SMEs (GNO-
SIS)’, research project financed by the InterMin-
isterial Commission of Science and Technology 
(CICYT) with reference number DP2002-01755, 
a study about KM tools has been developed. The 
results generated in the framework of this project 
are a classification of KM tools, within a well 
defined framework, the knowledge creation cycle 
adapted from Skyrme (1999) and the well-known 
cycle of Nonaka and Takeuchi (1995), in order to 
provide an integrated and structured view.  

The development of this framework has en-
abled to establish an organized structure of KM 
tools. And one of our main objectives is focused 
on the internalization as a process to turn explicit 
knowledge into tacit knowledge, in order to ap-
ply their tacit knowledge to achieve their goals. 
If knowledge is explicit but it is not internalized, 
will not be incorporated into one’s self’, and this 
process is indispensable to make an optimal use 
of it. Therefore, taking this hypothesis as a start-
ing point, we will focus on the obtaining stage 
through e-learning techniques as a KM tool that 
has the power of communication, organization, 
management and training. 

Firstly, our intention is to make readers, fa-
miliarize with the basic concepts of e-learning. 
A brief state-of-the-art on e-learning will be 
exposed, which will treat from the pedagogical 
and technological perspective.

After discussing the advantages and disad-
vantages of e-learning, a classification of the 
most relevant characteristics to select the optimal 
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configuration of the e-learning platform will be 
explained. In this section, e-learning character-
istics have been integrated within an adapted 
e-learning cube (Garlasu et al., 2005) in which 
three dimensions are included. E-learning char-
acteristics have been classified according to the 
content, infrastructure and e-services dimensions 
as a guide to make the selection easier.

the  r Ole  Of  INf Orm At ION AND 
c OmmUNIc At ION tech NOl Og Ies  
(Ict s) IN KNOwle Dge  
mANAgeme Nt  (Km) 

Several authors have proposed many definitions 
for the term knowledge. Since old times, classical 
authors have tried to find and reach a consensus 
on the concept of knowledge. Currently, several 
definitions exist; being one of the most recognized 
the one developed by Nonaka and Takeuchi (1995). 
Knowledge has two points of view in their defini-
tion, the static one, which aims to a ‘justified true 
belief’ and the dynamic perspective that points 
out ‘the dynamic human process of justification 
of the personal beliefs that searches the truth’. 

Knowledge can be considered as the distillation 
of information that has been collected, classified, 
organized, integrated, abstracted and value added. 
Knowledge is at a level of abstraction higher than 
the data, and information on which it is based and 
can be used to deduce new information and new 
knowledge. When considering knowledge it is 
usually in the context of human expertise used in 
solving problems (Hasman, 1995). In general, the 
first intention to manage knowledge is to gener-
ate technical solutions for a problem that has a 
great factor of human dependency. Therefore, it 
is important to compensate and equilibrate both 
perspectives.

Tsui (1999), explains that it does not exist a 
single definition of KM universally accepted, 
although most of the definitions aim to the acqui-
sition and dissemination of knowledge in order 

to improve the skills of the human resources 
and in general, the advantages of a global entity. 
Malhotra, (1997) explains that KM essentially 
embodies organizational processes that seek 
synergistic combination of data and information 
processing capacity of information technologies, 
and the creative and innovative capacity of hu-
man beings.

The first definition of KM is focused on the 
skills of human resources, whereas the second 
one links the capacity of information technologies 
and the capacity of human beings. In this sense, 
these two capacities cause controversy among the 
research community. Many researchers (Daven-
port and Prusak, 1998; Nonaka and Takeuchi, 
1995; Anand et al., 1998) strongly criticize the 
excessive importance of technology. They con-
sider that a successful KM performance does not 
only depends on information and communication 
technologies (ICTs) although they facilitate the 
KM process. The aforementioned authors explain 
that ICTs do not manage knowledge on their own, 
but they support KM in each of its phases. Trend 
(2000) explains that ICTs provide the framework, 
but not the content. The content remains in the 
individuals. ICTs facilitate KM process, but 
ICTs on their own are incapable of extracting 
knowledge from a person’s brain. Several authors 
(Brown and Duguid, 1998; Silver, 2000; Roberts, 
2000; Delclós, 2003; and Chua, 2004) agree and 
state that ICTs work as enabler for KM process. 
And we also support this statement due to KM 
depends fairly heavily on ICTs but ICTs only play 
the role of enabler. 

Therefore, ICTs are the key factor to support 
the identification and acquisition of knowledge 
and it can be viewed as turning data into informa-
tion and forming information into knowledge. It 
is largely regarded as a cyclic process involving 
various activities (Nonaka, 1991). We must draw 
our attention to the differences of these concepts, 
because they are dependent on each other. In next 
figure, we could see the interconnection among 
them:
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The level of human involvement increases 
when we advance in the previous figure. ICTs 
impact especially on the first two dimensions 
and contribute to facilitate the generation of third 
one, but computers are suitable to manage data, 
less suitable for information and much less for 
knowledge. Therefore, KM focuses the attention 
on human resources as processor of symbols 
to generate new meanings and processes in an 
organization, but ICTs are necessary to support 
and achieve this goal.

The applications of ICTs to the KM process, 
cause the creation of KM tools. Ruggles (1997) 
and Carvalho and Araújo (2002) define KM 
tools as a kind of software that supports any 
of the three basic KM processes (Davenport 
and Prusak, 1998): generation, codification and 
transfer. But cycles of KM have more basic KM 
processes. Therefore, we define KM tools as the 
instruments that support all the activities related 
to KM in all the phases of the whole cycle. These 
tools allow promoting, organizing and enabling 
the process of KM in order to improve the deci-
sion making. Currently, the fact to understand 
the meaning and application of ICTs, is the key 
factor to avoid committing a conceptual error. 
This error is to confuse the establishment of a 
KM system, like an activity exclusively related 
to ICTs as we mentioned previously. Therefore, 
the objective of a KM tool, is not to manage the 
knowledge, but facilitate the implementation of 

the KM process, that is, to generate the frame 
and structure based on the use of ICTs. They can 
also be used to clarify suppositions, to accelerate 
the communication, to obtain tacit knowledge 
and to construct to behaviors or conducts files, 
as well as, to catalogue them (Grantham and 
Nichols, 1993). 

A KM tool will show its utility through the 
interaction of the people who use it. In many cases, 
these tools could automate certain types of tasks 
in the areas based on knowledge. But in general, 
the role of KM tools, is purely an enabler to lead 
the activities based on knowledge. They are de-
signed to facilitate the work load and to allow that 
the resources are applied in an effective way to 
the most suitable tasks. That is the reason why a 
classification of these tools is necessary in order to 
clarify the description, structure and organization 
of them and their associated technologies.

the  cl Ass If Ic At ION 
fr Amew Or K 

KM tools classification has been developed ac-
cording to two cycles. Nonaka and Takeuchi 
(1995), and Skyrme (1999) approaches have 
been used as the basis of the development of the 
framework. It is very important to establish the 
framework and the context in which the integra-
tion of KM tools could be developed in a suit-

Figure 1. Differences between data, information and knowledge
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able way. The choice of these two cycles, is due 
to they cover all the stages in which knowledge 
could be found. Moreover, these two cycles are 
well-known and for that reason, it will be very 
easy to understand the classification.

Nonaka and Takeuchi (1995) present their 
cycle where knowledge creation is obtained by 
the relationship of tacit and explicit knowledge. 
Tacit knowledge is defined as the knowledge 
that remains in the minds of people. This type of 
knowledge is difficult to formalize or explain to 

others. Explicit knowledge is formal knowledge 
that is easy to communicate between individuals 
and groups and it is simple to gain access of it. 

The creation knowledge model is divided into 
four stages where tacit knowledge is turned into 
explicit and vice versa:

•	 Socialization is a process of converting tacit 
knowledge into tacit knowledge, sharing 
experiences between people.

Figure 2. Creation knowledge model (Nonaka & Takeuchi, 1995).-

Tacit knowledge Explicit knowledge

Tacit knowledge Socialization Externalization

Explicit
knowledge

Internalization Combination

Figure 3. Adapted cycle of Skyrme (1999)
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•	 Externalization is a process of conversion 
tacit knowledge into explicit concepts 
(conceptual knowledge) through the use of 
metaphors, analogies, or models.

•	 Combination is the conversion of explicit 
knowledge from a number of sources into 
explicit knowledge by techniques like 
reasoning, programming, data mining, 
and information exchange through formal 
information systems.

•	 Internalization is a process to convert explicit 
knowledge into tacit knowledge by means 
the know-how.

The other cycle is proposed by Skyrme (1999) 
whose goals are to obtain, create and dissemi-
nate knowledge (this cycle has been adapted). It 
includes all the phases where knowledge is ma-
nipulated, through the definition of a set of actions 
that operate on the tacit and explicit knowledge. 
This cycle, that has been personalized, is divided 
into the following stages: 

•	 Obtaining knowledge: The necessary 
knowledge (explicit) is obtained of the 

knowledge repositories through search 
engines or any other search and selection 
tool. It is also possible to obtain knowledge 
directly (tacit) through the interaction among 
people communicating experiences, training 
sessions, etc. 

•	 Use and exploitation of knowledge: Knowl-
edge is used like a part of the work process. 
It is refined and developed. 

•	 Creation and discovery of knowledge: 
Use and exploitation of the knowledge al-
low obtaining new knowledge, through its 
creation or through its discovery. 

•	 Capture of knowledge: The existing tacit 
knowledge located in the brains of people 
within an organization, which has been 
developed during the work process, can 
be captured and codified to convert it into 
explicit knowledge in order to use it later.

•	 Organization and classification of knowl-
edge: The explicit knowledge obtained, must 
be organized and classified in the knowl-
edge repositories of the company through 
organizational taxonomies. Whereas, the 
captured tacit knowledge, as well as the 

Figure 4. Methodology used to classify the different KM tools (Tomás et al., 2004).© 2008 Raquel San-
chis. Used with permission.
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created or discovered one, must be also or-
ganized and classified on the basis of these 
taxonomies. 

•	 Sharing and dissemination knowledge: 
The knowledge is shared or disseminated 
in order to get competitive advantages of it. 
This knowledge will be the starting point 
for the creation process again. It is regarded 
as a cyclic process.

meth ODOl Ogy  AND ANAl ys Is Of  
Km t OOls

There exist a great amount of tools classified 
like KM tools, that is for example, Groupware 
or Artificial Intelligence. This rich variety and 
volume of tools have caused that several authors 
have performed numerous classifications of KM 
tools (Pávez, 2000; Grau, 2001; Tyndale, 2002; 
Carvalho and Araújo 2002; Wise, 2002). These 
categorizations try to describe and organize 
the tools and their associated technologies. But 
problems like, bad structures and lack of under-
standing, appear within these frameworks. Tools, 
those are very different due to its conceptualiza-
tion and functionality, are included in the same 
group. This fact produces serious incoherencies. 
Therefore, it is necessary to define a classification 
that resolves these problems.

Within the project titled ‘Integration of Busi-
ness Processes, Knowledge Management and 
Decision Support Tools in Supply Chain of Indus-
trial SMEs (GNOSIS)’, research project financed 
by the InterMinisterial Commission of Science 
and Technology (CICYT) with reference number 
DP2002-01755, a study about support tools of the 
knowledge board has been developed.

One of the project’s objectives focuses on 
studying different KM tools that are available 
currently on the market in order to classify 
them according to its nature and characteristics. 
Therefore, the main goal is to develop a KM 

tools classification to structure the current set of 
tools and technologies, in order to enable a logi-
cal comprehension of them. The definition of a 
methodology is necessary in order to organize and 
configure KM tools classification. The methodol-
ogy begins with the definition of the KM tools 
classification framework. This framework serves 
as the connection of the tools with the context of 
KM. Nonaka and Takeuchi (1995), and Skyrme 
(1999) approaches have been used to define the 
framework in order to develop a suitable KM 
tools classification, as we can see in the previ-
ous section.

Once the framework has been established, 
the analysis and assessment of the existing KM 
tools classifications will be performed consider-
ing their suitability, deficiencies and advantages. 
Later, the identification of different tools will be 
developed and the result will be the elaboration 
of a complete directory. Finally this directory will 

Search Engines

Intelligent Agents

Personalized Information Distribution

Knowledge Maps

Simulation Tools

Artificial Intelligence Systems

Decision Support Tools

Conceptual Map Tools

Data Mining- Text Mining

Data Warehousing.

Visual Representation Data Tools

E-Learning Platforms

Collaborative Tools 

Workflow

CRM

Modelling tools

Taxonomies management Tools

Table 1.The most representative KM tools (Tomas, 
et al., 2004). ).© 2008 Raquel Sanchis. Used with 
permission.
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be integrated within the framework to facilitate 
the understanding of the different KM tools.

Throughout the process of analysis, five KM 
tools classifications have been studied. A general 
overview of these classifications is presented in 
order to deepen profitable information of the 
researches that have been performed: 

•	 Pávez (2000) classified the KM tools ac-
cording to their uses. But this categoriza-
tion lacks the necessary integration of the 
framework what produces an obstacle to a 
suitable understanding of the different types 
of tools.

•	 Grau (2001) presented a simple classifica-
tion of KM tools. One of the main results 
of this research is that the analysis is made 
of more than 70 market tools; therefore this 
study adds a great amount of information.

•	 Tyndale (2002) elaborated a broad clas-
sification of KM tools. The categorization 

is made according to the tools antiquity 
and the different phases of the knowledge 
(creation, organization, distribution and 
application). 

•	 Carvalho and Araújo (2002) developed an 
interesting classification of KM tools fitted 
within the Nonaka and Takeuchi’s knowl-
edge cycle.

•	 Within the European Project titled WISE, 
IST-2000-29280, a “Review of Knowledge 
Management tools” (Wise, 2002) is present-
ed and it establishes a KM tools classifica-
tion. This framework lacks a suitable nexus 
with KM, although an exhaustive study of 
different market KM tools is developed.

After an exhaustive analysis of the previous 
classifications, as well as a study of the current 
market tools, a set of the most representative tools 
within the KM field, have been defined: 

Figure 5. Tools classification according to knowledge creation life cycle (Tomás et al., 2004).© 2008 
Raquel Sanchis. Used with permission.
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This set of tools describes groups of technolo-
gies that help and support KM processes. Most of 
the studies developed, finishes at this point, like 
a simple list of KM tools. In order to provide the 
maximum understanding and comprehension of 
KM tools , our research focused the attention on 
the integration of each tool within two cycles: the 
knowledge creation cycle adapted from Skyrme 
(1999) and the well-known cycle of Nonaka and 
Takeuchi (1995).

The previous analyses were based on only one 
framework and some conceptual characteristics 
and integration properties were ignored. For ex-
ample, the collaborative tools foment the knowl-
edge dissemination. Therefore, the necessity to 
fit these tools within the stages of socialization, 
externalization and combination; is crucial. For 
that reason, the analysis according to both cycles, 
is completely obligatory, in order to achieve the 
accomplishment of this study. Finally, this analysis 
allows creating macro-types of KM tools in order 
to get a better understanding of their functional-
ities and applications. 

For the Knowledge Creation Cycle, the clas-
sification is focused on:

•	 Tools to obtain knowledge. 
•	 Tools to use and exploit knowledge. 
•	 Tools to create and discover knowledge. 
•	 Tools to capture knowledge.

•	 Tools to organise knowledge.
•	 Tools to disseminate knowledge. 

The following scheme shows the generic KM 
tools framework related to the knowledge creation 
cycle. Each one of the different types defined, 
integrate into its role in the KM process. 

The figure shows a new actor within the 
framework of KM tools, knowledge repositories. 
These elements, cannot be consider tools, due to 
their morphology and functionalities, but they 
play a fundamental role within the general pro-
cess of KM. The explicit knowledge is based on 
several knowledge repositories. The costs of the 
information storage devices have decreased too 
much, that is why organizations are able to store 
great amounts of critical information in an easy 
way, and make it available to their users through 
corporative networks. 

According to the knowledge conversion life 
cycle describedd by Nonaka and Takeuchi, the 
classification of KM tools presents:

•	 Tools to support the externalization.
•	 Tools to support the combination.
•	 Tools to support the internalization.
•	 Tools to support the socialization.

Tacit knowledge Explicit knowledge

Tacit knowledge

Socialization Externalization

• Collaborative Tools
• Knowledge Maps

• Collaborative Tools
• Artificial Intelligence Systems
• Simulation Tools

Explicit 
knowledge

Internalization Combination

• Search Engine
• Intelligent Agents
• Personalized Information Distribution
• E-Learning Tools

• Collaborative Tools
• Data Mining
• Text Mining
• Visual Representation Data Tools
• Conceptual Map Tools
• Decision Support System

Table 2. Tools classification according to the knowledge conversion life cycle (Tomas et al., 2004). ).© 
2008 Raquel Sanchis. Used with permission.
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In this table, tools are classified in order to 
improve their understanding and contextualiza-
tion within KM.

Once the identification of the different KM 
tools is developed, this classification could be 
used now and in the future. Technologies are in 
continuous evolution, but this classification allows 
integrating new tools that will be developed in 
the future.

Every phase of the cycles is extremely im-
portant in order to complete the whole cycle. But 
we start from the premise that people need the 
internalization as a process to convert explicit 
knowledge into tacit knowledge, in order to ap-
ply their tacit knowledge to achieve their goals. 
If knowledge is explicit but it is not internalized, 
will not be incorporated into one’s ‘self’, and 
this process is indispensable to make an optimal 
use of it.

Therefore, taking this hypothesis as a start-
ing point, we will focus on the obtaining stage 
according to knowledge creation life cycle or 
in the transition of explicit knowledge into tacit 
one, by means of the internalization process. In 
both stages, we can observe the coincidence of 
e-learning tools as techniques that have the power 
of communication, organization, management 
and training. E-learning platforms are one of 
the most excellent support methods to convert 
explicit knowledge into tacit knowledge, because 
learning provides intellectual knowledge that is 
the key to take actions and achieve results. With 
learning and without application, the objectives 
cannot be reached. 

The rapid development of ICTs has enabled 
new methods to communicate and learn. Barri-
ers as time, geographic distance, etc, have been 
solved by means the use of ICTs. In this sense, 
e-learning is a new form for managers and edu-
cators to deliver high quality training material 
and overcome barriers. For that reason, a study 
of the e-learning technique will be developed in 
next section. 

KNOwle Dge  INter NAl IzAt ION 
thr OUgh  e-le Ar NINg

Learning is the development and acquisition of 
knowledge or capability through study, read, 
experience and understanding. It is a gradual 
activity that has influence, guides and causes 
long-term changes in the potential behaviour 
and personality. Potential behaviour describes 
the expected to become or be behaviour of an 
individual (not actual behaviour) in a situation in 
order to accomplish a goal. Therefore, the process 
of learning is an increase in the skills for effec-
tive action. Personal, group, and organizational 
learning can all be measured by the outcomes 
that result from effective action. 

The fast growth of ICTs makes feasible to 
define and create new ways of education, learning 
and training. Many years ago the new way of learn-
ing was based on computer based training (CBT) 
which used primary CD and local area networks 
as information medium. Currently, this term has 
evolved to e-learning through the use of Internet, 
Wide World Web and learning management sys-
tems (LMS) that have fundamentally altered the 
practice of distance teaching and learning. In the 
past, trainers had to either find the time to develop 
their own classroom or workshop materials. With 
e-learning, all the work is done for users and it 
is possible to print-on-demand as many courses 
as users need when users need them. In the ar-
ray of learning tools available, e-learning is an 
important, upcoming learning tool.

The concept e-learning, also called Online 
learning, networked learning, electronic learning, 
Internet-based learning and Web-based learn-
ing, is a general term that relates to all training 
material that is delivered with the assistance of a 
computer. Delivery of e-learning could be via CD, 
Internet, or shared files on a network. Generally, 
CBT and e-learning are synonymous, as we have 
seen previously, but CBT is the older term, dating 
from the 1980s. And the term e-learning evolved 
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from CBT with the maturation of the Internet, 
CDs, and DVDs. 

E-learning applications are generally built 
around the interactive multimedia. Learners 
see text, graphics and animations in e-learning 
courses. Other mediums that may be present 
primarily include video and sound. There is usu-
ally a feedback mechanism built in for users to 
respond. This could be through the keyboard, the 
mouse, or through the microphone. The instruc-
tional approach varies widely from having plain 
multiple-choice questions to complex simulations. 
E-learning applications could be developed in 
any field or area, with any nature of content and 
performance outcomes. Moreover, e-learning is 
very helpful to build cognitive skills, procedures, 
facts, conceptual knowledge and to convert the 
explicit knowledge into tacit knowledge. It has 
been extraordinarily successful in the field of soft 
skills, management, leadership, interrelationship 
management, etc… But e-learning present prob-
lems with psychomotor skills due to users need 
practice. Although, e-learning is not capable to 
teach these skills, it provides critical knowledge 
components related to these capabilities.

It is very important to give the right design 
and technology. Therefore, a classification of 
the most relevant characteristics t configure an 
optimal e-learning platform will be developed 
in next section. 

E-learning is naturally suited to distance and 
flexible learning, but can also be used in conjunc-
tion with face-to-face teaching, in which case the 
term blended learning, defined as the combination 
of multiple approaches to learning, is commonly 
used. Another concept related to e-learning that 
has obtained great popularity is m-Learning. This 
term includes the ability to learn everywhere at 
every time without permanent physical connec-
tion to cable networks. This can be achieved by 
the use of mobile and portable devices such as 
PDA, cell phones, portable computers and Tab-
let PC. They must have the ability to connect to 
other computer devices, to present educational 

information and to realise bilateral information 
exchange between the users and the instructor 
(Georgiev, 2004).

Nowadays, the tendency of e-learning as an 
optimal process to train, is growing up. Increas-
ingly, organizations are adopting online learning 
as the main delivery method to train employees 
(Simmons, 2002). E-learning provides flexibility 
because it offers learners with increased choice, 
convenience, and personalization. In particular, 
flexible learning provides learners with choices 
about where, when, and how learning occurs. For 
those participants who have others commitments, 
e-learning facilitate the communication between 
them, great adaptability to their needs, the ability 
to work at users own pace and more variety in 
learning experience with the use of multimedia 
and non-verbal presentation of training material. 
E-learning provides attendants with opportunities 
to access information and expertise, contribute 
ideas and opinions, and correspond with other 
learners and mentors. 

For learners, online learning knows no time 
zones, and location and distance are not an issue. 
In synchronous e-learning, trainer and users are 
involved in the course, class or lesson at the same 
time (synchronized). Web conferencing is an 
example of synchronous e-learning. Participants 
can log on with an instructor and interact with 
participants at multiple facilities or locations. In 
asynchronous e-learning, trainer and users are 
involved at different times (not synchronized, 
or asynchronous). Some of the training material 
can be paused and reversed for watching again, 
so many times, that the attendants need in order 
to get a better understanding of the contents of 
the e-learning material. It is also very profitable 
for organizations with distributed and constantly 
changing personnel. In this case, e-learning has 
huge benefits when compared with organizing 
face-to-face classroom training.

But there are several researchers of different 
fields (ICTs, Psychology…) that critic e-learning 
arguing that this process is not longer educational 
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in the highest philosophical sense. Nonaka (1991) 
recognized face-to-face communication as the 
most efficient method to increase the benefits of 
collaborative knowledge. E-learning is character-
ized by the lack of face-to-face interaction with a 
trainer, what confer isolation feeling of users. But, 
in this case, it would be interesting to use blended 
learning, alternation of e-learning training with 
face-to-face classrooms, to solve this problem. 
Moreover, e-learning techniques provide several 
options to motivate human interactions through 
Web-conferencing programs, chats, forums, 
e-mail, etc… Therefore, we consider that this 
technique is very suitable; because it enables 
to learn the field or area users have chosen and 
reinforce ICTs skills.

e-le Ar NINg  perspect IVes

There are four fundamental pedagogical perspec-
tives which historically have had an important 

influence on the approach to computer based 
pedagogy, distance education and continue to 
provide guiding principles for the pedagogy of 
e-learning:

•	 The Cognitive perspective focuses on the 
cognitive processes involved in learning as 
well as the way the brain works.

Greitzer (2002) outlined a set of cognitive 
principles to guide the creation of learning 
applications. These principles are stimulating 
semantic knowledge, manage cognitive load, 
problem-centered, interactive and frequent and 
varied practice. 

The foundation for the design and imple-
mentation of these principles is the notion of 
interaction elements, which form the basis of 
student-centered/active learning approach. In-
teraction elements are basic objects for engag-
ing the learner through ideas, problem-solving 
activity, or interaction. By associating specific 

Figure 6. The adapted three e-learning dimensions (Garlasu et al., 2005). ).© 2008 Raquel Sanchis. 
Used with permission.
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learning objectives with interaction elements, 
the instructional designer can transform them 
into learning objects that transcend their original 
purpose and enable their re-use by other courses 
that call upon the same or similar learning objec-
tives (Greitzer, 2003).

•	 The Emotional perspective focuses on the 
emotional aspects of learning, like motiva-
tion, engagement, fun, etc.

Keller (1983) synthesized existing research 
on psychological motivation and created the 
ARCS model (Attention, Relevance, Confidence, 
Satisfaction) as a framework to exploring the 
emotional components in the design of e-learn-
ing applications. 

It is very important to gain the learner’s atten-
tion, assuring that what they study has relevance, 
allowing them to proceed with confidence, and 
having the outcome provide satisfaction. In order 
to achieve all these components, e-learning must 
be more fun, more gamelike (Quinn, 2006).

Airline Industry CBT Committee (AICC) Focus on standards for airline training e.g. tests, lessons, 
modules, etc.

www.aicc.org

EDUCAUSE Institutional Management 
System Project (IMS)

Vendor group working to build standards for e-learning based 
on work of AICC

www.imsproject.org 

Advanced Distributed Learning (ADL) US Federal government initiative. Development of SCORM www.adlnet.org

Alliance of Remote Institutional Authoring 
and Distribution Network for Europe 
(ARIADNE)

An industry association focusing on e-learning standards 
issues

www.ariadne-eu.org 

IEEE Learning Technology Standards 
Committee (IEEE LTSC)

Accredits the standards for the US that emerge from the other 
groups

ieeeltsc.org

ISO/IEC JTC1 SC36 (ITLET) IT for Learning, Education and Training

Advanced Learning Infrastructure 
Consortium (ALIC)

Japanese Consortium for promotion of e-leaning technology 
and infrastructure

www.alic.gr.jp

E-Learning Consortium Japan (eLC) Vendor/User company working to promote e-learning business 
and technology

www.elc.or.jp 

Table 3. Organizations promoting standards on e-learning

•	 The Behavioural perspective focuses on 
the skills and behavioural outcomes of the 
learning process. Role-playing and applica-
tion to on-the-job settings.

•	 The contextual perspective focuses on the 
environmental and social aspects which 
can stimulate learning. Interaction with 
other people, collaborative discovery and 
the importance of peer support as well as 
pressure (Black and McClintock, 1995).

Apart from the previous perspectives, Garlasu 
et al., (2005) considers the content perspective as 
the most important one. But two new dimensions 
should be taken into account to construct the e-
learning cube and these are infrastructure and 
e-services dimensions. The e-learning cube of 
Garlasu et al. (2005) is a 4x4x4 graphical repre-
sentation, but we have adapted it to a 3x3x3 repre-
sentation with the most relevant elements of each 
dimension in order to develop the classification 
of the most relevant characteristics to configure 
the most suitable e-learning platform.

The e-learning dimensions are the follow-
ing:
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t he c ontent Dimension

One of the main properties related to the content 
dimension is the reusability of it. But this reus-
ability is necessary not only from the content point 
of view but also from the interoperability point 
of view, as the ability of using e-learning content 
in different e-learning platforms. There are some 
organizations that support standards:

The content dimension consists of the follow-
ing elements:

•	 Reusable information objects (RIO): Also 
called reusable content objects (RCO). RIO 
are self-enclosed chunks of information built 
around an objective addressed to learning. 
These objects are tagged with metadata 
describing its characteristics, purpose and 
relationships with other objects. As defined 
by Clark (1989), a RIO is a concept, fact, 
procedure or principle.

•	 Reusable learning objects (RLO): Are 
generally mini-lessons, able to be assigned 
as a unit for a learning management system 
(LMS). A learning object involves an or-
ganisation of knowledge elements, learner 
guidance, performance and feedback. In 
other words they are not single media files, 
but can stand alone as learning opportunities. 
A RLO is based on a single objective derived 
from a specific job task. The RLO approach 
has resulted in successful implementations 
(Clark, 2002)

•	 Learning curriculum: Joints together 
RLOs into a larger hierarchy. It can also 
be expressed as an educational program 
customized to the learner. The most typical 
learning curriculum structure in: Curricu-
lum, Unit, Module, Lesson/Chapter (RLO) 
and Section (RIO).

t he e-services Dimension

This dimension is referred to the provision of 
learning services provided via the Internet and 
its main elements are:

•	 Authoring: Building the RLOs and placing 
them on a server is not enough, the RLOs 
must be combined through authoring into a 
structured learning curriculum. An author-
ing tool helps in the creation a final applica-
tion merely by linking together objects, such 
as a paragraph of text, an illustration, a video, 
etc. This material could be delivered via 
synchronous or asynchronous learning.

•	 Online training: It is an essential part of an 
e-learning strategy, simply providing RLOs 
is not enough to achieve the objective of a ef-
ficient learning. Online training eliminated 
well known computer bases training (CBT) 
disappointments: unfit content, unauthentic 
learning, etc.).

•	 Knowledge management: Supports the 
creation, archiving and sharing valued 
information, expertise and insight within 
and across communities of interest. A KM 
strategy provides a common approach for 
managing information.

t he Infrastructure Dimension

The e-learning infrastructure is the technological 
capabilities to deliver and manage e-learning. Its 
main elements are the following:

•	 Content delivery network: Is the system 
of computers networked together across 
the Internet that cooperate transparently to 
deliver content to end users.

•	 Learning management system: Is a soft-
ware application or Web-based technology 
used to plan, implement, and assess a spe-
cific learning process. Typically, a learning 
management system provides an instructor 
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with a way to create and deliver content, 
monitor users’ participation, and assess us-
ers’ performance. A learning management 
system may also provide users with the 
ability to use interactive features such as 
threaded discussions, video conferencing, 
and discussion forums.

•	 E-learning portal: Is in effect a gateway 
into an area containing training and refer-
ence materials. It is a Web frame which will 
provide users with an array of e-learning and 
collaborative tools enabling them to seek 
on-line help, chat together, post questions 
and of course access learning courseware.

These three dimensions and their associated 
elements, will be used as the framework to classify 
the most important characteristics to configure 
the e-learning platform.

e-le Ar NINg  pl Atf Orms  
ch Ar Acter Ist Ics  

One of the main goals is to select the most suit-
able e-learning platform according to the most 
relevant characteristics. The selection process is 
a difficult task, therefore a classification of the 
most important characteristics have been inte-
grated in the adapted e-learning cube (Garlasu 
et al., 2005) in order to provide an integrated and 
structured classification to facilitate the choice. 
The classification is organized trough the three 
e-learning dimensions of the e-cube and within 
each dimension, characteristics haven been cat-
egorized as follows:

t he c ontent Dimension

Reusable Information Objects (RIO) 
and Reusable Learning Objects (RLO)

•	 Scalability: The ability to adapt according to 
the number of students, performance, etc.

•	 Standards support: The systems support 
the use of standards like SCORM, AICC, 
etc.

•	 Interoperability: The product could be 
integrated in other platforms.

•	 Web compatibility: The product is compat-
ible with the Web technology (MP3, real 
audio, avi, quicktime, gif, 3d, java, etc.).

•	 Ease of integration: The platform enables 
to download files or show links to existing 
files or Web pages.

•	 Extensibility: The platform could be up-
graded with a stable life cycle.

Learning Curriculum

•	 Learning schema: The planning to follow 
the course.

•	 Index creation: The creation of a course 
index or table of contents to summarise the 
information.

•	 Glossary: An alphabetical list of technical 
terms in some specialized field of knowledge 
with the definitions for those terms.

•	 Course objectives: The possibility to pres-
ent the curriculum intentions, goals and 
targets. 

•	 Courses, workshops and services: The 
offer of courses, workshops and training 
material.

•	 Learning paths: Instructors should be 
able to define individual student learning 
paths.

t he e-services Dimension

Authoring

•	 Synchronous collaborative learning: 
Users should synchronously communicate 
and collaborate though the use of tools like 
chats, videoconferencing, etc.

•	 Asynchronous collaborative learning: 
Users should asynchronously communicate 
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and collaborate though the use of tools like 
e-mail, forums, etc.

•	 Course download/Offline Working: The 
opportunity to download the complete 
course (or partially) in order to work of-
fline.

•	 Asynchronous tutorship: The realization of 
asynchronous tutorships (by e-mail, forums, 
etc.).

•	 Synchronous tutorship: The realization 
of synchronous tutorships (by chat, audio-
conferencing, videoconferencing, shared 
blackboard, etc.).

•	 Course development interface: An easy 
and intuitive interface for the development 
of the course.

•	 Offline development: The possibility to de-
velop and manage in an offline interface.

•	 Resource administration: The administra-
tion of different resources as documents, 
images, URLs, etc.

•	 Statistics/reports: The generation of access 
statistics, accessed pages, times, etc..

On-Line Training

•	 Moderation functionalities: The platform 
should allow that one member could become 
a moderator-instructor with the capabili-
ties to create, modify and take part in the 
course.

•	 Online capabilities: The information should 
be enabled in the platform using online 
facilities.

•	 Course announcements: Users should be 
informed about issues of interest.

•	 Tutor-student agenda: The integration of 
the agendas of students and instructor.

•	 Access tracking: The tutor should track the 
accesses and times made by each user.

•	 Online registration: The facilities to enrol 
student via Web.

•	 Online Technical support: An online 
technical support via Web, e-mail or phone 

in order that students receive the necessary 
technical assistance.

Knowledge Management

•	 Private annotations: The possibility to take 
down private comments, remarks, observa-
tions… made by the student.

•	 One to one – mail and one to many – mail: 
The communication between a student and 
other student and also between a student 
and a group of students in order to share 
knowledge.

•	 Students tracking: Instructors should be 
able to track the learner’s progress and 
learners should be able to be informed of 
their own progress.

•	 Required knowledge: The definition of the 
advanced technical skills and competences 
required to follow or build the course.

•	 Electronic marks and certification: The 
property to develop a system of electronic 
marks and certifications (digital certificates 
of course completion, e-diplomas, etc.).

•	 Collaboration knowledge development: 
The evaluation of the progress of the knowl-
edge acquired by the students.

•	 Knowledge assessment: Through exams 
with different options like multiple choice, 
matching, randomization, examination 
time, management of online self-evaluate 
questionnaires…

•	 Result based actions: The realization of dif-
ferent actions based on the results obtained 
by each student.

t he Infrastructure Dimension

Content Delivery Network

•	 Discussion forums: Informal modes of 
learning - peer interaction. Forums provide 
an efficient space to conduct discussions and 
argumentations about a topic and thus to 
build a common knowledge on a subject. 
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•	 Upload capabilities: The chance for file 
uploading by the student in order to exchange 
information.

•	 Chat room: On-line text-based communica-
tion between students.

•	 Shared blackboard: The communication 
and interaction mechanism between game 
logic components hosted among teachers 
and students. 

•	 Standard Web browser: A standard client 
program that initiates requests to a Web 
server and displays the information that the 
server returns.

•	 Different operating systems support: 
The client platform should be supported 
by different operating systems (Windows, 
MacOS, Linux, Unix…).

•	 Backup: Copying or saving data to a dif-
ferent location in case of loses or damage 
of information.

•	 Multiple instructor support: Multiple 
instructors could maintain and update a 
single course.

•	 Working group selection: Organization of 
different working groups.

•	 Material assignment: The instructor could 
assign a specific course material to a students 
group.

Learning Management System (LMS)

The most relevant and popular Open Source LMS 
with its main characteristics are presented, in 
order to facilitate the choice:

•	 Moodle: http://moodle.org/
 Moodle is an open-source virtual learning 

environments (VLE) that is very similar 
in many respects to the course manage-
ment components of the major commercial 
VLEs.

•	 Claroline: http://www.claroline.net/ 
 Claroline is an Open Source software 

based on PHP /MySQL. It is a collaborative 

learning environment allowing teachers or 
education institutions to create and admin-
ister courses through the Web. The system 
provides group management, forums, docu-
ment repositories, calendar, chat, assignment 
areas, links, and user profile administration 
on a single and highly integrated package. 
Claroline is translated in 28 languages and 
used by hundreds of institutions around the 
world. The software is released under Open 
Source licence (GPL). Downloading and us-
ing Claroline is completely free of charge.

•	 ATutor: http://www.atutor.ca/
 ATutor is an Open Source Web-based learn-

ing content management system (LCMS) 
designed with accessibility and adaptability 
in mind. Administrators can install or update 
ATutor in minutes. Educators can quickly 
assemble, package, and redistribute Web-
based instructional content, easily retrieve 
and import prepackaged content, and con-
duct their courses online. Students learn in 
an adaptive learning environment.

•	 Ilias: http://www.ilias.uni-koeln.de/ios/in-
dex-e.html

 ILIAS is an Open Source learning man-
agement system, offered free of charge, 
for developing and realizing Web-based 
e-learning. ILIAS allows efficient creation 
of courses and course materials. It offers 
standardized tools and templates for the 
learning and working process including 
integrated navigation and administration.

•	 eConf: http://econf.sourceforge.net/ 
 eConf is an open source e-learning software, 

written in Java. It allows to easily record 
Web sessions and has been used to record 
multiple computer science courses. eConf 
is an add-on to an HTTP proxy that is able 
to capture the Web pages shown during 
the session and the voice of the presenter. 
The audio and the Web pages are then syn-
chronized to allow the students to listen to 
the recorded course. The current release of 
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eConf is built on top of the W3C’s Jigsaw 
proxy but any other proxy may be used.

•	 Colloquia: http://www.colloquia.net/ 
 Colloquia is a peer-to-peer learning manage-

ment and groupware system, supports and 
encourages self-organising groups, provides 
asynchronous group and personal conversa-
tion facilities, allows personal information 
to be shared between participants, allows 
learning and other online resources to be 
referenced and accessed, has an inbuilt 
Web browser, runs on all Java enabled 
platforms.

• CHEF: http://www.chefproject.org. 
 The CHEF project, an initiative by the Uni-

versity of Michigan to create an extensible 
platform for online collaboration, is one of 
the four learning management environments 
being combined in the Sakai Project of the 
University of Michigan, Indiana University, 
MIT, and Stanford. One of the preconfigured 
toolsets that comes with CHEF allows for 
the creation of a course worksite. A course 
worksite allows for online or Web-based 
management of a course. This includes 
online resources, scheduling, discussion 
forums and assignments.

• Fle3: http://fle3.uiah.fi/ 
 Fle3 is a Web-based learning environment. 

To be more specific Fle3 is server software 
for computer supported collaborative learn-
ing (CSCL). Fle3 is Open Source and Free 
Software released under the GNU General 
Public Licence (GPL). The licence is pro-
tecting your freedom to use, modify and 
distribute Fle3. 

• EduPlone: ht tp://edplone.net/index_
html?cl=en 

 Eduplone products melt together the enter-
prise content management system plone with 
leading didactic models and standards and 
also plone based dayta platform. Uniting 
these theories, technologies and methodolo-
gies strengthens the competencies in the 

conference- and implementation network, 
advances the innovation power and supports 
standardisation. Everyone – author, teacher 
or student – gets a personal folder in the 
portal and will be able to place or create 
own material in this secured environment.

• LON-CAPA: http://www.lon-capa.org
 LON-CAPA is an Open Source freeware 

distributed learning content management 
and assessment system. LON-CAPA is a full-
featured, Web-based course management 
system similar to commercial systems. 

E-Learning Portal 

• Security and authentication: The platform 
should include encryption algorithms in the 
authentication processes.

• Other technologies: The platform could be 
installed without the use of other software 
products.

• Word/Image searching: A tool to facilitate 
the word or sentence and images search-
ing.

• Printing facilities: The users could print 
pages or frames of the course they are work-
ing in.

• Interface quality: An easy and intuitive 
interface, customised to the necessities of 
the students.

• Private annotations made by the author: 
The function that supports private comments 
made by the author.

• Access restrictions: The feasibility to define 
restricted access in a part of the course or 
different access types per student.

• User Id and password: The customized 
authentication information composed of a 
string of characters that enables students to 
access the platform.

• Access rights: The authority to restrict or 
enable the access to users, authors or instruc-
tors.
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• Multi-language support: The possibility 
to use different languages in the platform 
configuration.

The classification of these characteristics inte-
grated within the three dimensions of the adapted 
e-learning cube of Garlasu et al. (2005), provides 
a summary to choose those that are suitable for 
the configuration of the e-learning platform. This 
classification can be used as a guide to take into 
account the most relevant characteristics of the 
e-learning platform.

c ONcl UsION

Currently the rich variety and volume of KM tools 
have caused that several authors have performed 
numerous classifications of them. But bad struc-
tures and lack of understanding appear within 
these classifications. Tools, those are very different 
due to its conceptualization and functionality, are 
included in the same group. This fact produces 
serious incoherencies. Moreover, many of these 
classifications are presented as a simple list of KM 
tools without any type of connection. KM tools 
are in continuous evolution, but these classifica-
tions do not allow integrating new tools that will 
be developed in the future. Therefore, it has been 
necessary to define a classification that resolves 
these problems. KM tools have been classified 
within the framework of two KM Cycles, in order 
to provide an integrated and structured view. 

The development of this classification has 
enabled to establish an organized structure of 
KM tools. We have focused our attention on the 
KM tools that support the internalization process 
as the process to convert explicit knowledge into 
tacit knowledge. The previous classification has 
helped us in order to know which our alternatives 
were. E-learning techniques have been chosen as 
the optimal way to obtain knowledge and to turn 
explicit into tacit knowledge. At this point the main 

challenge has been to select the most advanta-
geous e-learning platform according to the most 
relevant characteristics. As the selection process 
is a hard task, we have proposed a classification in 
order to facilitate the choice. Therefore, e-learn-
ing characteristics have been integrated within 
the three dimensions of e-learning cube (adapted 
from Garlasu et al., 2005): content, infrastructure 
and e-services in order to guide users to choose 
the most suitable e-learning configuration.

f Ut Ure  rese Arch  DIrect IONs

The future research aims to two main objectives. 
Firstly, once the identification of the different KM 
tools has been developed and described, the goal 
is to maintain this classification in order to be 
used now and in the future. Technologies are in 
continuous evolution therefore, this classification 
will be continuously updated so as to integrate 
new tools that will be developed in the future.

Secondly, the attention is focused on the process 
of knowledge internalization through e-learning. 
In this case, our goal is to apply all the e-learning 
characteristics defined in this chapter in order to 
choose the optimal e-learning configuration. The 
integration of the e-learning characteristics within 
the three dimensions of content, infrastructure 
and e-services will guide users to choose the most 
suitable e-learning platform.
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Abstr Act

In this chapter we describe a practical tool useful to managing knowledge in the firm. It has already been 
introduced and tested in several firms and we have obtained good conclusions about its performance. In 
this chapter, we combine the modules of the software application with the theoretical functions of Knowl-
edge Management principles. We also develop a list of indicators to measure the effect of implementing 
SoftKnow in a firm. This is useful to have an economic impact of the introduction of a practical tool 
based on Knowledge Management. After reading this chapter we think the managers’ perceptions of this 
type of tool will change, since they will able to assimilate all the impacts and applications of the tool.
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KNOWLEDGE ECONOMY: 
ch Alle Nges  f Or  c OmpANy 
c Ompet It IVeNess

In the era of business transition, the effective 
management of knowledge is proposed as a 
strategy that exploits organizational intangible 
assets. Knowledge management (KM) with no 
doubt could be considered as one of the hottest 
research topics of the past decade (Kalpic and 
Bernues, 2006: 40), the birth of KM, which oc-
curred in the early 1990s, grew from recognition 
of how difficult is to deal with complexity in 
an environment of ever increasing competition 
spurred by technology and the demands of so-
phisticated customers.

“Advance towards the knowledge society is un-
stoppable, verified by the emergence of knowledge 
workers. As just one example, during the XX 
century in USA, knowledge workers, defined as 
employees working mainly with information - man-
agers, salesmen, clerks, professionals, technicians 
- have increased from 17% to 59%, while, at the 
same time, blue-collar workers have dropped 
from 83% to 31%. Thomas Stewart (1997), editor 
of Fortune, places the historic point of inflection 
in 1991, when, for the first time, investment by 
US firms in information technologies exceeded 
investment in production plants and equipment.” 
(Camisón, 2000: 1)

It is not surprising that knowledge has become 
the main factor in value creation modern society. 
However, knowledge is by no means an unknown 
variable, as it has always been present in firms and 
in economic activities. Intelligence, understand-
ing, talent, skills and learning have always been 
essential components in innovation and success. 
Just as an anecdote, Aristotle Onassis rightly 
said that “the secret of any business is to know 
something that nobody else knows”.

While knowledge has been identified as the 
competitive advantage of the future, its wide-

spread bad management is worrying. McKinsey’s 
recent study among 6000 executives in 77 firms 
shows that knowledge and skills are the worst 
managed assets in organizations. Only 23% of 
the executives stated that their firms got to attract 
talented managers, and only 10% got to retain the 
best professionals. The waste of the knowledge 
owned by organizations has a direct affect on costs, 
as it can lead to duplicating tasks or repeating past 
failures (which could be avoided by simply using 
experience learned in the past), wasting the time 
and money invested. The expression “reinvent the 
wheel” perfectly illustrates the absurdity of this 
behaviour. Concerning this poor use of knowl-
edge, we might mention studies demonstrating 
that between 20% and 30% of firms’ resources 
of are squandered on “reinventing the wheel”; or 
as Lew Platt, executive of Hewlett Packard, said: 
“If we knew what we know, we would be three 
times more profitable,” (Boshyk, 1999: 7). This 
perception leads to the statement that only the tip 
of the iceberg (one eleventh) of human talent is 
managed. The rest of the knowledge, still “under 
water”, is the great challenge, the copious source 
of value creation.

David Skyrme, co-author of the study Creation 
of the firm based on knowledge, considers that no 
big firm has effective information management or 
widespread Knowledge Management practices. 
There is a poor capitalization of ideas and cre-
ativity, and knowledge is lost in staff turnover, as 
well as unexploited knowledge assets. Some firms 
even buy expert services they already possess 
simply because they are not informed about what 
they know. In fact, CIO Magazine recently said 
that the participants in the knowledge economy 
presently are probably a minority of companies 
rich in knowledge and in knowledge experts, as 
opposed to a large majority of companies whose 
Knowledge Management is so awkward that they 
need help to enter this battle.

The effective introduction of Knowledge 
Management in organizations raises a series of 
diverse problems (Rastogi, 2000; Dibella and 
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Nevis, 1998; Revilla, 1996). In summary, the 
reasons that make Knowledge Management so 
difficult to implement are conceptual, organiza-
tional, cultural and technological.

The management of knowledge is difficult, 
first, because of the complexity and inaccessibility 
of knowledge itself as an asset. Unlike tangible 
assets, intangible assets based on knowledge pres-
ent problems of identification and representation, 
heightened when the knowledge is so fragmented 
that it is not known where it resides, or when the 
knowledge is so complex that it is practically 
inaccessible.

It is worth outlining two more technological 
obstacles. Firstly, the cost and the time needed to 
implement the technology supporting Knowledge 
Management systems. SAP, a company special-
izing in more traditional ERP software, estimates 
that the implementation of its system in a me-
dium-size company costs between €90,000 and 
€180,000, and this does not take into account costs 
deriving from the adjustment of the organization’s 
system, which can significantly increase the final 
price. The Lotus Notes solution for big compa-
nies can exceed €280,000. The second problem 
is that this kind of system can generate so much 
information and data that these can limit or dam-
age executives’ clarity of perception, ideas and 
decision-making ability.

Knowledge management is a new advance in 
business management, progressing in its develop-
ment thanks to big pioneering companies (Skan-
dia, BBV, Finanzia, Ericsson, Bankinter, etc.). 
Until now, the companies dedicated to developing 
information systems related to Knowledge Man-
agement have only had big corporations in mind. 
Illustratively, one of these prominent software 
companies (Meta 4) specifically declares that its 
target clients are companies with annual sales 
of above 600 million euros. This trend is not an 
insuperable obstacle that prevents the application 
of this management innovation to SMEs, taking 
into account, of course, the difference in size. 
Nevertheless, it is important to eliminate the 

reticence present in SMEs on this issue, probably 
motivated because software companies develop-
ing KM systems have until now dedicated all their 
efforts to big corporations. In addition, it must be 
borne in mind that management ideas originating 
in the context of big companies are not directly 
applicable to SMEs by merely reducing their scale. 
It is necessary to endow the SMEs with tools for 
self-diagnosing their Knowledge Management 
needs and to create systems adapted to their 
particular strategic, organizational, human and 
technological features.

The managerial perception of knowledge 
needs in SMEs is mainly related to efficiency 
aspects in operations and processes. When the 
managers’ vision of IT investments is not strategic 
but operational, the results of the technological 
innovation are always effective but they are also 
limited. In this context, it is common to think 
that Knowledge Management in companies is 
equivalent to having an advanced management 
application, or, better still, an ERP. Taking into 
account the magnitude of investment necessary 
in a system of this kind, top managers are often 
overwhelmed: “After having implemented the 
ERP, our IT investment in Knowledge Manage-
ment is covered in mid-term.” This is a phrase 
that is often heard today. The dominant feeling 
in many organizations, after covering this phase, 
is that they have reached a cul-de-sac. This con-
viction is simultaneously developed with a long 
process of difficult and almost always contro-
versial implementation, in view of the deep and 
extensive changes in work processes forced by 
the new computer system.

The lack of a strategic approach guiding the 
investment in technology leads to the tool decid-
ing the course of the organizational innovation, 
when the theoretical prescription is precisely the 
opposite. 

This vision corresponds to an outdated concept: 
that the environment is basically stable, needs for 
information are going to remain unchanged and the 
investment to meet them will be useful for a long 
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time. This managerial concept is deeply wrong. 
Uncertainty and change dominate the managerial 
environment of any industry, constantly renewing 
requirements for knowledge that executives must 
control in order to compete. Traditional computer 
systems, even the more holistic ones such as 
ERPs, can affect the efficiency of the company, 
providing new functions that will allow delivery 
times, stocks or financial costs to be cut. But 
these management tools rarely improve innova-
tion in organizations. The value added by a KM 
system relies on the incorporation of strategy in 
IS and competitive intelligence systems. An ERP 
system will usually achieve a logical transition 
from a “chaotic” state to a structured and ordered 
system dealing with the storage and handling of 
information and access to it, but the organization 
will remain a long way from having knowledge. 
In the practice, the organization will have data 
that, when transformed and compiled, turns into 
information, vital in the daily business activities, 
but which is not enough in itself to lead innovation 
processes. In order to access strategically valuable 
knowledge, SMEs need to invest in systems and 
technologies capable of feeding managers with 
the intelligence necessary for them to stand out 
from competition. The essential nutrient in this 
knowledge derives from the processes of compar-
ing, weighing, simplifying, focusing and evaluat-
ing the accumulated information. To tackle this 
challenge, new Knowledge Management systems 
must be developed and combined with the suitable 
human resources policies.

One of the areas where SMEs are weaker is 
in knowledge of markets and competitors. This 
fact is a consequence of their low sensitivity to 
the world that surrounds them, their centripetal 
trend to concentrate efforts in operational areas, 
neglecting systematic strategic analysis of the 
industry and of environmental changes. However, 
necessary knowledge about a rival company, a po-
tential customer, a partner or a future stakeholder 
can be a determining factor in the development 
of their business.

Another problem lays on the scope of KM. 
According to Maguire et al. (2007:40) differ-
ent authors have different perspectives on the 
technology scope of KM. Some authors include 
workflow, document control, e-mail, intranets, 
extranets, e-business, CRM, data mining and busi-
ness intelligence. Other authors follow a narrower 
perspective including only the technology which 
directly affects the functions of KM.

DeVel OpmeNt  Of  KNOwle Dge  
mANAgeme Nt  sOl Ut IONs f Or  
VAle Nc IAN f Irms

The need for this change in managers’ percep-
tions of KM systems triggered the creation in 
2000 of the Research Group for Investigation 
on Strategy, Knowledge Management, Innova-
tion and Organizational Learning (GRECO) at 
the Universitat Jaume I. The group’s aim was the 
development of different projects to help local 
companies achieve better competitive conditions 
for penetrating the knowledge society.

The first step in this direction was the contract 
signed with the Ministry of Industry and Trade 
of the Generalitat Valenciana (regional govern-
ment), as part of the “Networks of Intermediate 
Organisations for Innovation Support” program 
of IMPIVA (Valencian SME Institute) forming 
part of the Initiative for SME Managerial Develop-
ment, to run the project called Knowledge Club: 
Approaches, Tools, Platforms and Applications 
for Knowledge Management in SMEs. It was a 
two-year project (2000-2001), which led to the 
creation of an informal group of companies (in-
terested in organizational learning, intellectual 
capital, Knowledge Management and innovation) 
that served as a debating forum and laboratory 
in this field, and that took the name of the Club 
for Knowledge Management, innovation and 
Organizational Learning of the Valencian 
Community (GENOMA). This Club has car-
ried out different activities since then, bringing 
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together more than 70 organizations, including a 
selected group of leading Valencian Community 
companies. This experiment was a pioneering 
one in Spain, as two other projects operating 
at the time had quite different characteristics: 
Euroforum Escorial was exclusively based on 
big companies, and Cluster Conocimiento in the 
Basque Country was an organization tied to the 
implementation of public policy. The Club is a 
private initiative for the competitive development 
of knowledge practices in a Community and for 
the design of a strategy helping to extract all the 
knowledge potential to benefit the competitiveness 
of companies in any industry. Its vision is become 
a leading organization for the development of 
Knowledge Management and Innovation in the 
Valencian Community, contributing opportuni-
ties for learning, exchange of experiences and 
knowledge among all agents in the organization 
in order to improve the competitiveness of com-
panies in any business.

Three types of actions were undertaken in 
order to determine the present state of Knowl-
edge Management of Valencian SMEs, as well 
as specifying the criteria and directives that any 
Knowledge Management system should meet to 
be easily implemented in any SME. First, the 
gathering of qualitative information during the 
first phase of the project, prior to the design of the 
Knowledge Management model, was carried out 
by 5 dynamic groups with the SMEs participat-
ing in the project, held throughout June and July 
2002. These meetings were made up of a total of 
32 specialists from different companies, together 
with the project team. In addition, a Delphi study 
of external experts was carried out in order to 
identify the Knowledge Management tools most 
suitable for specific managerial contexts. The 
experts’ panel included university researchers in 
the area under study, members of the public ad-
ministration, and managerial professionals from 
top companies in order to gather both managerial 
and theoretical opinions. After the qualitative 
study, some quantitative studies were carried out 

in a representative sample of SMEs in the Valen-
cian Community. The quantitative studies were 
carried out on a sample of 401 companies from 
the Valencian Community. The sample selection 
was guided by the desire to reach a significance of 
± 95.5% in the SME population of the Valencian 
Community, with an error of ± 5%.

One of the conclusions of the work meetings 
and the empirical studies developed as part of 
GENOMA was the need to develop a Knowledge 
Management model, with its subsequent opera-
tionalization based on IT and with the following 
goals:

1. To respond effectively to the Knowledge 
Management needs of Valencian Com-
munity companies, presenting a reference 
system for them. 

2. To cognitively support the processes of im-
proving learning and innovation capacities 
in SMEs.

3. To stimulate distribution and managerial 
application of the tools for strategic manage-
ment and innovation management based on 
knowledge.

4. To offer updated and global information. The 
system should be orientated towards meet-
ing managers’ needs for information for the 
adoption of strategic decisions, encouraging 
the application of a strategic management 
approach based on knowledge.

5. To develop a polyvalent system, useful as 
platform for SME in any industry, capable 
of supporting subsequent developments in 
specific sectors.

With this mission in mind, the model and 
the operative technical solution should be an ap-
plication destined for document and Knowledge 
Management in the company, as management 
must not only consider the already codified and 
structured explicit knowledge, in any format, 
in the company’s databases, but also the tacit 
knowledge hoarded by its people.
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In our view, similarly as Wright et al. (2004) 
consider, a Knowledge Management systems must 
be leaned on two practices. First, a knowledge 
repository that makes information contextu-
ally available (Markus, 2001), managing social 
networks to facilitate awareness of, and access 
to, specialists (McDonald and Ackerman 1998). 
Second, a more informal forum where employees 
can exchange ideas and work products via enter-
prise groupware applications.

Besides, this system would allow that knowl-
edge and information deposited in the corporate 
Intranet to be shareable by all members of the 
organization, as well as people outside (clients, 
suppliers, etc.), with the necessary safety filters, 
in order to improve efficiency in the performance 
of tasks and processes, as well as the reputation 
and the competitiveness of the company.

The generic solution needed for Knowledge 
Management was conceived as the hypertext or-
ganization of Nonaka and Takeuchi (1995), where 
knowledge-based layers are introduced in parallel 
with the business functional structure, without any 
kind of re-engineering. This knowledge layer is 
supported by a technical system combined with 
the appropriate Human Resources policies. The 
functioning and contribution of every member of 
the organization to this knowledge layer cannot 
be left to chance, so formal procedures and rec-
ognition must be introduced in the organization. 
A virtual network therefore runs in parallel with 
the daily activities of the organization, supporting 
them without interfering.

The innovation potential of such a virtual net-
work has been demonstrated in many instances, 
as in the case of OSS development. Although 
some restrictions must be considered regarding 
the size of the community involved, the lessons 
learned in the motivation issues and the formal 
structures in the evaluation and consolidation of 
the ideas contributed are very valuable (Ahuja, 
2000). The reticence of employees to share their 
knowledge can be perfectly well overcome, as 
the “private-collective” innovation model in 

OSS development has proved (von Hippel and 
von Krogh, 2003.)

In this respect, two different “virtual spaces” 
were considered necessary in the Knowledge 
Management system. First, an informal space 
where the debate about new ideas and practices is 
unrestricted, and the informal acknowledgement 
and praise of colleagues drive the motivation to 
contribute. Secondly, a formal database, where the 
knowledge generated throughout the organization 
is incorporated into formal documents backed up 
by managers and experts in each field. This second 
“virtual space” of consolidated knowledge will 
guide business activities in form of procedures, 
routines, formulas, manuals, etc. The recognition 
of these formal contributions must go beyond the 
signature of the author of the documents. Tangible 
incentives must be introduced, such as promo-
tion or financial rewards. Besides, in this model, 
the role of the knowledge reviewer is crucial. 
Knowledge maps of the organization must be 
traced. The identification of the experts in each 
field brings, as well as the explicit recognition of 
these professionals, the responsibility to help and 
advise the members of the community when their 
services are required. 

Aware that the success of a system depends 
on its actual usage (Devaraj and Kohli, 2003), 
the research team included different technical 
characteristics in the design of the model that 
facilitate the implementation of organizational 
policies and norms supporting the sense of com-
munity. This includes the identification of the 
contributions of each member of the organization 
and the use and assessment of each knowledge 
unit in the system.

GRECO and GENOMA had been working in 
this conceptual model of Knowledge Management 
from 2002 to 2005, through the development of the 
application KnowSoft for Knowledge Manage-
ment. The model offers the following features:

• Firstly, the system allows the company to 
manage the knowledge stored in its routines 
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and processes, both when it is codified and 
recorded in some material support and when 
it is still only possessed by an employee. In 
this second case, the system offers a way 
for the members of the company to make 
explicit and deposit any tacit knowledge 
in any knowledge area (clients, suppliers, 
markets, processes, tasks). This can then be 
brought together and classified to be made 
available to any other member who may 
need it later.

• The second basic feature of the program is 
related to documentary management: the 
system allows the storage, management 
and distribution of all kinds of documents 
(catalogues, invoices, forms, reports) in any 
format. The application also offers an effi-
cient response to documentary management 
needs deriving from management system 
certification processes, as it is adapted to 
the latest versions of the standards ISO 9000 
and ISO 14000.

• The application also offers a platform that 
supports the controlled search, extraction 
and distribution of documentation and 
knowledge, as well as workflows and col-
laborative resources among its users.

The most outstanding characteristics of the 
system are as follows:

• KnowSoft is a computer solution applicable 
to any company, regardless of its size and 
technological and organizational architec-
ture.

• The system is easily accessible for any user 
through the company’s network, allowing 
the centralization and rationalization of files 
in the server. It is an open system, configu-
rable into an Intranet / Extranet, which lies 
in a secure, centralized repository, fully 
manageable from a browser. The techno-
logical platform that supports the computer 
system has been designed so it can be fully 

integrated into the corporate Intranet and 
into an Internet environment.

• Safe access outside and inside of the organi-
zation by means of a "login" and "password" 
system. By means of this system it is possible 
to unequivocally identify any user of the 
system and guarantee the privacy of the data 
owned by the users and by the company.

• Restricted access to the different functions 
of the application, depending on the type of 
user and work group. When a document or 
knowledge is introduced in the system, it can 
be marked as free access for any user, or its 
use can be restricted to only certain users 
or work groups. Depending on the security 
level assigned to users, they will be able to 
access certain functions, documents and 
knowledge.

 Security and confidentiality are guaran-
teed by the creation of work groups inside 
the company and three user levels: system 
manager, group manager and user. The tasks 
of the system manager are to create and 
delete users and work groups, as well as to 
introduce the fields that define the knowl-
edge units (processes, instructions, types 
of documents and locations). The group 
managers are responsible of administer-
ing the knowledge units, the tasks and the 
contacts of their field, as well as the bulletin 
board and definition of the key words of 
the thesaurus. The users have unrestricted 
access to the fields in which they have been 
authorized to work, as well as full access to 
the communication modules, although for 
the creation or modification of knowledge 
units they need the approval of the group 
expert.

• Fully compatible with the corporate Intranet 
and with any pre-existing database imple-
mentation, like an outer layer on the existing 
information systems, promoting advanced 
information handling and its integration, 
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without need to modify the previous IS 
structure of the organization.

• Robustness of documents, with access from 
any terminal and without duplication.

• Advanced search engine for documents and 
internal knowledge organization.

• Creation of common language and ter-
minology in the organization, facilitating 
codification and searches of knowledge and 
documentation.

• Remote and secure access via the Web for 
search and retrieval of information in the 
corporate database.

• It allows communication and coordination 
of tasks and agendas among workers, even 
those located in different geographical areas, 
through groupware modules.

• Scalable application, with modules adjust-
able to the company’s needs and with the 
possibility of including new modules de-
veloped ad hoc.

• A solution that needs simple installation 
with a few minimal requirements for easy 
access working with any browser (Explorer 
5.5 or above, Netscape 6.0 or above, Opera 
7.11 or above).

• The software that has been used for opera-
tionalizing the model consists of existing free 
software tools on the market, with an open 
and scalable architecture. Specifically, the 
program was developed using PHP language 
with some JAVA components. The system 
is fully compatible with different operating 
systems (Windows, Linux and Unix) as well 
as with a Web environment. The application 
is compatible with the following database 
systems: MySQL and Server and any other 
system through ODBC. The only additional 
needs for running the application are an 
Apache Server, the database MySQL, and 
the LINUX operating system. The needs 
for investment are therefore very small as 
the application uses free access software, 

although it is always advisable to use com-
piled solutions.

• Economical solution. The base price of the 
system is 1.500 euros. Customization of 
the program for information searching and 
reading generated by other programs and ad 
hoc development of other functions has an 
initial cost of 42 euros / hour. A maintenance 
service is offered by telephone or internet, 
with an annual cost per application of 250 
euros.

SoftKnow solution for the Knowledge Man-
agement includes different spaces and services. 
The Document Space, the Best Practices Space 
and the Experts’ Directory are tools for codify-
ing, storing and searching knowledge. Groupware 
tools, on the other hand, are aimed at improving 
communication and coordination between the 
users.

• Documentary space. This storehouse 
provides the necessary tools for recording, 
cataloguing, searching and filing documents, 
as well as extensibility more suitable for the 
development of new solutions from the basic 
services. The idea is to reflect the common 
life-cycle of documents, from their creation, 
passing through different levels of approval 
up to the establishment of search taxonomy. 
Documents can only be released, removed 
or modified by the author and the group 
managers to which they are assigned.

We would like to emphasize that the application 
allows both procedures and quality handbooks 
deriving from the certification process under 
the series of ISO procedures to be checked and 
released. Every document preserves all its versions 
through a log file of modifications.

The documents obtained from quality process 
certification result in the design of a map and 
tasks process for the company, which constitutes 
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the basis of the hierarchical tree for the whole 
system.

• Best practices space. The best practices 
space tries to establish a common framework 
to facilitate the sharing of experiences in 
general and, particularly, practices increas-
ing organizational efficiency. The best 
practices space allows the capture, registra-
tion, cataloguing and reinforcement of best 
practices arising directly from the operation 
of the business (Wenger, McDermott and 
Snyder, 2002.). On one hand, by means of 
follow-up services, it seeks to identify best 
practices on the basis of measuring per-
formance and successes. The Knowledge 
Management systems must be capable of 
identifying “gaps” in the map of organiza-
tional knowledge. When certain individuals 
significantly outperform others, it is a sign 
that there exists a better practice that could 
be shared. In addition, the workflow tools 
allow the creation of applications based on 
processes to ensure that the practices are 
generally continued and measured.

The deposit and the administration of knowl-
edge are carried out very simply, from four 
modules:

Knowledge units. This is the main tool 
for capturing, storing and later accessing the 
knowledge deposited in the system. Through this 
module knowledge units are created, supported 
and eliminated. It is therefore the place where 
knowledge resides, accessible for every employee. 
This presentation makes the management of the 
knowledge dynamic, valuing the incorporation 
and the maintenance of a knowledge unit, de-
pending on its usefulness. First of all, it must be 
said what it is understood by knowledge units. 
These units can be any kind of document where 
exists relevant information and this information 
has been organized by establishing context, has 
been refined by discovering relationships, has been 

abstracted and synthesized (Muthusamy, 2005). 
This implies a big difference between the treat-
ment necessary for managing data and knowledge 
units. Whereas in data warehouse the processing 
techniques play the main role due to great amount 
of data, in Knowledge Management the focus is 
centred in experts, and the introduction of a single 
unit in the system is a meditated action that needs 
a process of reflection. The responsibility of the 
validity and usefulness of knowledge in the system 
repository falls on the experts shoulders, and the 
system can only facilitate the process proposing 
some standard fields or parameters that will help 
in the contextualization and identification of the 
knowledge. 

Considering this philosophy, the implementa-
tion of the knowledge repository was designed as 
follows: The deposit, removal or modification of 
knowledge units can only be carried out by the 
knowledge area manager or the group managers 
to which a unit belongs. Every knowledge unit 
consists of several parameters, as we can see 
from the information collection screen included 
in Figure 1. When a knowledge unit is introduced, 
it must compulsorily be associated with a series 
of key words (predefined in the Thesaurus) 
that outline the topics to which it refers. Every 
knowledge unit will also store a reference to the 
author of the unit, as well as the mention (from 
drop-down menus) of the area of knowledge, the 
business procedures, processes, products or ser-
vices associated with this knowledge unit, type 
of document (text, drawing, video, spreadsheet, 
etc.) and the office or premises where the unit was 
generated or can be used (Wiig, 1993). Besides 
these standard parameters, a specific company 
would need some other fields depending on the 
business activities where it is involved.

The search of the knowledge units can be made 
by each of its fields or any combination of them. 
The search output offers a list of knowledge units 
that satisfy the search conditions established.

Thesaurus. When an user non expert in a field 
consults a knowledge unit some problems may 
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arise in its understanding, most of them related to 
semantic non-interoperability (Pundt and Bishr, 
2002). This phenomenon occurs because describ-
ing an item thematically is a subjective procedure, 
and due to semantic heterogeneities and different 
terminologies and conceptualizations (Proko-
piadou et al., 2004). To overcome this problem 
the thesaurus is a powerful tool. This consists of 
a dictionary of key words defining the content of 
a knowledge unit or document. It facilitates the 
organization of the contents and the later retrieval 
of knowledge, imposing a common language in 
the organization so that the contents are organized 
appropriately and do not fragment in extend. 

Data sharing between different information 
communities or simply different people, requires 
a common universe of discourse that is based on 
a consensus concerning the semantics of the data 
(Pundt and Bishr, 2002). The semantic used in 
the classification of knowledge units contributes 
strongly to the organization of information. For 
Prokopiadou et al. (2004), a thesaurus accom-

plishes the following objectives in a Knowledge 
Management system: (1) establish descriptive 
terminology, (2) guide the end-user to an effi-
cient pathway towards high-quality information 
retrieval , (3) organize information and knowledge. 
These objectives can be achieved by establish-
ing a descriptive and controlled interrelated 
terminology.

In the programme, this is implemented as fol-
lows: the system insists on the definition of key 
words when a new knowledge unit is created or 
when a new document is established, after consul-
tation the drop-down list with the existing ones. 
At the same time, the introduction of new terms 
in the thesaurus must be backed by the permission 
of the area expert. Although the thesaurus can be 
consulted partially for each knowledge area, to 
avoid misunderstandings, the same term cannot be 
used in different knowledge areas with different 
meanings. Figure 2 reproduces the information 
collection screen.

Figure 1. Introduction of knowledge units in SoftKnow
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• Knowledge areas. We can define different 
areas of knowledge which will group the firm 
knowledge. It is therefore a way of organiz-
ing and setting up the contents. At the same 
time, because each area has an expert or 
manager who validates and is responsible of 
the information in it, this classification acts 
like an experts map. Being an area expert is 
an explicit recognition and implies that the 
expert will be the first to ask by the rest of 
employees when finding a difficulty in the 
understanding of a knowledge unit. Besides, 
the validation and continuous updating of the 
knowledge can be a time consuming task, 
and this must be taken into account in the 
experts’s schedule planning and accordingly 
rewarded. 

 This recognition would help to break the “re-
sistance to be known as an expert” (Desouza, 
2002), one of the main cultural problems in 
knowledge transference. Nevertheless, the 
knowledge areas are more than this. From a 
strategic approach of Knowledge Manage-

ment, the definition of the knowledge areas 
in the firm is emphasizing and prioritizing 
those areas of knowledge that need more 
attention strategically for the future of the 
company (Wiig, 1993), so their establish-
ment must be thoroughly pondered deci-
sion.

• Statistics module. The purpose of this mod-
ule is to provide information for assessing 
the performance of the knowledge units 
deposited by users in the system. Among 
other data, it provides information related 
to the number of consultations of every 
knowledge unit and the number of these 
units introduced and consulted by every 
user. An example of the information that 
can be compiled can be seen in Figure 3. 
More information can be added to these 
parameters, like the mean of the valuation 
done by the users. This kind of statistics are 
essential in the implementation of some as-
pects of skills and competence management 
systems (Dingsoyr et al., 2005), a powerful 

Figure 2. Thesaurus in SoftKnow
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human resource policy to overcome some 
of the cultural barriers found in Knowledge 
Management. Besides, the analysis of the 
statistics may answer some strategic ques-
tions such as which are the areas where more 
training is needed, which is the knowledge 
more valuable for the firm or who are the 
employees who give to the firm the most 
valuable knowledge.

• Directory of experts. A Directory service 
represents a place of unification providing 
order and structure to the objects and items 
defined in the corporation. In the directory, 
information is stored on each and every 
member of the company’s staff (white pages), 
and on their skills, curricular information, 
areas of expertise (yellow pages). On the 
basis of these services, other richer solutions 
can be provided, such as communities of 
knowledge, when experts are found with 
singularly excellent knowledge in a certain 

area and can for part of the community. The 
system also allows the skills, competences 
and areas of expertise of the staff to be moni-
tored, facilitating the periodic review of the 
performance and achievement of aims.

The management of the staff of the company 
for these purposes begins with the collection of in-
formation carried out from the “User” paragraph, 
planning the users’ profiles and establishing the 
privileges they enjoy in the management of the 
system. The expert search is carried out using 
the same key words assigned to the knowledge 
units.

• Groupware tools. When an Intranet is de-
signed for Knowledge Management, it is also 
important to provide it with a few functions 
for the team work and for horizontal and 
vertical communication (Desouza, 2002). 
The modules of tool groupware that we have 
incorporated into SoftKnow are:

Figure 3. Statistics in SoftKnow
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• E-mail. Though this functionality can 
be met by other means, we consider 
it a good idea to integrate it into the 
program so its management is easier 
and it is adapted to the requirements 
of the users. It allows the sending of 
e-mail messages from the different ac-
counts users have given in compatible 
mail servers with POP3/SMTP/IMAP 
from any point on Internet.

• Task planning module (WorkFlow). 
This allows management of an indi-
vidual list of tasks, or additions by 
those with permission (managers and 
experts), affecting other users’ lists 
of tasks. The module is easy to use, 
working graphically and intuitively.

• Collective Agenda. Users can manage 
their own agenda, assigning meetings, 
trips, bank holidays, etc. Not all the 
events on a user’s agenda are visible 
to all staff because the user is able 
to make private appointments with 
complete privacy. Managers and ex-
perts have the opportunity to make 
additions that can affect the agendas 
of the other users of the application.

• Address book. This module allows 
users to keep an address book with 
information about people and or-
ganizations. These contacts can be 
confidential to the user or shared by 
the different groups to which the user 
belongs.

• Chat. This is used for supporting dia-
logs in real time with other users who 
are connected to this module of the 
application at the time. Establishing 
conversations with bosses and work-
mates is simpler and more comfortable 
with the new technologies provided by 
Intranets.

• Notice board. This allows the exchange 
of ideas in an informal way between 
communities interested in the same 
area of knowledge.

• Discussion forums. These allow users 
to communicate asynchronously in 
order to debate on topics of interest 
and, particularly, to answer frequently 
asked questions. As the forum can be 
seen by all users, when a user answers 
a question, this answer is also available 
to the other Intranet users. 

• FAQ Paragraph (Frequently Asked 
Questions). The discussion forums and 
the FAQ paragraph are particularly 
interesting because of the extent to 
which they are disseminated, because 
the answers are noticeable and because 
the knowledge is distributed to all us-
ers.

• Information module about the company’s 
external agents. Though an Intranet is cre-
ated particularly to manage information and 
knowledge about the users’ own company, 
we must not forget the importance of certain 
external agents of special interest because 
of their activities (suppliers, customers, 
competitors, public institutions, unions, en-
vironmental or consumer protection organi-
sations, etc.). This module allows the storage 
and systematization of all the non-strategic 
information that the company offers freely 
to its users (Wright, Jindanuwat and Todd, 
2004). For example, the compilation in this 
module of the information that the company 
has about its customers (purchasing profile, 
needs, contracts, invoicing, location, profile 
of the customers’ heads of purchasing, etc.) 
can be valuable sales staff who can organize 
their work better around it (Dingsoyr, Djar-
raya and Royrvik, 2005). 
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Impleme Nt At ION Of  the  
sOft KNOw  mODel : res Ul ts  

Implementation methodology

The implementation of the different modules 
making up TALISMAN consists of the follow-
ing steps:

• Presentation of the product, definition of 
requirements and procedures of installation 
at the company.

•  Definition and adjustment of the tools, the 
procedures and the working methods to 
implement the tools.

• Identification of the company’s needs in 
order to define the practical applications to 
develop in each of them.

• Preparation of the plan of technical work 
and training development. This includes 
the definition of a calendar, a working plan 
with the companies for the implementation 
of the tools in the companies and a plan of 
practical application and training develop-
ment. The customization of the model has 
allowed the accommodation of the contents 
and processes of Knowledge Management 
with the aims and interests of every col-
laborating SME, starting with specifying 
the knowledge that is valid for management 
and which takes priority. 

• Running the processes and procedures 
defined in the model. This has consisted of 
the integration into the SME’s management 
processes and systems of the action criteria 
deriving from Knowledge Management.

• On-site training and continuous tele-train-
ing using the Intranet from the project. The 
viewpoint adopted with implementation 
attempts not only to implement the system 
but also to train the organisations in running 
it, so that the computer system is installed 
at the company along with staff training in 
the methodology and tools. In every SME, a 

person was selected to be trained as manager 
of the Knowledge Management system. In 
addition, even during the testing phase of the 
Web project, the operators provided constant 
assistance with the system by means of e-
mail.

The implementation calendar was developed 
during October and November 2002, at a pace 
of 10-12 days per company. Implementation is 
concluded when the full integration of the action 
criteria deriving from the system occurs in the 
strategic management processes and systems of 
every company and when the executives are aware 
of the knowledge flows that the system offers in 
their decision-making process. The system has 
been installed in a network of 17 companies as-
sociated with GENOME, working perfectly both 
at service companies (consultancy, engineering 
companies, computer applications industry and 
energy services) and manufacturers (ceramics, 
footwear, marble, construction material and 
cardboard). 

Indicators of the effect of the 
r esults of Implementing softKnow 

After the installation of the system, we have 
carried out a final implementation audit which 
allows us to check the efficiency of the running 
of the action criteria defined and implemented 
for Knowledge Management at every company, 
and this audit reports information that allows us 
to gradually adapt the level of implementation 
of Knowledge Management at the SME. The 
experience we have accumulated in the practical 
application of SoftKnow’s confirms the practical 
utility of our work.

The SoftKnow solution has allowed the qual-
ity of the document management and knowledge 
to be noticeably improved in the company. Some 
indicators support the following results:
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• The accessibility of information collected 
as well as the capacity of interpretation 
of the knowledge by executives has risen 
remarkably thanks to better organization 
and access to the contents.

• Staff access to the updated documentation 
and to explicit knowledge in real time has 
grown by 88%.

• The internal communication of ideas and 
knowledge has grown by 60% (measured in 
terms of transaction numbers) thanks to the 
use of chat, opinion forums and the notice 
board).

• Staff knowledge about management best 
practices internally compiled and related 
to their tasks reaches 100% of the staff.

• The growth of the sharing of tacit knowledge 
among staff is shown by the fact that 40% of 
the staff have already voluntarily deposited 
knowledge in the system, a rate of increase 
of 15 points / year.

• The internal organization of work has 
progressed, with 80% of meetings already 
coordinated with Groupware instruments, 
such as the collective agenda.

c ONcl UsION

SoftKnow is a computer innovative application, 
which contributes original solutions to overcome 
the restrictions that prevent or harm Knowledge 
Management: 

• It can be purchased and implemented at an 
affordable price for any organization. The 
implementation of an intranet for Knowledge 
Management is an economical solution be-
cause its price does not exceed the sum of 
€12,000.

• The product is designed from the beginning 
satisfactorily meet the current trend of bas-
ing Knowledge Management systems on 
platforms that work with Internet technol-

ogy. It allows the handling of both explicit 
and documentary knowledge and the tacit 
knowledge hoarded by people.

SoftKnow is a powerful and complete tool ap-
plicable to any organization that wants to rational-
ize and to improve its Knowledge Management. 
The practical applicability of the tool has been 
positively confirmed with its practical operation 
in the networks of the companies taking part in 
the project.

In this sense, the Softknow experience under-
mines the conviction that Knowledge Management 
systems can significantly leverage firm knowledge 
only in big companies (more than 200 employees) 
(Davenport and Prusak, 1998). The advantages 
are clear for firms where a frequent direct contact 
among employees is not possible, although there 
are few members, as in firms geographically 
disperse or an itinerant sales force. Nevertheless, 
even for those companies with few employees in 
a single premise, the sharing of knowledge among 
staff has doubled. The knowledge repository 
system allows to store any kind of information, 
from text to draws, and any size, from complex 
procedures to simple tips for a determined task, 
and when the use of information in the business 
and the complexity of the tasks reach a relative 
high level, the knowledge repository and retrieval 
system has improved considerably the accessibil-
ity and use of information in all the firms.

And important conclusion extracted during the 
implantation of the systems in the different firms 
is that an explicit firm policy on relevant infor-
mation deposit and distribution must be stated. 
Besides, organizational routines systematising the 
information deposit by the employees in different 
formats such as documents, reports, procedures 
and formulas must be established (Davenport et al., 
1992). Although some employee training is always 
necessary for the correct use of any programme, 
the easy and intuitive use of SoftKnow permitted 
a full commandment of the application in only 
two days of training, nevertheless, the final usage 
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of the programme depends on the CEO’s support 
and breeding of an information-share culture. 

Regarding the difficulties found during the 
adaptation of the programme to the different firms 
involved in the project, the general purpose of the 
application made the implantation relatively easy. 
From a technical point of view, the use of internet 
technology smoothed the problems found in local 
applications, the installation being only necessary 
in the server. During the customization, the major 
adjustments were realized in the unit knowledge 
stored and retrieval module. In some firms, keep-
ing track of the different versions of documents 
and their evolution during time was mandatory, 
so in these cases the system stored all versions 
of any knowledge unit with their related fields. In 
other firms, new fields were introduced in the date 
base for knowledge units storage and retrieval. 
Besides the common fields recommended by 
Wiig (1993) such as author, date, reviewer, key 
words, department, product, technology, office, 
kind of document or task, some sectors demanded 
other crucial information in the process of search 
and retrieval, such as client, client place, official 
procedure, etc. No major modifications were 
necessary besides this module. 

The biggest difficulties were found during 
the introduction of the firms present informa-
tion into the system. The exacting identification 
and classification of the information during the 
knowledge unit deposit made impossible the auto-
matic migration of the current information to the 
knovasoft datebase. This demanded a considerable 
effort during the manual introduction of the most 
relevant information of the company to make the 
program operative. 

As a general conclusion we can say that the 
objective of a non-aggressive and cheap implan-
tation was attained by means of a Web-based, 
compact, simple maintenance, standard technol-
ogy program. The independence of the system 
with other applications of the firm smoothened 
the introduction of Softknow. Nevertheless, this 
independence may produce a disadvantage de-

pending on the application purpose. Following 
the hypertext model of Nonaka (Nonaka and 
Takeuchi, 1995), the conception of SoftKnow as a 
system where the relevant knowledge of the firm 
is introduced following a strict process of expert 
validation permits to separate the management 
knowledge system from the daily fast data gen-
eration during the business activities. This does 
not prevent the workers’ consulting and use of 
the firm knowledge in any moment for their daily 
task at the independent knowledge layer created 
by SoftKnow, 
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Abstr Act

Companies are increasingly conscious of the fact that the achieving of their objectives, together with the 
improvement of their competitive advantages, depends on the appropriate management of the human 
factor. The dynamism and strong competition that characterize the business world make it increasingly 
necessary to introduce a system of human resources to allow the exploiting of the knowledge and skills 
of both people and teams, thus encouraging their learning capacity. In this context, e-learning is becom-
ing established as a .exible and quick way of improving the acquiring of knowledge and skills within a 
company. The rapid growth and expansion of e-learning, together with the failure of some of its projects, 
has made the development of various assessment approaches a necessity. Given the importance of this 
aspect, the aim of this study is to analyze the progress that has been made in the quality of e-learning 
initiatives. 

INtr ODUct ION
 
Globalization, rapid technological innovation, and 
deregulation in certain sectors have been changes 
that have had a strong impact on the structure 

of the markets, and have consequently caused 
changes to the business environment. Some of 
these changes are connected to the shifting of 
the basis of competitive success. The physical, 
. nancial, and even technological assets that were a 
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source of differentiation in the industrial economy 
are no longer sufficient, as they tend to be avail-
able to all under equal conditions. In contrast, 
people and the way in which they are managed 
are becoming more and more important. 

The literature insists on the fact that human 
resources constitute the most valuable asset and 
the most difficult to imitate, mainly because most 
of their characteristics are tacit and complex 
(Wright, et al, 1994; Boxall, 1996; Kamoche, 
1996). The reserve of human capital in a com-
pany thus becomes one of the main stimulators 
of its competitive advantage, and depends on the 
strategic management of these human resources 
in order to develop and maintain them (D’Aveni, 
1999)

In this context it can be said that a system of 
human resources that allows companies to exploit 
the existing knowledge of people and teams, thus 
encouraging their learning capacity, is what is 
necessary (Koch and McGrath, 1996; Kamoche 
and Mueller, 1998). In dynamic environments, 
indeed, the company’s skill in learning faster 
than its competitors may be the only sustainable 
source of competitive advantage (Stata, 1989; 
McGill and Slocum, 1993: Nevis et al, 1995; Lei, 
Slocul and Pitts, 1999). In the words of Nonaka 
and Takeuchi (1995), the only companies that will 
be successful are those that consistently create 
new knowledge, disseminate it throughout the 
company, and rapidly incorporate new technolo-
gies and products. 

For the Resources and Skills Theory, knowl-
edge is consolidated as one of the most important 
strategic resources that the company has with 
which to achieve a sustainable competitive ad-
vantage. Faced with this situation, companies 
are becoming aware of the importance of the 
development of human capital as an element 
generating organizational knowledge, together 
with organizational learning as an essential part 
of the development of this knowledge.

The literature gives various definitions of 
learning. Montes, Pérez, and Vázquez (2002) 

define it as the dynamic process of the creation, 
acquisition, and integration of knowledge aimed 
at the development of recourses and skills that 
allows a company to improve its operations. 
Martínez, Ruiz, and Ruiz (2001) refer to it as the 
process allowing individuals and/or companies 
to acquire knowledge or skills based on a certain 
concept, or how to make a certain thing or why 
this is done, transforming the information that 
reaches them into knowledge through the said 
learning process. 

There are various ways at the disposal of 
companies in which their employees can acquire 
knowledge. Itami and Roehl (1987) show two: 

• Professional practice where employees can 
acquire knowledge through their experience, 
having conversations with colleagues or 
managing company information.—Continu-
ous training to eliminate lack of knowledge 
and provide with new skills to the human 
resources. 

The part placed by new information and 
communication technologies in the process of 
the creation of knowledge is that of introducing 
alternatives into the information transformation 
cycle. According to Nonaka (1991), in the data-
information-knowledge cycle the last named 
factor is the result of the efficient management 
of the other two dimensions. The importance of 
new technologies is above all their effect on data 
and information accessibility, this contributing 
to the creation of the third. As we make process 
in the knowledge generation cycle the degree of 
human participation increases as it is consolidated 
as an information processor (Daveport, 1999). 
New technologies are therefore necessary tools 
but are not enough for the service that people 
need (Sáez Vacas, 1991). The following figure 
shows the differences among data, information 
and knowledge.
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e-le Ar NINg: New le Ar NINg 
pAr ADIgm

The presence of new technologies in the learning 
of the members of the company leads to the ap-
pearance of the concept of e-learning. Rosenberg 
(2001) show that e-learning refers to the use of 
Internet technologies to deliver a broad array of 
solutions that enhance knowledge and perfor-
mance. The author establishes it is based on three 
fundamental criteria: 

• E-learning is networked, which makes it ca-
pable of instant updating, storage/retrieval, 
distribution and sharing of instruction or 
information.

• It is delivered to the end-user via a computer 
using standard Internet technology.

• It focuses on the broadest view of e-learn-
ing solutions that go beyond the traditional 
paradigms of training

Khan, Badrul H. (1997, 2001), presents e-learn-
ing as a phenomenon with several dimensions 
(Figure 2):

• Pedagogical: Referred to training, their 
objectives, contents, organization, method-
ology and didactic strategies. 

• Technological: Dimension which try to 
analyze technological resources, hardware 
and software.

Figure 1. Data-information-knowledge (Source: J.L. Lara (2000), © 2008 MaEugenia Fabra and Cesar 
Camisón. Used with permission.)
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• Interface design: Dimension which is im-
portant to ensure the communication among 
the participants.

• Evaluation: Dimension where it is possible 
to analyze the participant’s satisfaction and 
the process quality. 

• Management: Dimension related to techno-
logical platform support (estimates, royal-
ties, security systems) and the information 
distribution. 

• Resource support 
• Ethical: Dimension related to privacy, 

contingency plagiarism plan, etc. 

E-learning takes the form of a new learning 
concept that uses a methodology that is practical 
and flexible as far as the spatial and time possi-
bilities of the individual are concerned. However, 
its application is not without difficulties as this 
requires a cultural change in both workers and 
management, together with an investment in tech-
nical infrastructure that will only be recovered 
if the training objectives are clear and have been 
adapted to the needs of the company. 

The introduction of e-learning into a company 
facilitates the creation of spaces of communica-
tion, knowledge, and collaboration, and also as-
sists the learning process by means of training. 
In a context in which employees need to adapt to 
changes by constantly renewing their knowledge, 
continuous training as a form of learning is being 
consolidated as an essential part of the personal 
and professional development of the worker.

Jornet, Suárez, and Perales (2001) define con-
tinuous training as instruction aimed at employees 
with the objective of improving their personal 
training and thus favoring workers’ promotion 
or adapting human resources to the changes in 
production processes that occur within certain 
sectors or companies. According to Marcelo 
(2002), it is the sum of the acts of training car-
ried out by the companies or the workers and 
their respective organizations, which are aimed 

at improving skills and workers’ qualifications so 
as to reconcile increased competitiveness within 
the company with the social, professional, and 
personal development of the workers. 

Training is thus consolidated as a permanent 
process with a double aim: learning and teaching. 
Teaching is the increasing or maintaining of all 
those organizational, functional, and specific abili-
ties to the benefit of the company and the worker, 
and learning a way of transferring what has been 
learnt to the various areas of performance of the 
individual, thus increasing quality of life and the 
worker’s performance from when he/she enters 
to when he/she leaves the company. 

Aguilar et al (2007) suggests seven stages in 
the learning process: 

• Documentation: First stage where the 
organizational, functional and specified 
competences identification and registration 
take place in order to obtain a framework 
which can be compared with the next stage 
necessities. 

• Necessities findings: This stage pretends 
to identify the knowledge and skills which 
employees have to compare them with the 
organizational competences identified be-
fore. The differences can be considered as 
learning necessities. 

• Fit: Stage where learning necessities and 
competences must be fit to reduce the dif-
ferences between them. 

• Learning planning where it is important 
to define objectives, resources, contents, 
methodology, etc. 

• Learning execution 
• Quality and benefit evaluation 
• Improvement plan. In this stage it is possible 

to find systems mistakes in time in order to 
correct them. 

In this process, e-learning offers clear ad-
vantages:
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• E-learning provides flexibility because it 
offers learners with choice about where, 
when and how learning occurs.

• E-learning facilitates the adaptability be-
tween participants and their needs. When the 
learners have others commitments, it offers 
the ability to work at users own space. 

• E-learning provides attendants with oppor-
tunities to access information and expertise 
contribute ideas and opinions, and corre-
spond with other learners and mentors. 

• E-learning material can be paused and 
reversed for watching again if it is neces-
sary. 

• E-learning offers the possibility of bring up 
to date the contents.

However, many e-learning initiatives are not 
living up to expectations because they have not 
been developed as part of a business strategy to 
satisfy the company’s real needs.

The need to ensure the effectiveness of these 
initiatives has led to the need for drawing up 
assessment models suitable for the training 
objective and the various contexts in which it 
occurs. Various solutions have been developed 
in an attempt to address the concern for quality 
in e-learning from socioeconomic, technological, 
educational, methodological, and psychological 
perspectives. Up to now no single factor has man-
aged to fulfill the requirements of this extremely 
complicated environment. 

t re NDs t O ANAl yze the 
q UAl Ity  Of e-le Ar NINg 

In general terms two trends can be mentioned 
in relation to the practices carried out in order 
to analyze the quality of e-learning. It is a case 
of a partial approach concentrating on training, 
training materials, technological platforms, or the 
cost-profit ratio; and secondly a overall approach 
that follows two trends, namely standard and total 
quality assessment systems, and systems based 
on benchmarking (Table 1).

pArt IAl  Appr OAch t O ANAl yze 
the q UAl Ity  Of e-le Ar NINg

t raining Assessment

In the case of training, the process of quality 
analysis concentrates on the assessment of a spe-
cific training action. In order to do so the level of 
compliance with objectives, the improvement of 
the training action itself, and the return percentage 
of the investment made are taken into account. 
Belanguer and Jordan (2000) identify three main 
models in the assessment of training actions, 
which come from a set of variables that interact 
as factors predicting success in e-learning.

• System model: This shows the existence 
of a set of variables that interact as fac-

Table 1. Trends

Partial Approach Overall Approach

Training assessment Total quality assessment system 

Training materials assessment 

Technological platforms assessment Benchmarking

Cost-profit ratio assessment
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tors predicting the success of e-learning. 
These variables are: 1) institutional char-
acteristics, related to the company’s ability 
to introduce e-learning actions (aims of 
the company, the infrastructure support-
ing the action, the economic capacity), 2) 
the characteristics of those receiving the 
training, i.e. their interests, expectations, 
and skills (self-sufficiency, personal time 
administration, computer skills, attitude to 
technology, problem-solving ability), 3) the 
characteristics of the course or capacity of the 
e-learning system (course teaching/learning 
methodologies), and 4) the characteristics of 
distance learning or the need to create new 
models to adapt users to the new environ-
ments. 

Two important aspects of this model must be 
emphasized. In the first place, it concentrates on 
the capacity of the company to introduce e-learn-
ing rather than training actions in themselves. 
Secondly, it is important to show that it is the 
only model that attaches attention to the worker 
as a factor in the success or failure of the activ-
ity. In the literature however the user has already 
been mentioned as an aspect of the success of 
the activity (Richarson, 2001; Ramussen and 
Davidson ,1996).

• Model of the five assessment levels of 
Marshall and Shriver (en McArdle,1999). 
Its special feature is that is concentrates 
on five levels of action, the aim of which 
is to ensure the worker’s knowledge and 
skills. These levels are: (1) teaching, which 
analyses the teacher’s capacity to project 
himself/herself in on-line training by means 
of the technological medium (e-mail, chat, 
the virtual classroom), making use of com-
municative skills that are appropriate to this 
environment; (2) course materials analyzed 
by the student in accordance with their level 
of difficulty, pertinence, interest, or effec-

tiveness; (3) contents; (4) course modules; 
and (5) transferring the learning that aims 
to determine the degree in which e-learn-
ing allows the participants to transfer the 
knowledge acquired to their job.

• Four-level model by Kirkpatrick (1994). 
This is orientated towards the assessment 
of the effect of a certain e-learning activity 
by means of four levels: (1) participants’ 
reaction in questionnaires, or in a more 
qualitative way in discussion groups; (2) 
the learning achieved that aims to check 
the level of knowledge or skills acquired by 
means of validated and viable performance 
tests (Mantyla, 2000). Kirkpatrick (1999) 
recommends the use of a quasi-experimen-
tal methodology as a strategy to be able to 
establish the effectiveness of the course in 
an objective manner. Other authors con-
sider that this assessment should be used as 
feedback to improve the course rather than 
to seek its effectiveness (Rosenberg, 2001), 
(3) The level of transfer reached that detects 
whether the skills acquired during training 
are being applied to the work environment 
and whether they are maintained over time 
(improved performance of the task, faster, 
fewer errors, a change of attitude). The most 
frequently used instruments or strategies 
are observation, interviews of supervisors, 
and the self-assessment of workers (Pineda, 
2002), and finally (4) the impact or effect 
on the results in economic terms (increased 
sales, greater productivity, fewer errors, 
quality of service, fewer claims).

Despite the fact that these models contribute 
lines of analysis for the assessment of e-learning, 
none of them explain clearly either the assessment 
indicators, the assessment standards, or the ways 
and means of obtaining evidence from each of the 
elements assessed (Rubio, 2002). Moreover, the 
indicators reflect end-of-course assessment and 
not a continuous process leading to the improve-
ment of quality.
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t raining materials Assessment

In the assessment of materials, multimedia ma-
terials or educational software stand out. Those 
experiences related to the assessment of multime-
dia materials have concentrated on the analysis of 
needs, of the input, of the process, of the product, 
and/or of the results. The display developed for 
the assessment of the product orientated towards 
certifying material quality and/or facilitating 
decision-making in its selection is particularly 
noteworthy (Rubio, 2003). Cabero (2001:451-455) 
identifies three types of assessment with regard 
to technological environments (assessment of the 
characteristics of the environment, the compara-
tive assessment of another environment, and the 
didactic assessment of the environment), and 
three assessing agents (producers, experts, and 
users). 

The following table shows some initiatives 
that aim to design instruments to measure qual-
ity for the assessment of technological materials 
for education. 

Instruments aiming to establish a series of 
criteria so that the assessor can certify the qual-
ity of the materials also exist. These include the 
instrument promoted by the European Academic 
Software Award (Baumgartner and Payr, 1997), 
which refers to the following criteria: exactness, 

relevance, scope, interaction, learning, use, 
navigation, documentation, interfaces, using the 
computer, adaptability, and innovation. 

t echnological platforms 
Assessment 

The need for virtual platforms in order to de-
velop didactic materials has given rise to the 
proliferation of integrated platforms known as 
virtual platforms or integrated learning environ-
ments (Roman, 2001). These are tools used for 
the creation, management, and distribution of 
training activities on the Internet; in other words 
these are applications that facilitate the creation 
of teaching-learning environments by integrating 
didactic materials and tools of communication, 
collaboration, and educational administration.

All the virtual platforms are built on one of 
the follow platform systems types: 

• Content management systems which have as 
their primary goal the efficient and effective 
sharing of documents, images and other data 
resources. It can be almost infinitely flexible 
in terms of broad content manipulation. 

• Collaborative portal systems which are built 
for community building and afford powerful 
interactive communication. 

Table 2. Technological materials assessment

Project Description

Instructional Management Systems Project 
(http://ims.org),

It is integrated by American computing multinationals and 
learning Institutions. It defines technological standards 

Promoting Multimedia Access Education and Training in 
European Society“ (http://www.perseus.tufts.edu)

It evaluates multimedia materials quality 

Software quality model(Mendoza et al., 2001) It evaluates software quality 

E-CumLaude proyect (Rodríguez et al., 2001) It evaluates multimedia materials quality 

Educative materials evaluation method (Galvis, 2000)

SAMIAL (Navarro, 1999) It evaluates materials quality 
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• Web publishing systems which are designed 
to make it easy for teachers and students to 
post and share information via Web.

Since the technological platforms constitute 
the technical base on which the design and im-
plantation of e-learning is based and developed, 
the best alternative selection process is a difficult 
task. The first stage is to analyze information about 
the different learning management systems. The 
most popular are mentioned below: 

• WebCT: Software which offers techniques 
to develop training material for e-learn-
ing.

• Digital think: It offers an Internet solution 
which combine appropriate contents with 
instruments to assess the quality of learn-
ing.

• ATutor is an Open Source Web-based 
learning content management system 
(LCMS) designed with accessibility and 
adaptability in mind. Administrators can 
install or update ATutor in minutes. Edu-
cators can quickly assemble, package, and 
redistribute Web-based instructional con-
tent, easily retrieve and import prepackaged 
content, and conduct their courses online. 
Students learn in an adaptive learning en-
vironment.

• Moodle: It is an open-source virtual learn-
ing environments (VLE) that is very similar 
in many respects to the course manage-
ment components of the major commercial 
VLEs.

• Lotus learning management system: This a 
support for troubleshooting problems which 
allows anyone with a personal computer 
and Internet access to enroll in Web-based 
courses.

• Claroline: It is an Open Source software 
based on PHP /MySQL. It is a collaborative 
learning environment allowing teachers or 
education institutions to create and admin-

ister courses through the Web. The system 
provides group management, forums, docu-
ment repositories, calendar, chat, assignment 
areas, links, and user profile administration 
on a single and highly integrated package. 
Claroline is translated in 28 languages and 
used by hundreds of institutions around the 
world. The software is released under Open 
Source license (GPL). Downloading and us-
ing Claroline is completely free of charge.

• Colloquia: It is a is a peer-to-peer learning 
management and groupware system which 
supports and encourages self-organizing 
groups, provides asynchronous group and 
personal conversation facilities, allows 
personal information to be shared between 
participants and allows learning and other 
online resources to be referenced and ac-
cessed. It has an inbuilt Web browser, runs 
on all Java enabled platforms.

• eConf: It is an open source e-learning 
software, written in Java. It allows to easily 
record Web sessions and has been used to 
record multiple computer science courses. 

As far as the quality of the technological 
platforms is concerned, Rubio (2003) affirms that 
a quality platform is one that is stable, reliable, 
tolerant of faults, standard in the introduction of 
contents, flexible, current, and intuitive for user 
interaction. 

Some of the initiatives that have led to the 
drawing up of quality models are established in 
the following table, (see Table 3).

According to the European Network on Intel-
ligent Technologies for Smart Adaptive Systems, it 
is still necessary to establish and agree on criteria 
at a European level in order to assess the quality of 
technological platforms and virtual campuses. 

f inancial Assessment

Financial assessment tries to value to what extent 
the improvement of skills and knowledge deriving 
from learning affects business results.
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The introduction of an e-learning solution 
makes no sense if there is no return on the invest-
ment made. To assess this return rate, we have 
used the ROI, which is the ratio obtained from 
dividing the profits obtained by the cost produced. 
It is hard to calculate the ROI because of the diffi-
culty in measuring profits deriving from learning. 
According to Horton (2001), the most productive 
benefits of training are the most intangible and 
difficult to quantify (satisfaction, initiative, and 
leadership, and the skills of the people making up 
the company), while the most operative, although 
they give results in the short term, are due to 
the result of mechanical knowledge (increased 
productivity, time-saving).

The importance of the ROI as an assessment 
instrument lies in not attributing the benefits 
deriving from the improvement of skills and 
knowledge exclusively to training, but in being 
able to consider how this improvement affects the 
economic results of a company, which makes it an 
instrument to control efficiency and effectiveness 
in the application of investments.

OVer All  Appr OAch t O ANAl yze 
the q UAl Ity  Of e-le Ar NINg

t otal q uality Assessment system

Quality management is distinguished by its com-
plete overall approach; it is an organized strategy 
and a management methodology that makes all 
members of a company participate with the essen-

Table 3. Technological platform assessment 

Project Description

Cybernetic Model for Evaluating of Virtual Learning 
Environments (Britain y Liber, 1999)

It analyzes the relationship among resources assigned to 
negotiation, coordination, organization and adaptation 

Quality Standards on the Virtual Campuses (http://www.vup.
org/standards/),

It evaluates user’ interface, software, licenses and accessibility 

 ACTIONS Bates Model (1999), It values advantages and disadvantages of a technological 
platforms considering costs, teaching and learning, interactivity 
and use facility, organizational issues, novelty and speed

tial aim of continuously improving its efficiency, 
effectiveness, and functionality.

In words of Gonzalez (2000) introducing a 
total quality assessment system depends on the 
follow principles:

•  Process oriented to satisfy the user’s needs 
and expectations.

• Continuous improvement in order to get the 
established objectives 

• Process quality as a way to get the product 
quality

• Errors prevention instead of error supervi-
sion 

• Leadership, work as a team and agility to 
communicate the information.

Two quality management tools have been 
generated on these principles: 

• ISO standards, which are international 
rules deriving from a European Union de-
cision with the aim of constituting a model 
for guaranteeing quality in the designing, 
development, production, installation, and 
after-sales service of a company. These rules 
require an organization to define and plan 
its procedures and document them correctly, 
check their attitude, and guarantee that they 
have been controlled and checked. 

To apply ISO standards to e-learning projects, 
W. Van de Berghe (1997) proposes the follow-
ing: 
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• The EFQM (European Foundation for Qual-
ity Management) model, which is consoli-
dated as a model that aims to analyze all 
the elements making up the mechanism of 
a company (leadership, policies and strate-
gies, the people involved, collaboration and 
resources, processes, results). The objective 
of the EFQM is therefore to stimulate and 
help European companies to take part in 
improvement activities that make their rela-
tion with their clients and employees, their 
social impact, and their business results 
completely satisfactory. 

The application of the EFQM model to e-learn-
ing means that certain equivalents must be taken 
into account (Álvarez, 1998).

benchmarking 

Both ISO standards and the EFQM model are 
assessment tools frequently used in companies. 
They are however closer to administration mod-
els than to learning processes, as they highlight 
aspects of organizational management, client 
satisfaction, or the cost-profit ratio (Mateo, 2000; 
Barberá, 2001). 

Table 4. Application ISO standard to e-learning projects (Source: Van de Berghe, W. (1997), © 2008 
MaEugenia Fabra and Cesar Camison. Used with permission.

ISO Application to e-learning

Supplier Institution which offers training 

Customer Participants in the e-learning course

Product Course. Program

Executive Council Directors Committee 

Design Technological platform

Purchases Acquisition of materials and services (licenses, software, 
hardware)

Process Learning 

Inspection Evaluation

Calibration Assessment systems validation.

Barberá (2001) proposes the following indica-
tors for assessing e-learning: (1) the scenario in 
which it occurs; (2) the proposals of the participants 
involved in the process (motivation, objective, 
cognitive demands); (3) instructional agents; (4) 
intervention and educational interaction; and (5) 
knowledge building. 

Most of these dimensions are included in 
benchmarking, which can be defined as a sus-
tained, rigorous, reliable, and continuous process 
that is orientated towards specific parameters. It 
basically consists of making a comparison with 
companies of either the same sector (whether 
they are competitors or not) or a different sector 
so as to adopt practices that can improve organi-
zational performance. Assessment by means of 
benchmarking in e-learning aims to offer tools 
and indicators to improve actions starting from 
observation, comparison, and cooperation based 
on good practice.

cON cl UsION

Knowledge has become one of the differen-
tial values of the company, capable of giving 
competitive advantages, which has meant that 
companies conscious of the importance of their 



 ���

Human Capital and E-Learning

human capital invest more time, effort, and 
money in training (Bassi and Van Buren, 1999). 
This recognition of the value of knowledge, 
together with the development of new informa-
tion technologies (Mantyla, 2000; Salas and 
Cannon-Bowers, 2001) has given rise to the ap-
pearance and development of e-learning.

E-learning eliminates the frontiers of space 
and time, makes the participants in the training 
the centre of the learning process, and allows the 
dissemination of the learning of others, of their 
experiences, and of their practices. 

However, some companies with an e-learn-
ing infrastructure have not managed to increase 
efficiency in the administration of their training 
processes, and neither have they developed the 
necessary skills in the workers in order to achieve 
their strategic business objectives. 

Implementing an e-learning strategy means 
not only investing in technology but also involves 
an effort for all the participants intervening in 
knowledge and learning, so that (1) e-learning 
becomes the transmission of knowledge and not 
only of information, and (2) there is a suitable 
alignment between learning and organizational 
strategy.

Only when e-learning is placed at the disposal 
of the needs of the company will new technologies 
bring their potential to the creation of knowledge 
within the company. 

In this context the assessment of the quality 
of e-learning initiatives becomes an essential fac-
tor to bear in mind before, during, and after the 
putting into practice of the project. In order to do 
so various perspectives and solutions have been 

Table 5. Application EFQM model to e-learning

EFQM Application to e-learning 

Customer User, learner 

Professional Teacher

Results Improve the acquiring of knowledge and skills within a 
company. 

developed on this subject, some more economicist 
in nature, others from the world of management, 
others technological, and others pedagogical. Up 
to now however, none of these alone has managed 
to cover all the variables and factors influencing 
the success of an e-learning project. 

fU t Ure rese Arch DIrect IONs 

It is clear that e-learning initiatives are beneficial 
if they are developed as part of a business strategy 
to satisfy the company’s need. So, researchers are 
convinced to create a separate debate about ways 
of improving the quality of e-learning. 

What is the really meaning of “quality of e-
learning”? What are the current and future chal-
lenges quality and standardisation of e-learning? 
What are the difficulties and the opportunities, 
and where can hidden potential be released? Is it 
possible and positive that e-learning was a part 
of the philosophy of the organization? Those are 
some questions that can be important to answer 
in the area of quality progress.

This article try to examine the main tends to 
analyse quality of e-learning but it insists that 
none of these alone has managed to cover all the 
variables and factors influencing the success of an 
e-learning project. So researchers are concerned 
about the need to develop a generally recognised 
standard which leads to certification of e-learning 
provision: An outline of the main requirements for 
the formulation of such a standard can be summa-
rised in the key words “participation, transparency, 
degree of familiarity and acceptance, openness 
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adaptability and scalability harmonization and 
integration integrated methodology quality aware-
ness and measurability. Moreover, they agree to 
accept the following guidelines as objectives for 
futures quality actions:

• Learners must play a key part in determining 
the quality of e-learning services.

• Quality must play a central role in education 
and training policy.

• Quality must not be the preserve of large 
organisations-

• Support structures must be stabilised to 
provide competence, service –oriented as-
sistance for organisations̀  quality develop-
ment.

• Open quality standards must be further 
developed and widely implemented.

• Interdisciplinary quality research must be-
come established in future as an independent 
academic discipline.

• Research and practise must develop new 
methods of interchange.

• Quality development must be designed 
jointly by all those involved.

• Appropriate business models must be de-
veloped for services in the field of quality

  
The quality of e-learning is been considered 

as a part of another important subject that is the 
culture of quality. From the strategic to the opera-
tional level, quality needs to become a feature of 
personal and organizational actions. So, more and 
more, researchers are working in order to provide 
a framework for quality of e-learning , lines to 
improve it and guides to develop a generally ac-
cepted certificates and procedures.
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Section V
Speci.c Problems a nd 

Industries

Networking has provoked an authentic revolution in some sectors, especially in those where the access 
to clients has been a determinant limitation untill the arrival of internet. The public sector and the tour-
ism industry are two interesting exemples. Besides, some specific areas of information management are 
analyised in a network context, such as business analytics success and decision making.
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Abstr Act

This chapter looks to analyse new paradigms in the relationship between public and private organisa-
tions towards tourism destinations. It proposes new approaches for increased performance both at the 
competitive and the organisational level. Based on the literature review, this chapter suggests new organi-
sational forms of being and interaction directed at increased customer needs and growing competitiveness 
on the tourism industry. The development of public-private partnerships and knowledge networking in 
destinations and in organisations are issues also addressed. Furthermore, the implementation of inter-
organisational networks in a cooperative environment is important in developing and maintaining an 
adequate environment with shared objectives and practices in tourist destinations. 

INtr ODUct ION

Globalisation has had a decisive impact on the 
changing environment and one in which nowadays 
economies are facing. This fact has stimulated 
growing interest from researchers who have 
turned their attention to issues of globalisation, 
the digital era, innovation and Knowledge Man-
agement. 

The rise of the so-called New Digital Economy, 
characterised by the spread of new information 
and communication technologies, has provoked 
over recent years a revolution in the world of 
business and more specifically in tourism, causing 
changes in corporate strategies and organisational 
structures.

For the majority of countries, the tourism sector 
represents an important service industry, socio-
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economically significant for hosting regions. This 
is not only related to dynamic sector growth but 
also to the multiple effects generated by globalisa-
tion to other sectors of the economy.

Nowadays, tourism organisations face a dy-
namic and uncertain environment that require 
flexible and fast results essential to changing 
businesses. This, linked to the need for coopera-
tion between the various actors in the value chain 
of the tourist destination, has generated the onset 
and development of several inter-organisational 
networks, aimed at improving competitiveness of 
destinations and involved organisations.

Developing a climate of cooperation in tour-
ist destinations implies firstly that actors are 
aware that they belong to a chain where their 
performance complements and contributes to the 
value of the tourist experience. The introduction 
of programmes and integrated projects, common 
visions, cooperative agreements and collaboration 
between public and private entities based on the 
pursuit of greater global objectives, is a network-
ing reality for tourism destinations.

The interactive process of close and coherent 
collaboration between all actors and organisations, 
public and private, at the regional, national and 
even international scale, is of central importance 
for competitiveness in tourist destinations. This 
creates synergies for networking providers and 
allows the development of a common vision to-
wards tourism building based on concerted efforts 
from involved parties.

Based on the review of the literature focused 
on the concepts of tourism destination and virtual 
knowledge and information networks, the paper 
intends to discuss, in theoretical terms, the benefits 
of the establishment of partnerships and coopera-
tion networks between public and private tourism 
organisations, contributing for the development 
and implementation of improvement competitive-
ness strategies in tourism destinations.

To the effect, the paper begins by clarifying the 
tourism destination concept and characterizing the 
kind of consumption product that consubstantiates 

the tourism experience. Than, it discusses the need 
for new approaches in terms of tourism destination 
management, assuming that the main objective 
of the Destination Management Organisations 
is to maximize the synergies of the value chain, 
ensuring high levels of satisfaction for tourists 
as much as stakeholders. Finally, it suggests that 
the constitution of partnerships and the sharing of 
knowledge and information between the tourism 
sector organisations is a strategic issue for the 
competitiveness of the tourism destinations and, 
in that sense, it must be an object of the great-
est attention from the Destination Management 
Organisations intending to succeed in terms of 
performance.

t OUr Ism Dest INAt ION

Tourism destination is closely linked to new ex-
periences and associated memories. Although a 
composite unit representing a region’s supply, it 
is considered a paradigmatic example of virtual 
organisation.

As a setting comprising economic, cultural 
and social activities, the tourism destination has 
come to be understood as a product on offer, and 
thus the public institutions responsible for that 
destination and the regional tourism organisations 
operating within that destination see themselves 
as obliged to establish a set of facilities and ac-
tions that ensure the best possible positioning in 
a highly competitive market when it comes to 
attracting tourists (Beerli & Martin, 2004) 

The studies carried out by Butler (1980), 
Gunn (1993), Laws (1995) and Pearce (1989) 
regard tourism destination as a system contain-
ing a number of components such as attractions, 
accommodation, transport and other services 
and facilities. The tourism destination generally 
comprises different types of complementary and 
competing organisations, multiple sectors, facili-
ties and an array of public/private linkages that 
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create a diverse and highly fragmented structure 
(Pavlovich, 2003). 

The complexity of the system arises from the 
interactive environment and complementarity that 
characterises the relations that develop between 
the different types of service providers and their 
acting influence. Under a complex system of the 
provision of services, with product and services 
being provided simultaneously by different units 
of an organisation, or different organisations, 
involved agents should interact efficiently, so that 
no situation contributes negatively on the global 
tourist experience.

Given the close and complementary inter-
relationships established between the different 
types of industry organisations, it becomes im-
portant to ensure efficient coordination of flow of 
information between organisations of the sector 
(Bouncken, 2000; Hope & Muhlemann, 1998; 
Smith, 1994; Pizam, 1991).

In this sense, besides the organic structure 
embodied, the tourism destination develops its 
activity essentially through the pursuit of com-
mon objectives and strategic implementation 
grounded on a Web of relations and contacts with 
organisation of the sector. The destination must 
be considered as a whole – a system with inputs 
and outputs (Tinsley & Lynch, 2001).

t he c omposite product 

The global or composite product, by definition is 
an interactive product that results from the total 
supply made available to tourists. Structurally, 
it is a product developed around a combination 
of experiences which are central to the expecta-
tions and overall assessment by customers. In 
this sense, it can be analysed as “an intangible 
composite of many interrelated components” 
(Pizam, Neumann & Reichel, 1978: p. 316) or as 
a combination of rendered and used services in 
a dynamic, multifaceted environment, domestic 
or international, where controversial issues and 
conflicting interests are always present (Silva, 

1991; Papadopoulos, 1989; Guibilato, 1983).   
Klein (2000) considers that the tourist prod-

uct is the destination and the process that results 
from the overall experience of tourists, while 
the subproducts are transports, excursions, food 
and drink, accommodation, entertainment and 
services, as well as the respective management. 
The same point of view is held by Silva, Mendes 
& Guerreiro (2001) and by Rita (1995) among 
others. 

The value chain joins actors and consumers, 
representing a chain link to an experience that 
the tourist classifies in terms of satisfaction and 
value. Managing the chain and maximising the 
value of experiences of customers by interact-
ing with several chain links is a task which 
transcends the sectorial boundaries of industry. 
The break of a chain link, disfunctionality, an 
ill-established contact or an unpleasant surprise 
may result negatively in terms of tourist satisfac-
tion and contribute toward a negative image of 
the destination. The “halo effect” can still occur, 
which means that satisfaction or dissatisfaction 
with one of the components leads to satisfaction 
or dissatisfaction with the total tourist product 
(Weiermair, 2000a,b; Stauss & Weinlich, 1997; 
Brathwaite, 1992; Pizam et al., 1978).   

Once the value is added at each level of the 
production process, it becomes important to 
understand to some degree of certainty how the 
tourist production chain for a specific destination 
or destination package will combine to produce 
added value for the different types of consumers 
and market segments. The tourists, in consuming 
the destination-product, look to obtain the greatest 
value for the least effort which assumes the maxi-
mum destination competitiveness (Martín, 2000; 
Huete, 1994; Smith, 1994; Weiermair, 1994).  

t ourism experience 

The leisure and tourism experience has been 
described as an “a subjective mental state felt by 
participants” (Otto & Ritchie, 1996, p.166). While 
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products are fungible and services intangible, the 
value of the experience remains in the memory of 
individuals investing in the event. For intangible 
services, the experiences are regarded as events 
that commit people in a particular manner and, 
as such, are memorable. While the supply of 
services ends with the experience of visitors to a 
destination, it begins before arrival and ends with 
memories and future visit plans (Pine & Gilmore, 
1999; Commission Européenne, 1999). 

Various authors refer to the composite product 
associating it to the complex experience that the 
tourist has from the moment he or she leaves 
the place of residence until the moment he or 
she returns home (Silva et al., 2001; Davidson 
& Maitland, 1997; Smith, 1994; Papadopoulos, 
1989; Buckley, 1987). 

For consumers that deal with a number of 
meetings during a stay, it is the sum of services 
that is at the origin of forming perceptions and 
not the specific products or isolated meetings of 
services. Regardless of the evaluation or percep-
tion of specific quality of subproducts, tourists 
assess the tourism experience as a whole. This 
suggests that what is consumed and evaluated 
in a holistic manner should also be produced 
and managed holistically (Weiermair, 2000a; 
Fayos-Solá & Moro, 1995; Gummesson, 1994; 
Brathwaite, 1992).  

The process by which the tourist perceives 
and recollects a destination travel experience is 
complex and multifaceted precisely because there 
are a significant number of involved actors in the 
experience. Consequently, complete destination 
experience results from a wide combination of 
individual experiences by tourists, separated in 
time and space.  In conceptual terms, the tour-
ist experience consists in the continuous flow of 
services related and integrated, and which are 
acquired during a limited period of time, most 
often in different geographical areas. 

Most businesses that supply tourist products 
or services do so in the form of a package which 
includes a combination of physical items, services; 

interactions that a tourist experiences at different 
occasions and holds in perceived memory his or 
her tourist experience. Increasingly, how these 
packages are conceived and operated influence the 
experience of tourists at the destination (Albrecht 
& Zemke, 2002; Kandampully, 2000; Denmann, 
1998; Ritchie & Crouch, 1997; Haywood, 1993; 
Michaud, Planque & Barbaza, 1991).

Research in service marketing recognises that, 
although the performance of services is supported 
by tangible goods, in the case of tourism, what is 
actually bought by tourists is an experience, that 
is, an array of interactions, interpersonal relations 
that result from various contacts established 
between service providers and tourists during 
the period spent at the destination (Frochot & 
Hughes, 2000; Kandampully, 2000; Ritchie & 
Crouch, 2000; Weiermair, 2000a).

During his or her stay, the tourist consumes not 
only reality but also representations and symbols 
of reality, asserting what Lutz & Ryan (1993, p.356) 
refer to as the rise of “consumption aesthetics”. 
In this sense, trying to attribute rationalism to 
the tourist experience may confuse the reason 
behind tourist motivation and behaviour, more 
so when there is an awareness that emotions and 
confusion that tourists reveal are part and parcel 
of the tourist phenomenon (Ryan, 1995).  

In this sense, the experience is embodied 
around a combination of emotions, experiences, 
in essence a holistic product, which has significant 
implication in terms of repositioning the supply 
of tourism destinations. On the other hand, it is 
clear that the tourist embarks on this experience 
with knowledge and demand levels increasingly 
more developed, resulting from comparisons with 
past experience, greater awareness to details, 
through communication and informal messages, 
word of mouth, etc. 

The paradigm of experimental vision analy-
ses the experience consumption as “a subjective 
fundamental level of knowledge with a variety 
of symbolic meaning, hedonistic responses and 
aesthetic criteria (…) focused on caring answers 
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by each person, including, though not limited 
to, fantasies, sentiments and enjoyment” (Otto 
& Ritchie, 1995, p. 38). 

The experience is affected by a vast set of 
factors, many of which are not directly related 
with the purchase of a specific product. It is 
the combination of inherent factors in terms of 
context and satisfaction of each of the purchased 
services, consumed throughout the unfolding 
holistic experience, which determines the overall 
level of tourist satisfaction. The quality of the 
experience is generally recognised as a more 
subjective measure, while quality service is often 
obtained in more objectively. While quality of 
service focuses generally on a specific service 
commitment, the quality of the experience in-
cludes a larger combination of commitments. A 
more comprehensive concept and greater temporal 
horizon on the quality context of the experience 
tends to highlight the hedonistic component of 
the relation that visitors establish with the tourist 
destinations (Ritchie & Crouch, 1997).

The tourists look to obtain working benefits 
that are symbolic and experiences through activi-
ties and services that make up the tourist experi-
ence. In fact, the tourist experience is a continuum 
moment of truth, the quality of which is reached 
only when reality coincides with consumer expec-
tations. But consumers are different; possessing 
different expectations transforms the concept of 
quality into one that is relative. Quality cannot be 
regarded in a singular manner rather it is diverse 
composed by different market segments (Vega, 
Casielles & Martín, 1995; Bordas, 1994).

The tourist experience is thus consolidated 
around a vast set of components offered by several 
organisations with different objectives and form 
of operation. Service suppliers should recognise 
that satisfaction of visitors with organisation is 
influenced by several pre-arrival and post-arrival 
services. The success of the destination product 
depends on the provision of the right combina-
tion of components to satisfy the demands of 

visitors, requiring coordination, cooperation and 
partnerships. 

From the management point of view of Desti-
nation Management Organisations, it is clear that 
it is impossible to control many of the factors that 
contribute to a destination quality experience. 
On the other hand, the skills and possibilities 
of actors and operators controlling these factors 
are diverse and distinct; some of which are by 
separate organisations, other not yet controlled. 
This can compromise the standards promised or 
proposed in campaigns affecting how tourists 
experience their stay.

c ompetitiveness of t ourism 
Destinations

Competitiveness is one of the central concerns 
by tourist destination managers. Improving per-
formance levels of tourist destinations in order to 
meet stakeholder expectations, adapted to accom-
modate sustaining needs related to environment, 
heritage and culture of hosting regions, constitutes 
a challenge and an investment for most Destina-
tion Management Organisations.

The challenges for organisational manage-
ment and other local or regional virtual systems 
are today particularly high. In the case of tourist 
destinations, they are expected to react clearly 
and intelligently, to act simultaneously according 
to plans, to reinforce identity and added supply 
value, to conceive alliances for coordinated and 
cooperative networking actions, stressing product 
quality and culture service. Analysis, planning, 
implementation and control of programs intended 
to influence the visiting customer choice, espe-
cially before arriving at the destination, strategy 
selection, and destination marketing plans, repre-
sent the importance given to competitiveness of 
tourist destinations (Leoni, 1999; Ridley, 1995; 
Middleton, 1994).

The issue is even more relevant when there is 
an awareness that “tourism is a highly decentral-
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ized industry consisting of enterprises different 
in size, location, functions, type of organization, 
range of services provided and methods used to 
market and sell them. In addition, a variety of 
trade associations, co-operative institutions and 
official or semi-official organisations at the lo-
cal, regional and national and international level 
play an important role in the industry “(Schmoll, 
1997, p.30).

Most of these organisations are small-scale, 
constituting an added challenge for Destination 
Management organisers who among others should 
assume a dynamic or facilitating role in the process 
of formalising cooperation in the entrepreneurial 
sector. “Networking is also important for small 
and medium-sized enterprises, in that it offers a 
way of combining advantages such as flexibility, 
with economies of scale which networks offer” 
(Corvelo, Moreira e Carvalho, 2001, p. 23).

The performance of the tourist destination 
benefits greatly if based on knowledge sharing 
and long-life learning and innovation. Maximising 
information flows for all those involved is essential 
to consolidate the learning process of involved 
actors (Klein, 2000; EFQM 1999). The need to 
learn, to generate greater value and differentiate 
supply constitutes nowadays a key component for 
competing systems. The competitive advantage is 
gained only by bringing together the knowledge, 
expertise, capital and other resources of the various 
tourism organizations (Fayall & Garrod, 2004).

New  Org ANIsAt IONAl  AND 
mANAgeme Nt  pAr ADIgms  IN the  
c ONte Xt  Of  t OUr Ism 
Dest INAt IONs

In this environment of great complexity, instability 
and uncertainty, organisational changes have been 
regarded as one of the main vehicles in structuring 
and exploring the new world of business (Toledo & 
Loures, 2006). The advent of the information era 
has made many of the fundamental assumptions 

of the industry obsolete and the more boundar-
ies lessen the more involved corporate strategies 
and identity change. New organisational forms 
are possible because information technology has 
the capacity to modify the traditional space-time 
interaction (Schultze & Boland, 2000). 

The virtual reality, or the process of virtual 
reality, possesses two main characteristics that 
facilitate its use on organisations. Detachment of 
the here and now according to Lévy (1996), an 
organisation which virtualises itself, deterritori-
alises itself, becoming “non-present”. Customers 
can contact organisations virtually, regardless 
of where they may be as long as they possess 
access to a computer and modem. The second 
characteristic stated by the author is the passing 
from the interior to the exterior and the exterior 
to the interior, suggesting that there are no longer 
limits, place and time commix.

Virtual organisation appears as an organi-
sational model of the 21st century, sustained 
by a radical change of classical organisational 
concepts and work division. Previous research 
suggests that virtual organisations tend to be 
non-hierarchical (Goldman, Nagel & Preiss, 1995; 
Beyerlein, Johnson & Beyerlein, 1994; Camilus, 
1993; Mills 1991) and decentralised (Baker 1992). 
Researchers have found that network structures 
explain organisational behaviour better than 
formal structures (Krackhard & Hanson 1993; 
Bacharach & Lawer 1980). 

The concept of virtual organisations can be 
understood as a form of cooperation between 
businesses and organisations, thus becoming true 
dynamic cooperation networks, which through 
the use of new information and communication 
technology have as objectives increasing com-
petitiveness of network partners and enabling 
exploration of new market opportunities. The 
components of this new organisational form 
essentially develop from partnerships, response 
capacity in terms of market demands, quality of 
products and services rendered and greater aware-
ness and environmental responsibility (Tapscoot 
& Caston, 1993).
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This strategic option which consists in super-
vising the running and organisation of business for 
virtualisation is one of the options being followed 
by organisations that seek sustainable competitive 
advantages. In recent literature, virtual organisa-
tions are presented as success models, suggesting 
that ultimately virtual reality represents innova-
tion, a widening of the corporate value chain, better 
information flows and corporate decision-making 
(Toledo & Loures, 2006).

There is a proliferation of terms used to 
define emerging “new organisations”: agile 
organisations, network organisations, virtual 
organisations, extended enterprises, knowledge 
enterprises, learning organisations and smart 
organisation (Carbo, Molina & Davila, 2003; 
Aladwani, 2002; Baker, Georgakopoulos, Schus-
ter & Cichocki, 2002; Bradner 2002; CastelFran-
chi 2002; Merali, 2002; Ricci, Omicini & Denti, 
2002; Shumar & Renninger, 2002; Inkpen & 
Ross, 2001; Burnett 2000; Devine & Filos 2000; 
Filos & Banaham, 2000; Frenkel, Afsaermanesh, 
Garita & Hertzberger, 2000; Goranson 2000; 
Molina & Flores 2000; Mundim & Bremer, 2000; 
Riempp 1998;). 

According to Devine & Filos (2000), a virtual 
organisation is a collection of geographically-dis-
tributed and operating entities that may or may 
not be culturally diverse and use information 
and communication technologies supported by 
lateral and dynamic relationships for coordinated 
action needs. 

On the other hand, Frenkel et al., (2000), 
considers that virtual organisations should be 
seen as a group collaboration of self-governing 
and existing organisations, who share expertise, 
skills and resources in order to achieve a common 
product or service..

Molina & Flores (2000) define virtual or-
ganisations as temporary networks of independent 
organisations connected through information 
technology who share skills, facilities and business 
processes with the aim of responding to specific 
market demand.

Finally, Ricci et al., (2002) argue that virtual 
organisations occur as a response to consumer 
needs and a temporary assemblage of self-gov-
erning and possibly heterogeneous organisations, 
conceived to provide flexibility and adaptability 
to the frequent changes that characterise business 
scenarios. 

We are therefore before a new organisational 
format that exceeds the physical boundaries of 
organisations in a process that includes complex 
relationships with partners, customers, suppliers 
and the market (Mowshowitz, 1997). The para-
digm of virtual or network organisations assumes 
the presence of various service providers, operat-
ing autonomously and flexibly, though directed 
in the same direction as a result of a common 
culture, an information management system. This 
allows information sharing of crucial business 
information and an infrastructure in charge of 
controlling and developing the overall manage-
ment process of the tourist destination (Martín, 
2000; Valles, 1999; McHugh, Merli & Wheeler, 
1995; Gummesson, 1994). 

The main challenges that these types of or-
ganisations face involve maintaining the balance 
between people and culture, maintaining the or-
ganisation in tune to processes, information and 
technology, and finally issues related to leadership 
in a new organisational structure format. Basic 
technologies supporting virtual organisations 
include the Internet and the World Wide Web, 
telecommunications, electronic mail, groupware 
such as Lotus Notes and video conferencing. It is 
important to note that understanding the technol-
ogy is not enough.

According to Strausak (1998), there are cur-
rently two different approaches of virtual organi-
sations. The first identifies the virtual organisation 
as a business that relies more heavily on infor-
mation and communication technology than on 
physical presence in order to interact and drive 
their businesses. The attribute “virtual” is used to 
define an organisational logic, where boundaries 
of time, geographical space, organisational units 



��0 

The Development of Knowledge and Information Networks in Tourism Destinations

and information access are less important, while 
the use of communication technologies is consid-
ered highly useful. (Siebert 2000; Zimmerman, 
2000; Kluber, 1998).

The second approach considers virtual organi-
sation as a network of independent organisations 
that possess a temporary characteristic through 
the use of information and communication tech-
nologies, in this way gaining greater competitive 
advantage.

Regardless of the first or second approach, there 
are several motives that can prompt organisations 
to opt for a virtual solution. These include the 
sharing of resources and skills, the need to in-
novate, to divide risks, the need to reduce costs, 
market access, agility, better productivity, quality 
and competitiveness (Lipnack, 1993).

Given this, incorporating both approaches 
need to be considered in order to provide a more 
consistent and operational concept in practical 
terms. In fact, both perspectives complement 
each other and it difficult to separate the two. The 
virtual organisation reflects both internally, when 
assuming a new structural form and more impor-
tantly when assuming a new form of thinking and 
positioning in the business world and relationally 
as with other sector and non sector organisations. 
The logic behind this process of strategic redirec-
tion of organisations has no defined boundaries 
and, as such, the concept should be assumed in a 
flexible and wide-ranging manner, interrelating 
internal changes to new relational and interacting 
forms in the surrounding environment.

To implement the virtual organisational con-
cept, Les Pang (2001) recognises that there are a 
set of good practices that should be considered 
by all those that have a mission to impel organi-
sations towards this new paradigm by: fostering 
cooperation, trust and empowerment; ensuring 
that each partner contributes to an identifiable 
strength or asset; ensuring skills and competences 
are complementary and not overlapping; ensuring 
that partners are adaptable; ensuring that contrac-

tual agreements are clear and specific on roles and 
deliverables; not replacing face-to-face interaction 
entirely, provide training which is critical to team 
success; recognising that it takes time to develop 
a team; ensuring that technology is compatible 
and reliable; and, providing technical assistance 
that is competent and available.

In terms of the virtual organisations concept 
application to the specific context of tourism, it 
is argued that the new organisational paradigm 
be grounded on four fundamental pillars: coop-
eration, innovation, flexibility and knowledge. 
The first pillar is represented in terms of inter-
organisational networking and in the sharing of 
resources and know-how. The second is essentially 
related to promoting creativity between organisa-
tions and the search of new solutions for business 
management problems. The third involves adapt-
ing organisations to the surrounding environment 
and to quick solutions to environmental changes. 
Lastly, knowledge is a fundamental requirement 
which upholds the concept of “learning organisa-
tion” and what it entails in terms of sharing and 
free information access.

This new organisational structure, which 
should be undertaken and lead by the Destination 
Management Organisations, will have as a mis-
sion to promote the creation of new value systems 
and a new culture in the relationship between 
stakeholders. The restructuring of organisational 
and architectural models will give rise to the 
development of new management paradigms 
both at the organisational and tourist destination 
management levels.

A new managerial style is required because 
of the special issues one must face in an inter-
organisational environment. As Tapscoot (1995) 
states, interactive multimedia technologies and 
the information highway contribute to a new 
economic order based on human intelligent net-
works. According to this author, it is possible to 
foresee the document and paper circuits as well 
as traditional forms of running businesses. 
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So that the Destination Management Or-
ganisation can begin the prepare the future and 
the transition for these new organisational and 
management paradigms, it becomes important to 
rethink its role in terms of considering how actors 
are influenced, redefining a vision intended for the 
destination, re-equating aspects of technical and 
logistic order of cooperation networks, identify-
ing benefits of various technologies that support 
virtual organisations and lastly, considering new 
forms of operation in terms of partner relation-
ships and managements and stakeholders in the 
field of tourist destination.

In this context, and considering that the tourism 
sector essentially comprises small and medium 
enterprises, it is crucial that tourism destination 
management directors assume leadership in the 
process of change and, from the first moment, 
create a basis for active participation from the 
majority of stakeholders. Besides following 
through with mega projects and the involvement 
of small and medium enterprises in this process, 
it is important to make entrepreneurs and man-
agers aware of the advantages in knowledge and 
information sharing based on commitment with 
new forms of greater and continued cooperation 
in tourist destinations.

the  c OOper At IVe eNVIr ONmeNt  
IN t OUr Ism Dest INAt IONs

In a growing scenario of competitiveness and for 
reasons related to the need to overcome the specific 
difficulties or pursuit of common objectives at the 
tourist destination level, it has become common 
practice to create ways to cooperate inter-organi-
sationally in tourist destinations. The “relational” 
perspective is particularly relevant in the tourism 
industry, as groupings of organisations cluster 
together to form a destination context.

Bjork and Virtanen (2005) consider that the 
necessity of well functioning co-operation net-
works is well articulated in the tourism literature, 

whether in terms of destination marketing (von 
Friedrichs Grangsjo, 2002), destination planning 
(Jamal & Getz, 1995; Ladkin & Betramini, 2002) 
or development of tourism partnerships (Selin & 
Chavez 1995). 

Different forms of inter-organizational rela-
tions (e.g., co-ordination, network, collaboration, 
partnership, cooperation) have started to receive 
growing attention in recent years from researchers 
worldwide as a means of finding solutions to re-
source management and destination development 
problems (Augustyn & Knowles, 2000; Bramwell 
& Lane, 2000; Hall, 2000; Selin, 2000; Timothy, 
1998; Jamal & Getz, 1995; Selin & Myers, 1995; 
Benson, 1975).

These forms of inter-organisational coopera-
tion in tourist destinations are all the more nec-
essary when there is a clear understanding that 
objectives can only be fulfilled with the effort 
and participation of all destination actors and 
organisations. In this context, the involvement 
of organisations with partnerships is increasingly 
greater, going beyond traditional organisational 
boundaries in order to achieve consumer needs 
more rapidly (Glendinning, 2003; Austin, 2002, 
Bradner, 2002; Molina & Flores, 2000; Riempp, 
1998).

According to Pearce (1989), tourist organisa-
tions can better achieve their objectives when they 
are able to coordinate the activities of the vast 
participants who contribute towards to composite 
product and the tourist experience. Watkins and 
Bell (2002, p.20) believe that “the experience of 
co-operation was described as stimulating more 
business through working together to share in-
formation and engage in joint activities”.

Collaboration can be regarded as a process of 
shared decision-making among key stakeholders 
regarding future issues. Joint decision-making is 
important for all those parties having an interest 
or stake in tourism destinations (Gray, 1985). 
Usually, what arises from these cooperative 
projects are cooperation and formal agreements 
established by the organisations involved and the 
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common objective that justifies and polarises joint 
efforts. What is equally relevant is to understand 
the expectations, objectives and benefits that the 
managers wish to obtain in exchange.

Wang & Fesenmaier (2005) identified four 
broad issues related to collaboration in the area of 
marketing, which can be adopted for the tourism 
case: the precondition construct, which delineates 
the economic, social, and environmental condi-
tions for alliance and network formation; the 
motivation construct which attempts to explain 
why organisations choose to enter into strategic 
alliances and networks to achieve their specific 
goals; the stage construct which captures the 
dynamics of collaborative process and the out-
come construct which attempts to describe the 
consequences of collaborative activities.

This type of inter-organisational cooperation 
should rely on some degree of virtuality in order 
to offer greater ease and response to market 
changes, stakeholders and unexpected altera-
tions, besides repercussions in the performance 
of involved organisations, profitability level pro-
ductivity and quality of rendered services. Actors 
should recognise and understand that cooperation 
facilitates the introduction of change, enabling 
strategic direction for organisations, stimulating 
and facilitating learning for all, developing busi-
ness interaction and providing better relationship 
between actors.

It is important, however, not to lose sight that 
cooperative effort is based on a relationship of 
interests, costs and expected benefits. It can be 
assumed then that as a question of principle, the 
synergy effects that are created as a combination 
should reverberate in better organisational perfor-
mance. This reflects a need to analyse information 
and monitor systems that support the evaluation 
process of performance results, whether in terms 
of organisational networks whether in terms of 
determining the reciprocal impact established 
between both levels of decision-making.

The development and consolidation of these 
types of tourist destination networks should begin 

to by interiorising in the set of actors the need to 
adopt new management paradigms based on a 
culture of chain relationships, driven by quality 
principles and entrepreneurial excellence in the 
entire region. Given the developing processes, 
whether in terms of costs or benefits, it is important 
to comprehend that from the first moment, the 
advantages to be gained by each participant will 
be greater if there is an awareness that businesses 
will continue to compete with one another in line 
with the less or more advanced cooperative ties 
established.

The climate of cooperation and collaboration 
between the various actors represents significant 
importance for a sustained global vision of the 
tourist product. The development of partnerships, 
especially between the public and private sector, 
constitutes one of the more effective formulas for 
the development of tourist destinations and the 
exploration of local resources, as well as the key 
for destinations to offer quality products (Buha-
lis, 2000; Leoni, 1999; Manente & Furlan, 1998; 
Ritchie & Crouch, 1997; Wanhill, 1995).

Participation and engagement in a tourism 
network relies on favourable behavioural dispo-
sition influenced by the individual participant’s 
attitude and, more specifically, his or her values. 
From an integrated management perspective, what 
is sought is a balanced development of behaviour, 
attitude, equipment and other facilities to satisfy 
consumer and stakeholder requirements in the 
service sector. Increasingly, tourist destination 
competitiveness and the image of countries and 
regions, that represent tourist destinations and 
providers of quality service, depend essentially 
on the creative capacity of people, introduction 
of new technologies, the use of new processes 
and new organisational forms (Gibson, Lynch & 
Morrison, 2005; Sancho, 1993).

According to Yuksel and Yuksel (2005), factors 
critical for the success of inter-organizational rela-
tions which include recognising a high degree of 
interdependence in the planning and managing of 
the domain/project; recognising individual and/or 
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mutual benefits to be derived from the collabora-
tive process; understanding that decisions arrived 
at will be implemented; including key stakeholder 
groups; appointing legitimate convenors to initi-
ate and facilitate community-based collaboration; 
and, formulating aims and objectives. Some of 
these key tasks of Destination Management Or-
ganisations are related with the need to conciliate 
diverging interests of the different actor, with 
balance and satisfaction of the relevant needs of 
stakeholders (industry professionals, clients, sup-
pliers and society in general), with the adoption 
of strategies that incorporate ethical principles 
based on sustainability and regional development 
(Silva et al., 2001; Davidson & Maitland, 1997; 
O’Neill, Watson & Mckenna, 1994).

In order to achieve these objectives, it is 
strategically important that organizations and 
leaders possess the necessary skills to motivate 
and involve all those interested in an integrated 
vision of destination and common projects that 
result from a social contract allowing for a coor-
dinated, responsible and beneficial performance 
for all (Laszlo, 1999).

There are several major types of environmental 
forces that lead to interaction among potential 
partners. Some of the reasons more frequently 
referred to in the literature as reasons for the 
construction and development of networks in 
tourism are: crises – which direct energies of 
potential partners towards a specific problem 
(Croitts & Wilson, 1995; Fosler & Berger, 1982); 
existing networks which introduce members of 
a potential partnership to each other (Fyall & 
Garrod, 2004); visionary leadership - which is 
embodied in an individual as opposed to a group 
(Fyall, Callod & Edwards, 2003; Gray, 1985); 
economic and technological change in which 
individual organizations are not able to compete 
successfully by acting alone (Wahab & Cooper, 
2001; Poon, 1993 ) and finally the existence of a 
third party convener, providing a forum or op-
portunity for interaction (Hall, 1999).

DeVel OpmeNt  Of  
INter -Org ANIsAt IONAl  
Netw Or Ks IN t OUr Ism 
Dest INAt IONs

As World Tourism Organisation recognised in 
the 2000 report, two key forces, globalisation and 
technology, are transforming the tourism sector 
into a dynamic economic force that has never 
been possible before. New forms of organisations 
arise in different cultural contexts, adapting to 
the new information era and witnessing a point 
of historical discontinuity (Castells, 1996).

Due to the need of exceeding specific difficul-
ties or proceeding with common objectives at the 
destination level, the creation of public-private 
partnerships has become a common practice. This 
fact has been widely recognized by the tourism 
literature, which emphasises the substantial im-
portance of networks and partnership for tourism 
sector (Costa, 1996). In spite of the popularity 
of partnerships, few empirical investigations 
have been done in order to explain the processes 
occurred whenever these interactions are imple-
mented (Selin & Chavez, 1995).

The need for the cooperation at a destination 
is inevitable, given the recognised importance of 
the cooperation networks integrated in the analysis 
of the production systems of goods and services. 
However, and according to Framke (2001), only 
in marketing-driven organisations has coopera-
tion reached its meaning. Also, according to this 
author, the cooperation theme at the tourism level 
has not been properly investigated, mainly where 
its meaning is concerned and the importance of 
the relationship between tourism enterprises.

According to Easton (1992), a network can 
be defined generically as a model or metaphor 
which describes a generally high number of linked 
entities. Van de Ven and Ferry (1980) regards a 
network as a complete pattern of relationships 
between organisations that act with a view towards 
common objectives. Networks can be observed 
as a set of ties and social relationships that unite 
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organizations (Lundgren, 1995), as a specific 
type of relation linking a set of persons, objects 
or events (Knoke & Kuklinski, 1983) or a set of 
actors that control resources and perform activi-
ties (Hakansson & Snehota, 1995; Hakansson & 
Johanson, 1992). 

The Scottish-Scandinavian Discussion Group 
(2001), referred to in Gibson, Lynch, and Mor-
rison (2005) regard a network as belonging to a 
set relationships between individuals acting in an 
organisational and/or private capacity to achieve 
a particular purpose. Such networks may be of 
three types: formal – a formalised set of actors 
who interact in the context of identified aims; 
semi-formal – a formalised set of actors who 
interact in the context of identified aims, and 
informal – a set of actors who meet mainly for 
social purposes but also exchange information 
which has instrumental (business) value.

In essence, the tourism virtual networks are 
characterised by a variety of participants that tran-
scend organisational boundaries and structures 
(Mars, 1998; Rhodes, 1997; Howlett and Ramesh, 
1995) and are recognised as stimulators of inter-
organizational coordination of policies (Selin 
& Myers, 1998; Costa, 1996). Dredge (2006, p 
269), believes that “networks operate within and 
around tourism’s formal organisations, between 
industry actors, different government agencies and 
civil society to provide an important forum for 
the development and communication of interests 
and strategies.”

“A networking organisation appears as a form 
of inter-entrepreneurial organisation able to 
overcome some of the inherent market and hier-
archical restrictions, whether from the point of 
view of reduced transaction costs, whether from 
the decrease of diseconomies of scale, though, 
more importantly as another form of inter-entre-
preneurial relationship with individual virtues that 
surpass these benefits and belong to domains that 
are nowadays essential: innovation, learning and 
knowledge.” (Corvelo et al., 2001, p 76.)

Network theory assumes that “relationships 
do not occur within a vacuum of dyadic ties, but 
rather in a network of influences, where a firm’s 
stakeholders are likely to have direct relationship 
with one another” (Rowley, 1997, p. 980) and, 
nowadays, plays a critical role in determining 
the way planning and management solutions are 
designed (Miguéns e Costa, 2006).

The need to learn, in order to generate greater 
differentiated value, becomes in reality one of the 
crucial issues of the competing system. In this 
sense, and as recognised by Corvelo et al. (2001, 
p. 78), “networking, through the arrangement 
and type of commitment between actors, there 
is a more favourable environment in terms of 
satisfaction of needs since no imposed obstacles 
are encountered from hierarchical rigidness, nor 
sporadic or more distant market relationships.” 
Corvelo et al. (2001, p. 78) assert yet that, “in 
fact networking works as a last measure, as a 
privileged system of creation and exploration of 
value because this is constructed and generated 
as a “constellation” in the sense that economies 
of scale are not only considered together with 
the supply of production variety, but as greater 
customisation, given the set of distinctive skills 
from markets which and unattainable through 
individual network actors, act so as a group and 
in a synergetic manner.” 

The impacts that tourism provokes in the envi-
ronmental, cultural and societal systems require 
that the construction and the development of net-
works be developed through holistic approaches, 
framed in wider and multidimensional contexts, 
where besides business profitability and purely 
economic visions be considered aspects of social 
responsibility of all involved parties.

According to Helgensen (1995), the organi-
sational architecture in the form of a network is 
recommended based on the following reasons: 
(1) the context in which firms currently operate 
is characterised by a high level of change, in the 
face of growing innovation and complexity; (2) 
the assertion of globalisation from markets and 
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original technology to worldwide distribution 
of value and wealth; (3) the needs of specialis-
ing in skills and focusing on the specific links 
in the value chain; (4) the shortening of the life 
cycle of products and technologies; (5) the need 
to place products in the market, more speedily, 
less costly and of higher quality; (6) the increase 
in cost and risk, associated to the development 
of new products.

The performance of the tourist destination is 
maximised when based on the sharing of knowl-
edge and a culture of continued learning and in-
novation. Maximising information flows for all 
those involved is essential in order to consolidate 
the learning process of involved actors. As such, 
“networks are best seen as primarily a cultural 
phenomena, that is, as sets of meanings, norms 
and expectations usually linked with behavioural 
correlates of various kinds“(Curran, Jarvis, Black-
burn & Black, 1993). In this context, setting up 
partnerships, especially between the public and 
private sectors, constitute one of the more efficient 
formulas for the development of tourist locations 
and the exploration of local resources, as well as 
the key for destinations to offer quality products 
(Buhalis, 2000; Leoni, 1999; Manente & Furlan, 
1998; Ritchie & Crouch, 1997; Wanhill, 1995).

Another possible form of prompting and insti-
tutionalizing cooperation between the actors in 
tourist destinations would be through the creation 
of “holonic networks”. The concept, introduced 
by McHugh et al. (1995), looks to bring a new 
form of being and response from organizations 
based on establishing communication platforms, 
the exchange of information and efficient response 
to market needs. This new operational concept in 
the service chain is based on a process of business 
reengineering, centred on customer satisfaction 
and the success of organizations in a competitive 
environment, has been applied successfully in the 
tourism destination context and meets the needs 
of cooperation between actors organizations and 
other regional entities.

The concern with customers is the focal point 
of the holonic system. Holonic organisational 
networks share common objectives, and uses total 
quality as well as other management techniques so 
that all participants work towards greater level of 
customer satisfaction (McHugh et al., 1995).

The holonic network can be described as a 
group of organizations that act in an integrated 
form and are organically linked. The following 
characteristics of the network include: (1) the 
network not organizationally hierarchical, (2) 
each business or holon containing whole network 
characteristics and identical to others, (3) being 
dynamically balanced, (4) auto-regulated, (5) 
open access and exchange of information, (6) an 
evolutionary network in constant interaction with 
the environment, and (7) a knowledge network 
and auto-learning.

Each organisation, with its specific set of 
skills, is referred to as a holon. For the tourism 
case and through a set of competences, the net-
work assumes a specific arrangement, known as 
virtual organisation whose purpose is to manage 
each business opportunity observed in the market 
and in this way contribute to better performance 
and service of each organisation of the tourist 
destination. 

As already mentioned, the fundamental con-
cept associated to a network of information sharing 
is the creation of a network of contacts between 
the different parties for the sharing of knowledge, 
experience and practice, and information dis-
semination (electronic or personal) in order to 
improve competitiveness, sustainability and qual-
ity of activities and products. Finally, information 
sharing networks in tourist destinations can: (1) 
promote and develop an interactive dynamic sys-
tem in constant evolution between agents, public 
or private, involved in the tourist sector, (2) help 
the different actor to plan and manage activities 
in a coordinated and efficient manner, (3) develop 
benchmarking systems, (4) promote cooperation 
and development of partnerships between actors, 
(5) develop good practices and lines of action for 
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integrated quality management, and (6) to offer 
support and manage information sharing with 
other institutions.

The cooperation lays in a relationship between 
expected interests, costs and benefits, and syn-
ergism should reflect on the best performance of 
organisations. This thought leads to the need of 
analysing the information and monitoring systems 
which will support the evaluation process of the 
expected performance results, in terms of the 
partnership and organisations as well as in terms 
of the study of mutual impacts established between 
both decision levels. Different organisations, with 
different organisational cultures will inherently 
have different views on how a network should 
be managed and developed (Allen, Colligan & 
Finnie, 1999).

c ONcl UsION

From the literature review we can infer that 
the constitution of information and knowledge 
networks should be seen as a strategic issue for 
the greater part of public and private organisa-
tions. The tourism sector is no exception and the 
development of ways of virtual cooperation in 
the tourism destinations, no doubt constitutes a 
challenge to overcome.

In effect, without this kind of interaction and 
commitment structures between the organisa-
tions in a specific tourism region, it becomes 
hard for a Destination Management Organisation 
to, efficiently, manage the value chain and take 
responsibility in terms of the tourism destination’s 
global performance

On the other hand, it is noted that the virtual 
networks’ characteristics are perfectly adequate 
for the structure that the Destination Management 
Organisations must develop with the remaining 
stakeholders in order to ensure the fulfilment 
of goals and the competitive positioning facing 
other competitors.

 Tourism destinations currently face challenges 
and problems that require quick decision making 
and a collective effort to adapt to a constantly 
changing reality. Times are changing, whether 
in terms of organisational arrangement and new 
attitudes in the relationship of actors in tourist des-
tinations, whether in terms of vision and pursuits 
by destination management organisations.

The development of processes for continued 
improvement of global performance and competi-
tiveness of tourist destination, aims above all to 
redirect tourist activity to adopt new management 
paradigms based on a culture of network relations 
guided by principles of sustainability, quality and 
entrepreneurial excellence. The cooperation and 
collaborative environment between actors is of 
crucial importance in order to achieve a sustained 
global vision of the tourist product.

This chapter presents an overview of research 
concerned with destination competitiveness, the 
concept of virtual organisations, cooperative en-
vironments, new organisational and management 
paradigms and the development of inter-organi-
sational cooperation networks. 

Based on a theoretical framework the chapter 
contributes to enlighten the applicableness of the 
virtual networks concept in a tourism destination 
context. All the while, it highlights the need and 
the opportunity the Destination Management Or-
ganisations have to assimilates and implement this 
kind of structures and strategies leading to a news 
organisational and management paradigms.

It must be admitted that the chapter has the 
limitations inherent to a reflection developed only 
around the theoretical knowledge on the subject. 
Furthermore, the chapter doesn’t consider the 
specificities that characterize and differentiate 
the coastal tourism destinations from the urban 
and rural ones. The entrepreneurial fabric that 
supports each of these kinds of tourism destina-
tions is substantially different; witch may imply 
different formats of partnerships to be established 
between stakeholders. 
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In terms of future research, several possibilities 
must be considered. First of all, it is important to 
reinforce the theoretical knowledge framework 
on the cooperation between public and private 
organisations of the tourism sector, as much as the 
research on costs, benefits, expectations and the 
other aspects of the virtual partnerships from man-
agement process in the tourism destinations.

The paper also stimulates the development of 
empirical research in different kinds of tourism 
destinations, promoting comparison between for-
mats, methodologies, good practices and results of 
the implementation of virtual networks between 
organisations in a cooperative environment of 
tourism destinations. 
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Abstr Act

Government agencies are being pressed to become more efficient. For this reason, e-government strategies 
result from the expectations from society to be able to use Internet technologies as a strategic means of 
communications and relationship with its public sector, virtualising the delivery of public services. The 
aim of this chapter is to identify the main barriers and facilitators affecting the deployment of e-govern-
ment, and to classify them into dimensions that may help researchers and practitioners to identify and 
better understand these factors. A literature analysis and empirical research based on the perceptions of 
the technology managers of Spanish councils with more than 5000 inhabitants and institutional Websites 
were carried out. The findings disclose some lessons for public managers to take into account when 
implementing an e-government strategy. However, the ultimate challenge seems to be in the hands of the 
politicians of the council, who are responsible for developing these e-government strategies. 
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INtr ODUct ION

Organisations from around the globe are actively 
exploring opportunities and challenges brought 
about by the Internet and e-business. This is 
not limited to private sector companies. Public 
institutions are also facilitating and shaping the 
development of infrastructure and services and 
experimenting with new ways of information and 
services delivery via electronic channels (Govin-
darajan and Gupta, 2001; Phan, 2003; Li, 2006). 
In this respect, Knowledge Management tools 
like Websites or intranet databases usually allow 
for the provision and canalisation of information 
and documents for internal activities along the 
public sector value chain and delivery of public 
services (Prokopiadou et al., 2004). The better the 
knowledge base upon which public policies are 
built, the more likely they are to succeed (Brigd-
man and Davis, 2004).

The question is, how does Internet really affect 
local administrations? By enabling local e-govern-
ment strategies. This is the logical answer to such 
a trivial question, but there is more than meets 
the eye. The key word is “enabling”: not every 
council actually succeeds, even if the expendi-
ture is the same. An e-government strategy is a 
fundamental element in modernising the public 
sector, because it does not only provide a wide 
variety of information and a form of interaction 
between public sector organisations, business 
and citizens, but also improves the performance 
of government organisations and the welfare of 
citizens (Ebrahim and Irani, 2005). 

Therefore, e-government practices must be 
regarded as tools for creating added value to 
public products and services, thus increasing gov-
ernmental efficacy, efficiency, transparency and 
security. The latter two are even more important 
considering the virtual side of these practices. For 
that reason, it seems crucial to analyse the impor-
tance of the design of successful e-government 
practices according to the principles of strategic 

management and organisational change, as do 
private firms regarding e-business initiatives. 

According to the existing literature, there are 
many factors that affect the success of e-govern-
ment (Bueno García, 2002; Hackney and Jones, 
2002; ICMA, 2002; Holden, 2003; Li, 2003; 
Barca and Cordella, 2004; Eyob, 2004; Vishanth 
and Jyoti, 2004). These are known as e-govern-
ment facilitators and barriers, for they might help 
achieving success in the design and implementa-
tion of the council’s e-government strategy, but 
they can also create difficulties. City councils 
face the challenge of learning to recognize such 
factors and implementing whatever measures are 
needed to overcome or deploy them, depending 
on their influence. 

These factors may be of different natures: so-
cial (e.g. employees’ attitudes toward technology, 
society’s perception of e-government practices, 
legal issues); political/institutional (e.g. political 
will, hierarchy and division of labour, workflow 
management); or infrastructural (e.g. availability 
or lack of finance, skilled personnel and technol-
ogy) (Joia, 2004). The role that each factor plays in 
the definition of e-government success will depend 
on how public governments approach them, which 
is why barriers and facilitators are essentially the 
same elements from opposite perspectives. 

This chapter explores the facilitating and 
barrier factors that, ultimately, shape the formu-
lation and implementation processes of strategic 
e-government, focusing on the point of view of 
local government. The objectives of this chapter 
are to identify the main barriers and facilitators 
affecting the deployment of e-government, and 
to classify them into dimensions that may help 
researchers and practitioners to identify and better 
understand these factors. 

To do so, both theoretical and empirical analy-
sis are carried out, in order to overcome the lack of 
specific studies about this topic, as Al-Sebie and 
Irani (2003) have mentioned. Indeed, most current 
research on e-government, particularly regarding 
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local government, consists in the description of 
individual, limited initiatives, avoiding theoretical 
frameworks that may provide them with a solid 
foundation (Becker et al., 2003). It is essential 
thus to compare what academics and practitioners 
have to say in the matter of local e-government, 
in order to bridge the gap between what has been 
written and what is done (Ho et al., 2003). 

Quantitative empirical data were obtained 
from the experience of e-government practitio-
ners. A quantitative survey was sent to every 
municipality in Spain over 5000 inhabitants 
that has an official portal. This survey consisted 
in a Web-based questionnaire sent to the Chief 
Technological Officer (CTO) of the city council 
or, should this position not exist, to the person in 
charge of information systems issues. The degree 
of importance given to the literature-based bar-
riers and facilitating factors is measured with a 
Likert scale and a factor analysis. These quantita-
tive findings express respondents’ impressions on 
the presence of these factors and the initiatives 
that are enforced to deal with them. The findings 
established three types of barriers and facilitators, 
with an emphasis on political issues as triggers 
of local e-government success. 

The layout of this chapter is as follows. The 
next section addresses the academic arguments, 
whereas the third one presents the methodology 
employed. The fourth section discusses these find-
ings. The chapter concludes with some suggestions 
aiming at a better comprehension of the local e-
government phenomenon, as well as the future 
research lines that stem from this project. 

l Iter At Ure  re VIew

Internet is nowadays considered as a cost-effective 
means for public information and services man-
agement and supply, as shown by the numerous 
successful e-business experiences of private firms 
(Govindarajan and Gupta, 2001; Phan, 2003). 
The new added value of the public sector comes 

from the transformation of the old impersonal bu-
reaucratic organisation into an interactive model 
that prizes two-way communication and service 
customisation (Claver et al., 2005). This is the 
foundation for the different e-government strate-
gies that are being developed and implemented 
in public administrations everywhere. Their ef-
fects vary in nature and intensity depending on 
the addressee of such practices and the type of 
governmental body that enforced them. 

E-government refers to the provision of internal 
administration services to its external environ-
ment, which is related directly with the need for 
internal transparency of the public organisation. 
E-government is, simply stated, a chance for pub-
lic organisations to detect and fulfil the needs of 
their stakeholders more efficiently, and a means 
to promote a conscience of goodness regarding 
the development of information technologies (IT) 
(Claver et al., 2006). For a thorough discussion on 
the definition of this term, a prime work would 
be that by Al-Sebie and Irani (2003). 

Citizens increasingly question government’ 
positions and decisions (or lack thereof), and 
demand authorities to disclose their information 
sources. As Carr (1996) has pointed out, taking a 
strategic view of the public interest is not easy. It 
requires a coordinated effort to understand the eco-
nomic consequences of civic pressures, to avoid 
or mitigate costs by appeasing the public, gaining 
new income by serving the public interest, and 
influencing or even changing the public’s views. 
This is supported by Ebrahim and Irani (2005), in 
their hypothesis that every e-government initia-
tive planning must formulate its IT strategies in 
the light of the business models and technology 
solutions that deliver in government policy. 

The measures devised for e-government 
implementation should be deployed according 
to a prior analysis of the internal and external 
environment. Generally, these measures will be 
influenced by the municipality’s IT budget and the 
users’ expectations, as proposed by the stakeholder 
approach (Scott et al., 2004). 
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One stakeholder group that draws particular 
attention is that of public human resources. Ac-
cording to Clift (2003) and MCYR and MAP 
(2003), it is of the utmost importance that there 
should be a good leadership policy that provides 
human resources with the necessary motivation 
to carry out these implementation measures. Ac-
cordingly, new managerial positions have been 
created with the aim of improving performance 
in departments traditionally neglected like that 
of Human Resource Management itself or IT, 
especially at local levels (Harris, 2002).

On the constructive side, Criado and Ramilo 
(2001) disclose the following factors that may lead 
e-government strategies towards success: 

• A certain level of interest and will from the 
politicians regarding the project;

• The ability of politicians and managers to 
gather resources and assistance inside and 
outside the organisation;

• Appropriate legal support;
• A good strategic planning that takes into 

account the actual needs of the municipal-
ity; 

• And a cultural change towards the values and 
principles of the information society rather 
than keeping to the traditional bureaucratic 
model. 

In relation to the latter, there are some authors 
who support the introduction of private sector 
practices to ensure the changes in the organisa-
tional values. This philosophy is known as New 
Public Management (NPM). Two NPM elements 
relate directly to the success of e-government: 
human resource management policies and quality 
management programmes. 

Regarding the new human resource manage-
ment policies, public sector organisations carry 
them out as a result of the need for qualified 
personnel who are able to accept the working 
principles and values of the new economy (White 
and Hutchinson, 1996). Public sector workers may 

respond positively to an initiative they perceive 
as contributing to the organization’s mission. Hu-
man resource managers may thus encourage the 
deployment of a wide Knowledge Management 
programme associated with the organizational 
goals and missions of the e-government strategy 
(Yao et al., 2007). Riege and Lindsay (2006) have 
shown that the concept of Knowledge Manage-
ment is not new to the public sector, and these 
initiatives have always been integrated in gov-
ernment strategy and planning. The difference 
lies in whether Knowledge Management has 
been used purposely for the improvement of the 
delivery of public services or if it is inborn in the 
organization’s workflows.

In relation to quality management programmes, 
their objective is to achieve excellence in the provi-
sion of e-services (Teicher et al., 2002; McAdam 
and Walker, 2004). They are usually based on the 
ISO 9000 standard, or on quality models such 
as the EFQM model. They may take the shape 
of public service charters or excellence awards. 
These programmes have a greater effect when 
impelled from the inside of the public organisation, 
since they act as a self-motivating force (Irani et 
al., 2003). Nevertheless, they may face financial 
and institutional handicaps that may jeopardise 
their outcomes (Dewhurst et al., 1999). 

Koh et al. (2006) are of the opinion that a key 
to ensure success is to promote the evaluation of 
the e-service and of e-government strategic prin-
ciples by the stakeholders (citizens, employees and 
businesses). Every public service involves a very 
wide range of relationships between policymakers 
and stakeholders, and continuous collaboration 
and communication between them potentially 
provides a cost-effective way of obtaining good 
or better quality knowledge for a bigger impact on 
policy and service provision (Riege and Lindsay, 
2006). For that reason, advertising the supplied 
e-services supplied and gathering the stakehold-
ers’ opinions and demands through a thorough 
Knowledge Management system are two of the 
most relevant facilitating factors. 
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For Janssen et al. (2006), one of the most 
relevant facilitating factors is the design of a 
customer-oriented Website, which will provide 
a number of organisational, strategic and opera-
tional benefits. This includes a usable interface 
design, self-explanatory and friendly, so that 
users maximize their efficiency in terms of time 
and money while carrying out their transactions 
(Pieterson et al, 2005).

Finally, Hurst (1997) draws attention to the 
effect that trust and collaboration relationships 
between public sector organisations have on the 
strategic development of e-government. Further-
more, this author stresses the importance of the gap 
between those who make decisions (politicians) 
and those who carry them out (public servants), 
under the premise that the maintenance of formali-
ties and the objectivity that theoretically feature 
public organisations may place constraints upon 
their adaptability. Also, governmental organisa-
tions must develop the ability to harmonise the 
political wishes of the political leader, the IS 
political goals of the organisation and the vision 
of the project manager (often a public servant). 
Without the joint force of these three positions, 
it will not be possible to develop an adequate 
vision of the concept of local e-government, a 
basic requirement for success from a strategic 
management point of view.

Table 1 shows a summary of all the facilitating 
factors discussed up to this point. 

Similarly, there are several hindering factors 
that have been analysed by many researchers. 
According to Eyob (2004) and the ICMA research 
(2002), the main barriers for the development of a 
successful e-government strategy are the scarcity 
of technological, financial and human resources 
(the latter in terms of qualifications). Funding is 
a major issue, especially if it comes from higher 
level institutions (ICMA, 2002). Nevertheless, 
the actual endowment of resources within local 
governments will largely depend on their be-
stowed political value, so that their importance 
as barriers is associated to political leadership, or 
lack thereof. A good example of these political 
barriers would be the Spanish Administrative 
Procedure and Legal System Act, passed in 1958 
and still in force. Indeed, some political leaders 
may be afraid of the changes that e-government 
entails, even of losing power, thus becoming a real 
threat for its success (Ebrahim and Irani, 2005). 
However, this fear can be overcome by making 
politicians aware of the benefits that e-govern-
ment may provide.

Other authors have found that the organi-
sational barriers are the need for public sector 
organisations to change their organisational 
culture, management strategy communication 
between departments and business processes to 
adapt to the new strategies and values of e-gov-
ernment (McClure, 2000; Li and Steveson, 2002; 
Riege and Lindsay, 2006). Besides, changes in 

Table 1. Facilitating factors

A capable formal project manager in the 
council

Financial resources for the provision of 
IT infrastructure

Political awareness of the importance of 
IT projects

A joint rationalisation process of the 
internal workflows

Data Protection Laws and other legal 
support Political commitment and leadership 

A well designed information system Authentication devices for privacy and 
security 

Strategic consideration of e-government 
policies 

Acknowledgment of need for support 
from higher institutions Knowledge of stakeholders’ requirements Trust and collaboration between public 

workers

E-services advertising Qualified human resources Customer oriented portal

Usability of council’s Website Quality management programs
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the internal workflow may be necessary to make 
the city council’s administration run smoothly 
(Waisanen, 2002).

Ebrahim and Irani (2005) have considered that 
the most important barriers are rooted in the imple-
mentation of an adequate IT infrastructure for a 
user’s experience of easy and reliable electronic 
access to government. On the whole, they agree 
with Bonham et al. (2001) and McClure (2000) 
on the fact that governments consider a lack of 
technical infrastructure as a significant barrier to 
the development of public sector organisations’ 
capabilities to provide online services and trans-
actions. All of these technology-related barriers 
increase the operational costs of e-government 
implementation. Among them, the most remark-
able are the high cost of IT professionals and 
consultancies, the cost of installation, operation 
and maintenance of e-government systems, and 
the cost of training and system development.

Among other barriers that relate to IT, one of the 
most frequently cited is the security and privacy of 
the transactions. Indeed, an e-government strategy 
might be considered successful only when all the 
stakeholders are comfortable using the applica-
tions and means to carry out electronic transac-
tions with the councils. Therefore, investing in 
security matters is a necessary but not sufficient 
condition for the success of the e-government 
strategy (Layne and Lee, 2001; Belanger and 
Hiller, 2006) and the confidentiality of personal 
data and other sensitive information (Bonham et 
al, 2001; Ebrahim and Irani, 2005).

Li (2003) and Norris et al. (2001) concur 
in identifying the human factor barriers as the 
greatest, since those related to technology can 
be easily overcome with money. The shortage 
of IT skills affects both the provision and the 
implementation of e-government services, from 
the supply and demand sides respectively, and 
therefore should be tackled from both points of 
view. This barrier increases its effect with the 
degree of development of the e-government portal, 
which is necessary to enhance the effectiveness of 

e-government strategies (Moon, 2002). This has 
led many public sector organisations to offer IT 
training courses for citizens and public workers, 
and to recruit already qualified personnel from 
the private sector. 

Finally, the European Union has also addressed 
this issue (European Union, 2007), by creating a 
project which aims to collect further information 
about barriers relating to e-government stake-
holders. A project team has identified seven key 
categories of barriers that may block or restrain 
progress on e-government, derived from litera-
ture reviews and the analysis of the experience 
and knowledge of the project’s partners (Oxford 
Internet Institute, gov3, CRID and the University 
of Murcia) and several experts and stakeholders. 
These categories are the following: 

1. Leadership failures: Lack of political will, 
poor strategic vision and planning, poor 
understanding of e-government by senior 
management.

2. Financial inhibitors: Lack of research and 
development and innovation funding, costs 
of developing, implementing and main-
taining e-government, costs of providing 
multiple channels, etc. 

3. Digital divides and choices: Skill gaps 
between different sectors of society, failures 
to develop and implement e-government 
services that meet citizens’ needs.

4. Poor coordination: Lack of coordination 
between local and regional government in-
stitutions, government departments failing 
to agree on common procedures to provide 
shared networked e-government services, 
etc. 

5. Workplace and organisational inflexibil-
ity: Departmental “turf wars”, inadequate 
skills training, failure to learn from good 
practice …

6. Lack of trust: The “Big Brother” fear, 
anxieties over liability for online content, 
intrinsic “cybertrust” tensions, etc. 
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7. Poor technical design: Difficulty in ac-
cessing and using public services, incom-
patibilities between newer e-government 
systems and older “legacy” systems, failure 
to implement global standards, etc. 

A summary of the barrier factors addressed 
in this section is shown in Table 2. 

rese Arch  meth ODOl Ogy
 
Spain ranks 10 in the world e-government rank-
ings by country (Lee et al., 2006), just behind 
Japan and above Australia, and holds the 5th 
position in services provided electronically (Cap, 
Gemini, Erst and Young, 2002). Therefore, it is 
a quite well-developed country in terms of e-
government, and its practitioners have a certain 
degree of knowledge on the topic. This ensures 
that the findings of the research are good enough 
for establishing conclusions from which many 
other countries may benefit. As for local gov-
ernments as subjects of study, it is a known fact 
that they have a tendency to be early adopters of 
new technologies, because they are closer to the 
communities they serve (Neff, 2007).

An electronic questionnaire was sent to the 960 
councils that met two requirements at the time of 
the research: having an official Website (or con-
sidered as such by the council), and a population 
over 5000 people (according to the 2004 national 

census). If there was a former site, now extinct, or 
if the council had published its Website after the 
survey had been launched, these municipalities 
were not considered suitable for our purposes. 
Even though this is not a required instrument for 
e-government policies, it is believed that it is a 
must because, although almost every city coun-
cil has an e-mail address, not all of them have a 
Website, so that only a certain percentage have 
consciously taken a step forward towards their 
integration into the new economy. 

The Web-based questionnaire was addressed 
to the CTO of the city council or, if there was 
not such a post, to the person in charge of IS 
issues. Other researchers have also relied on the 
practical knowledge that CTOs have regarding 
the implementation of e-government strategies, 
like Ward (2006), and their role as key players 
in transformation of public services has recently 
been highlighted by the SOCITM (UK Society 
of Information Technology Management) (SO-
CITM, 2006).

A total of 165 questionnaires were answered 
(rate of response: 17.2%). In 47% of the surveyed 
councils, it was the CTO himself/herself who an-
swered the questionnaire. The rest of the surveyed 
municipalities did not have a CTO position in 
their hierarchy; in 29% of those cases the ques-
tionnaire was answered by a computer qualified 
expert, 7% of the questionnaires were answered 
by people holding political posts, and the rest of 
answers were provided by other civil servants in 

Specific software for public management 
programmes Disregard for e-government advantages Strong belief in the power of technology 

by itself

Cost of IT infrastructure Employees’ resistance to change Scarcity of financial resources

Complexity of public work processes and 
bureaucracy

Lack of motivation and involvement 
(political will) Scarcity of qualified personnel

Citizens do not demand e-services Digital analphabetism Unsuitable legislation

Decisions are made by politicians instead of 
IT professionals

Politicians’ lack of knowledge about e-
government’s benefits

Table 2. Barriers
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administrative positions. There was no significant 
relationship found between the position of the 
person who answered the research and the level 
of e-maturity of the municipality. 

CTOs were presented with the two lists of 
factors shown in tables 1 and 2, on a Likert scale, 
and they were asked to value their impact on 
e-government success from 1 (none) to 5 (very 
strong). For the following steps, only those items 
which had a 3 or more for average value in the 
pretest were taken into account. The final lists of 
items passed Cronbach’s alpha test for internal 
consistency (0.800 for barriers and 0.836 for 
facilitators). 

A principal components factor analysis was 
carried out in order to establish the suitable 
number of groups of barriers and facilitators, to 
see whether common answering patterns could 
be found that would allow for a better interpreta-
tion of the findings. This is a statistical approach 
that can be used to analyze interrelationships 
among a large number of variables and to ex-
plain these variables in terms of their common 
underlying dimensions (factors), providing one 
unique solution so that the original data can be 
reconstructed from the results. It involves finding 
a way of condensing the information contained 
in a number of original variables into a smaller 
set of dimensions (factors) with a minimum loss 
of information (Hair et al., 1995). It looks at the 
total variance among the variables, so the solution 
generated will include as many factors as there 
are variables, although it is unlikely that they will 
all meet the criteria for retention. 

First, the correlations matrices were studied 
and it was verified that the data were suitable 
for the validation of the instrument: the Kaiser-
Meyer-Olkin Measure of Sampling Adequacy 
presented an index of 0.812 for the facilitators 
and 0.784 for the barriers, which are considered 
good for carrying out factor analyses. As for the 
number of factors that can be extracted from the 
correlations matrices, the determinants of the 
matrices were very close to zero, indicating that 

the number of factors is smaller than the number 
of items in the instrument for both.

In order to choose the number of factors, the 
following indices were examined: the variance 
explained by each factor, the sedimentation graph, 
the eigenvalues greater than 1 and the total vari-
ance explained by the instrument. Following the 
criterion that the total variance explained by all 
factors is greater than 60% of the total, the princi-
pal components analysis indicates the possibility 
of three factors for both facilitators and barriers. 
According to the criterion of eigenvalues greater 
than 1, three factors emerge in the instrument, 
and this is confirmed with the sedimentation 
graphs. Correlations between the factors were 
non-existent for both sets of questions.

Second, a hierarchical analysis was carried out 
in order to classify the participant municipalities 
in groups according to their perception of these 
barriers and facilitators, and their initial centres, 
which would be used in order to perform a non-
hierarchical analysis and thus obtain a higher fit 
of the results. The final analysis was validated 
through the analysis of the variance in one factor 
(Hair et al., 1995). In the hierarchical analysis, 
Ward’s method and the square Euclidean distance 
were used to minimize the differences within the 
cluster, analysing the dendogram and the change 
in the agglomeration coefficient, and the valida-
tion was verified. Through the combined usage of 
these methods, it was observed that three groups 
would be an acceptable number for both sets of 
factors. From the k-means analysis with four 
groups, the characteristics of each group should 
be derived, together with the differences among 
them. The real scalar values have been used when 
performing the subsequent analysis.

res Ul ts  AND DIsc Uss ION

First, the facilitating factors are ranked, and the 
most remarkable positions are discussed. The 
barrier factors are similarly displayed. The final 
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part of this section deals with the results of the 
cluster analysis. 

f actor Analysis: f acilitators

Table 3 shows a summary of the final items deemed 
as positive influences for local e-government 
strategies, their literature sources, their value 
(mean) and classification according to nature. 
The parameter “Item value” refers to the degree 
of effect that such a factor has on e-government 
success, according to the perceptions of the mu-
nicipal CTOs (1: none at all; 5: very strong). Only 
those that ranked over 3 were taken into account 
in the analysis. 

The most relevant factor is the political leader-
ship commitment to the e-government strategy, 
followed by having qualified human resources 
who make the most of IT applications and pro-
vide e-public services. The role of politicians is 
definitely the most important, because it is their 
tacit (e.g. endowment of resources) and explicit 
(e.g. signs of support and public services sup-

ply) behaviour that enhances e-government at 
local levels. The competences and commitment 
of public workers are likewise significant in the 
correct development of e-government strategies, 
especially if the required technical competences 
are found within the organisation. 

The third place goes to a usable and friendly 
Website, followed closely by the availability of 
financial resources, which relates to the ability of 
the city council to obtain external funding for e-
government strategies. The Web page is the main 
interface between the public organisation and its 
customers, both internal (employees) and, first 
and foremost, external (citizens and businesses). 
It adds value directly to the provision of e-services 
and may be a great hindrance if the first contact 
was not satisfactory. 

The lower positions are held by NPM related 
elements: quality management programmes and 
changes in workflow and decision-making pro-
cesses. The former may owe its place to the scarcity 
of these programmes among city councils; there-
fore those CTOs that have not implemented any of 

Table 3. Ranking of the most relevant facilitating factors

facilitators Main authors
iteM 

value

factor 
classification

1-Political leadership and commitment Criado and Ramilo (2003); Moon et al (2005) 4.36 3- Institutional

2-Qualified human resources White and Hutchinson (1996); Scott et al. (2004); 
Yao et al (2007) 4.15 2- Infrastructural

3-Usability of Website Pieterson et al (2005); Janssen et al. (2006) 4.08 1- Social

4-Availability of financial resources (from 
external programmes) Criado and Ramilo (2003) 4.07 2- Infrastructural

5-Acknowledgment of e-government benefits 
by political statements Hurst (1997); Moon et al (2005) 4.03 1- Social

6- E-Government explicit strategic planning Criado and Ramilo (2003); Ebrahim and Irani 
(2005) 3.99 1- Social 

7- IT infrastructure availability Ebrahim and Irani (2005) 3.99 2- Infrastructural

8-Designation of a formal project manager Harris (2002) 3.94 3- Institutional

9-Quality management models application Dewhurst et al (1999); Teicher et al (2002); Irani 
et al (2003) 3.61 1- Social

10-Changes in decision making processes 
towards less bureaucracy Hurst (1997); Criado and Ramilo (2003) 3.43 3- Institutional
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these practices do not have a full understanding 
of the effect of quality management strategies. 
This contradicts the literature, but it is expected 
to change with time. The latter may respond to the 
pervasive redtape of Spanish public organisations, 
strictly ruled by administrative laws that clash 
more often than not with leaner workflows. 

The three top facilitators, coincidentally, are 
the epitomes of the three factors found with the 
factor analysis, which have been named consider-
ing the nature of their components: 

• Institutional facilitators (Factor 1): Politi-
cal leadership and commitment, Designation 
of a formal project manager and Changes 
in decision-making processes towards less 
bureaucracy. The elements contained in this 
factor are characterised by a strong influ-
ence of politics and power structures within 
the public organisation. The denomination 
follows Joia’s taxonomy, since the contents 
are similar (Joia, 2004).

• Infrastructural facilitators (Factor 2): 
Qualified human resources, IT infrastruc-
ture availability and Availability of financial 
resources (from external programmes). This 
factor is made up of the availability and ac-
cess of the city council to financial, human 
and technological resources. It includes 
those infrastructural aspects of the public 
organisation related to the management of 
resources.

• Social facilitators (Factor 3): Usability 
of Website, Acknowledgment of e-govern-
ment benefits by politicians, E-government 
explicit strategic planning and Quality man-
agement models application. It is composed 
of elements related to the management of the 
different stakeholders’ interests regarding 
the formulation and implementation of the 
local e-government strategy. 

In sum, those public organisations that wish 
to build competitive advantages for e-govern-

ment strategies, should exploit strengths based on 
three pillars: political commitment (institutional), 
adequate infrastructures and a coherent set of 
organisational behaviours that may conform a 
tangible body for those stakeholders that are still 
wary of e-government. 

f actor Analysis: barriers

Table 4 follows the same layout as Table 3, and 
it shows that most barriers resemble a negative 
picture of the facilitating elements. Again, only 
those that ranked over 3 were taken into account 
in the analysis.

Once again, the most important barrier is the 
political will, or lack thereof in this case, which 
confirms the importance of politicians in the final 
performance of e-government. Such hierarchical 
structures need the approval of top management 
for every stage in the work process (unless ruled 
by law in a task normalisation of sorts), which 
leads to bottle-necks and inefficiencies. Neverthe-
less, this is a double-edged razor because political 
commitment not only is necessary but can become 
sufficient in most cases.

Actually, one of the main causes for this lack 
of commitment is the second barrier. Fear of 
changes is usually fuelled by misinformation, and 
in many instances the person holding political 
power does not have a proper background about 
e-government’s meaning and benefits. Therefore, 
this lack of knowledge will reinforce the previ-
ous barrier. 

Tied in second place are the barriers related to 
financial sources. These can be considered from 
diverse points of view. On the one hand, some 
respondents believed that the financial handicaps 
were the most important ones, since e-government 
strategies required large amounts of money for 
purchasing and implementing technology, train-
ing human resources, etc. On the other hand, 
the impact of financial issues can be dismissed 
considering the outcomes of local e-government, 
because, as the saying goes, “where there’s a will, 
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Table 4. Ranking of the most relevant barriers

barriers Main authors
iteM 

value

factor 
classification

1- Lack of political will Clift (2003); Criado and Ramilo (2003); European 
Union (2007) 4.12 1- Institutional

2-Politicians’ lack of knowledge on e-
government’s benefits Ebrahim and Irani (2005) 3.93 1- Institutional

3- Scarcity of financial resources ICMA (2002); Eyob (2004); European Union 
(2007) 3.93 2- Infrastructural

4- Scarcity of qualified human resources Norris et al (2001); Li (2003); Eyob, (2004) 3.90 2- Infrastructural

5- Cost of IT infrastructure availability Bonham et al (2001); Ebrahim and Irani (2005) 3.62 2- Infrastructural

6- Complexity of public work processes and 
bureaucracy

McClure (2000); Li and Stevenson, (2002); 
Waisanen (2002) 3.43 3- Social

7- Decisions are made by politicians instead of 
IT professionals Li and Stevenson, (2002) 3.42 1- Institutional

8- Employees resistance to change due to lack 
of knowledge Norris et al (2001); Li (2003) 3.36 3- Social

9- Citizens do not demand e-services Koh et al (2006); European Union (2007) 3.33 3- Social

10- Unsuitable legislation Criado and Ramilo (2003) 3.09 3- Social

there’s a way”, and therefore money barriers are 
just a by-product of the political ones.

The same could be said regarding human 
related barriers. These are also the least tangible 
sources of threat, and therefore the most difficult 
to tackle. The allocation of resources within lo-
cal institutions belongs mostly with the political 
levels, although they are not the ones to put these 
modernisation strategies into practice, which leads 
to many negative implications for the expected 
performance. 

A proposed solution to the shortage of IT 
skilled public workers would be to carry out IT 
outsourcing practices, so that training and quali-
fications are not an issue regarding the obtention 
of professional outcomes. Several authors support 
this proposal, such as Kakabadse and Kakabadse 
(2001), although they have encountered a certain 
reluctance to follow this suggestion among the 
most controlling public managers, who prefer 
to keep public-related tasks within the council’s 
organisation chart. Chen and Perry (2003) have 
shown that some local governments may have 
a quite obsolete notion of public procurement, 

which does not allow for strategic thinking of 
this area, thus hindering the evolution towards 
higher levels of e-government. 

The cost of IT infrastructures holds a sur-
prising fifth position, at least considering the 
importance given to this barrier in the literature. 
Technology is a tangible resource that can be 
bought, and it would be the CTO who designs the 
IT system, subject to the approval of the politician 
signing the bill. Consequently, this half-way posi-
tion evidences the real importance of technology: 
there are other restrictions that play a bigger role 
in improving e-government’s performance.

Taking a look at the least important barriers, 
Spain’s unsuitable legislation on e-government 
comes in the penultimate position because of the 
rapid advances that Spain has been making in this 
area since 2001. Thus, it is acknowledged, but its 
importance is decreasing. 

The last element, the lack of use of e-services, 
is a by-product of security and privacy issues. IT 
departments in public sector organisations should 
be aware of security and privacy being critical 
in two ways. On the one hand, to provide correct 
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delivery of public e-services and to comply with 
the legal requirements regarding data protection; 
and, on the other hand, to build users’ confidence 
and trust on e-government services. Besides, it 
seems that this outcome is very specific of local 
government, since higher institutions seem to 
have overcome this handicap quite successfully, 
as is the case of the Spanish Inland Revenue 
(see http://www.agenciatributaria.com) or Social 
Security (http://www.tgss.es). 

The three barrier factors found with the factor 
analysis have been also been categorised accord-
ing to their elements: 

• Institutional barriers (Factor 1): Lack of 
political will, Politicians’ lack of knowledge 
on e-government’s benefits, and decisions 
made by politicians instead of IT profes-
sionals. The institutional barriers refer to 
the problems posed by the public institution 
itself, the politicians and the decision-mak-
ing processes. These barriers influence 
directly the culture and system of values of 
the organisation, permeating throughout its 
levels and thus affecting e-government in a 
holistic manner. 

• Infrastructural barriers (Factor 2): 
Scarcity of financial resources, scarcity 
of qualified human resources and cost of 
IT infrastructure availability. As with the 
facilitators, this factor is made up of the 
availability and access of the city council 
to financial, human and technological 
resources; therefore this factor includes 
those infrastructural aspects of the public 
organisation related to the management of 
resources.

• Social barriers (Factor 3): Complexity 
of public work processes and bureaucracy, 
Resistance to change due to lack of knowl-
edge, Citizens do not demand e-services and 
Unsuitable legislation. This factor includes 
the elements related to the relationship 
mechanisms between the city council and its 

stakeholders, i.e. its employees, its citizens, 
and society at large. That is why it is char-
acterised as “social”, because it deals with 
human–related problems (Joia, 2004).

In brief, the weaknesses of the municipali-
ties’ e-government strategies come essentially 
from political aspects and the availability of 
resources, especially human resources. Actually, 
both strengths and weaknesses are very similar in 
meaning, while the difference lies on the specific 
weight. The effects from having to gain access 
to something you do not have are much more 
negative than to have it available but not using it. 
This is particularly the case in the case of public 
sector organisations, where hierarchy rules over 
need in many cases. Nevertheless, the strong 
influences that the organisational culture has on 
the informal structure play a very important role 
when considering these barriers. For that reason, 
it seems that a municipality’s weaknesses suffer 
from a greater causal ambiguity than its strengths, 
which are of a more generalist and less sustain-
able character. 

c luster Analysis

The cluster analysis showed four groups of sig-
nificantly different municipalities (see Table 5 
and Figure 1); according to their impression of 
the above mentioned barners and faciliators.

A number of conclusions can be extracted 
from Table 5 and Figure 1. For instance, it can 
be seen that the smallest group (number 2) is, in 
general terms, the most cautious, since the mean 
values for all the factors are the lowest, whereas 
the bigger groups, 3 and 4, show mostly the high-
est values for all factors. So, it would seem that 
there are few municipalities that have not given 
much thought to the possible handicaps and keys 
for success when implementing their e-govern-
ment strategies. 

Another finding is the almost complete co-
incidence of values given to the institutional 
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 Table 5. Cluster analysis

Figure 1. Perceptions of municipalities
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barriers (except group 4), which means that there 
is a common perception of the vast effects that 
politicians and organisational issues have on the 
outcome of local e-government. Moreover, the 
values of the social barriers and facilitators are 
the most disparate among the groups, reinforcing 
the idea that there are socially-related intangible 
sources of classification. 

In the end, a cross-variable analysis found 
no common features among the members of 
the groups, from a demographic point of view 
(population, number of employees within the city 
council, number of employees in the IT depart-
ment, geographical location, party in power, etc.). 

In conclusion, the groups are based only on com-
mon intangible aspects like political atmosphere, 
personal relationships between the CTO and 
the politicians, willingness of the CTO towards 
e-government, or the importance given to the 
information society in the municipality. 

c ONcl UsION

This research has contributed to an understand-
ing of e-government challenges at municipal 
levels, by studying the comprehensive literature 
about barriers and facilitators for e-government 
success. Also, this chapter attempts to bridge the 
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gap between theory and practise of e-government 
at a local level, by using these elements in a fac-
tor analysis. This empirical analysis has found 
that Spanish city councils regard three types of 
requirements for a satisfactory implementation 
of e-government strategies. These are the insti-
tutional factors, mainly political leadership and 
commitment, which are the most relevant, as a 
whole; the structural facilitators, which play a 
differential role in the success of local e-govern-
ment, and portray human resources as the most 
valuable assets for city councils; and the social 
facilitators, which do not seem to be crucial in 
this matter. 

The barriers are more affected by causal 
ambiguity, so that the degree of importance may 
vary greatly between particular city councils. 
Nevertheless, the top barrier is by far the lack of 
political will to implement e-government strate-
gies, supported by several other institutional 
factors such as IT Knowledge Management. The 
infrastructural barriers are tainted by this political 
unwillingness, specially the allocation of finan-
cial resources and the investment in technology. 
The most significant social barriers are the lack 
of use of e-government applications by citizens 
and public workers.

A cluster analysis was carried out to show 
groups of councils according to their perception 
of the influence of the aforementioned factors. 
The councils were classified in four categories, 
which reflected their approach to e-government. 
Groups 3 and 4, incidentally the bigger ones, are 
the most conscious of these effects, both positive 
and negative, whereas group 2 is represented by 
the most cautious councils. 

After analysing these factors and discussing 
their roles, there are a few highlights that e-gov-
ernment implementers may find of interest. First, 
work processes must be restructured to make 
the most of IT and to reduce production and co-
ordination costs, duplication costs and red tape. 
This way, Knowledge Management policies can 
be successfully implemented within the council, 

since information will flow smoothly along the 
public value chain. The adoption of these policies 
will drive the needed change in organizational 
culture. 

Second, it is undeniable that an appropriate 
technological infrastructure is necessary, as 
seen in the literature section. However, a good 
outsourcing policy and a sufficient budget may 
overcome this barrier easily. It is the use of this 
infrastructure that poses the difficulties for the 
councils, since technophobia issues and lack of 
skills may render the investment in technology 
useless. 

Last of all, the third resource for success is a 
very scarce one: time, even if it has not shown 
explicitly in the analysis or in the literature section. 
Time is needed to train people, to implement the 
technology, to study and redesign the workflows 
and processes, and to raise awareness about the 
advantages of going digital. Unfortunately, the 
new economy does not allow room for time; ev-
erything must deliver results immediately or else 
it would be seen as a waste of resources (mainly 
financial). 

An opportunity for researchers would be to 
revise this classification employing other taxono-
mies or statistical methodologies. Nevertheless, 
the priorities shown in this chapter are sensible 
as they come from the perspective of the practi-
tioners themselves. Also, since this study relied 
primarily on local government CTOs’ opinions, 
who represent only one group of stakeholders, 
future researchers might consider whether citizens 
are of the same opinion, as well as other council 
staff. Particularly, an interesting line of thought 
would be to examine how much influence the 
different actors (CTOs, politicians, citizens) 
bear in guiding the strategic orientation of local 
e-government policies. 

Moreover, another area for future research 
would be to link this classification to the perfor-
mance of the council. This could be done once the 
e-government strategies have been implemented 
for a sufficient period of time in which these ef-
fects become noticeable. 
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Finally, as has been said, the interpretations of 
these results will benefit greatly from a qualitative 
analysis of the results by confronting this data 
with several known e-government experts. 
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Abstr Act

The chapter presents a conceptual framework that identifies technological and organizational factors 
that impact the success of business analytics (BA) use in organizations in general and virtual organiza-
tions in particular. The framework explores BA success through three business disciplines: Decision 
sciences (DS), information systems (IS), and management. We believe that BA success comes from 
proper interaction between the three disciplines. Though the concept of BA has been around for a long 
time in business literature, its full potential use has not been realized in organizations for a variety of 
reasons. The information and communication technologies (ICT) that have made virtual organizations, 
and flattening of the world possible have also created a better infrastructure/environment for use of BA 
by providing the capability to collect massive amounts of data and by providing easier-to-use analytic 
tools. Currently, BA is being touted as the next information technology (IT) capability that will gener-
ate considerable value including competitive advantage to businesses. In this chapter we present and 
discuss our framework, discuss its viability through existing examples of BA success, and finally apply 
the framework to a special emerging context in organizations, virtual organizing. Implications of this 
framework for identifying and filling research gaps in this area and implications for managers interested 
in exploring BA use in their organizations are presented.
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INtr ODUct ION

Though the history of organizational/managerial 
decision-making is long, its movement from “deci-
sion-making as an art” to “decision-making as a 
science” is more recent. Parallel, and sometimes 
independent, developments in three fields have 
aided this evolution. Management theory focused 
on the typologies and processes of decision-mak-
ing and the behavioral aspects (Henderson & Nutt, 
1980; Kepner & Tregoe, 1965; Mintzberg et al, 
1976; Simon, 1977; Tydeman et al, 1980)—the 
softer side. Decision Sciences (DS) as a field was 
formally defined in the early 1970s, and the field 
included the work done in management theory 
and extended it through the use of quantitative 
techniques—the harder side. Though quantitative 
techniques, mathematical and statistical, were 
available for use by organizations and managers, 
their use was not widespread due to the lack of 
availability and ease-of-use of the tools and data 
necessary for quantitative analysis. A parallel 
development in information systems (IS) that 
made the necessary tools and data available, and 
easier to use by most managers, made it possible 
for organizations to capture/collect/access mas-
sive amounts of data regarding the organizational 
processes and analyze them for decision-making 
through the use of quantitative analysis. 

Business analytics (BA)—the use of analytic 
techniques (driven by data and quantitative analy-
sis) for organizational/managerial decision-mak-
ing, a new term that has been coined recently—is 
a result of the parallel developments in the three 
disciplines, Management, DS, and IS. History 
of analytic techniques and data to improve orga-
nizational decision-making can be traced to the 
1960s to the development of the first decision 
support systems (DSS) (Power, 2001, 2002, and 
2004). Analytics has also been defined to be a 
subset of business intelligence (BI). BI includes 
both data access and reporting, and analytics. 
More formal definitions of BI and its essential 
components can be found in Negash and Gray 

(2003). The terms “data mining” and “business 
analytics” have also been used interchangeably in 
the literature (Kohavi, Rothleder, and Simoudis, 
2002) to indicate the general process of investiga-
tion and subsequent analysis of data to identify 
the existence of new and meaningful trends.

Relatively few formal definitions of BA exist in 
the literature. Davenport and Harris (2007) define 
analytics as “the extensive use of data, statistical 
and quantitative analysis, explanatory and predic-
tive models, and fact-based management to drive 
decisions and actions.” Davenport & Harris further 
state that the “analytics may be input for human 
decisions or may drive fully automated decisions.” 
While data access and reporting help businesses 
understand “what happened,” and “what actions 
are needed,” analytics helps them to understand 
“why is this happening,” “what if these trends 
continue,” and perhaps forecast “what will happen 
next” (Davenport & Harris, 2007).

Prior work related to the Management, IS, and 
DS aspects of BA is extensive in each area. Success 
in decision-making and problem-solving (includ-
ing success of different phases) and its relation to 
different problem-solving methods and individual 
and group behavior has been studied extensively 
in the Management literature. Data collection, 
storage, and access issues have been addressed 
extensively in IS literature. Extensive work on 
building a variety of quantitative models exists 
in DS (sometimes also referred to as Management 
Science or Operations Research) literature. Some 
literature also exists that integrates two disciplines 
– for example, group decision support systems 
(GDSS) work that integrates Management and 
IS aspects of BA. Davenport’s (2006) work is the 
first attempt to link explicitly the three disciplines 
critical to BA success. Davenport identified three 
key attributes for organizations to be analytically 
competitive – (1) widespread use of modeling and 
optimization, (2) an enterprise approach, and (3) 
senior executive advocates. In the same work, the 
author argues that organizational success in BA 
can result if analytics-minded leaders actively 
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recruit analytically competent people who are 
proficient in the use of technology and can decide 
“when to run the numbers.”

Though some case-based evidence exists, 
Davenport’s (2006) work represents the only in-
stance in the literature which hints that BA success 
results from an optimal blend of competence in 
several business disciplines. However the inter-
relationship between the disciplines towards the 
achievement of business analytics success has not 
been explicitly developed in his research. For BA 
to be used extensively in organizations and for it to 
succeed in providing value to organizations, it is 
important to build and test a conceptual model of 
BA success – a model that links relevant DS, IS, 
and Management factors (the independent variable 
set) to BA success (the dependent variable set). 
We believe that BA success is derived not only 
from understanding factors in each discipline but 
also from a good understanding of the relevant 
intersections/interactions of the three aspects of 
BA (DS, IS, and Management). 

From our review of the literature, it is clear 
that BA use in organizations is currently limited. 
Some factors that may have contributed to this 
are (1) a lack of specialized skill in quantitative 
modeling both at an individual and organizational 
level, (2) limited/restrictive IT infrastructure, 
often with the lack of enterprise-wide support for 
IT initiatives necessary for BA implementation, 
and (3) lack of an organizational culture that can 
successfully engineer a company-wide shift in 
decision-making paradigm. In addition, there is a 
clear lack of metrics of BA success that may have 
prevented companies from linking measures of 
BA success to their strategic goals or establish a 
connection between BA-related activities under-
taken and financial outcomes achieved (Ittner and 
Larcker, 2003). Further, failures of BA initiatives 
in organizations have not been documented in the 
academic literature. Overall it is fair to say that 
BA success and the factors/actions that lead to it 
are not well understood.

The primary objective of this chapter is to 
develop and present a framework for BA success. 
We argue that BA success lies at the intersec-
tion of three disciplines (1) decision sciences, 
(2) information systems, and (3) management. 
Though a considerable body of literature, and 
some case-based evidence, exists in different 
business disciplines as it pertains to BA, prior 
work has mostly been discipline-specific and not 
well integrated. We are building our framework 
based mostly on prior research in the three distinct 
business disciplines—three different components 
that are needed for BA success in organizations: 
(a) basic quantitative modeling and analysis needs 
with respect to data, tools, models, and interfaces, 
(b) IT infrastructure needs toward the support and 
successful implementation of BA technologies, 
and (c) top-down commitment to make analytics 
central to strategy coupled with an organiza-
tional culture that supports and rewards skillful 
use of data-driven analysis for the purpose of 
organizational decision-making. Clearly a one-
to-one correspondence between each previous 
component (a), (b), and (c) and broader business 
domains of DS, IS, and Management, respectively, 
is intuitively apparent. If we take one or more of 
the disciplines/components away, BA success 
will be compromised. Data and models are key 
to quantitative analysis. But without adequate IT 
support, it is not possible to store large-scale data 
and run computationally intensive algorithms that 
provide modeling horsepower. An enterprise with 
access to data, models, and IT infrastructure will 
not be “BA successful,” however, in the absence 
of top-level commitment for measuring, testing, 
and evaluating quantitative evidence for decision-
making purposes.

Another unique contribution of this work 
is the application of our framework to virtual 
organizing. This application is cognizant of the 
fact that decision-making in businesses today is 
increasingly distributed in time and space. The 
increased use of group-based problem-solving 
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(Davenport, 2006) and virtual teams (Jessup 
and Valacich, 2007) poses challenges and pro-
vides opportunities in each discipline that is a 
part of our BA success framework. We apply 
our model to virtual environments and explore 
several benefits of virtualization and also identify 
challenges which result due to the ability to span 
time and space.

The chapter is organized as follows: (1) we 
present some discussion/review of literature on BA 
and in the three disciplines as they relate to BA, 
(2) we present our framework, its development, 
description of the framework, and its applica-
tion/implications for research and practice, (3) we 
present the application of the framework to virtual 
organizing and justification for the application, 
and (4) we present some conclusions.

rel Ate D rese Arch /
DeVel OpmeNts

In order to develop a conceptual framework for 
BA success it is important first to understand 
developments in BA and related fields in the 
past few decades. In this section, we explore the 
developments in BA use in organizations and 
developments in the three fields/disciplines that 
are believed to have an impact on BA success: 
management, DS, and IS.

business Analytics

As we have noted earlier, Davenport and Harris 
(2007) state that business analytics is a subset of 
BI. They define BI as “a set of technologies and 
processes that use data to understand and analyze 
business performance.” According to Davenport 
and Harris, BI includes (1) data access and re-
porting, and (2) analytics. While data access and 
reporting includes tools such as standard reports, 
ad hoc reports, queries, and alerts, analytics 
includes tools such as optimization, predictive 
modeling, forecasting, and statistical analysis. 

Davenport & Harris suggest that the degree of 
intelligence increases as analytics complements 
data access and reporting.

The terms “data mining” and “business analyt-
ics” have also been used interchangeably in the 
literature (Kohavi, Rothleder, & Simoudis, 2002) 
to indicate the general process of investigation 
and subsequent analysis of data to identify the 
existence of new and meaningful trends. Like 
Davenport, Kohavi et al. identify data collection, 
storage, and processing as issues pertinent to ana-
lytics and state that mined data is used extensively 
by business organizations that employ analytics 
for everyday operations.

Over the last few years groundbreaking ana-
lytics-based systems such as online reservations 
(at American Airlines), predictive maintenance 
(at Otis Elevator), and revenue management 
systems (at Marriott International to determine 
the optimal price of guest rooms) have become 
more and more common. The fact that analytics 
can be applied to many business processes to add 
value and gain competitive advantage has been 
demonstrated by organizations like Amazon.com, 
Harrah’s, Capital One, and the Boston Red Sox, 
which have dominated their respective domains 
by employing analytics for key strategic decision-
making purposes. 

Davenport and Harris (2007) have identified 
analytical competitors in a variety of industries, 
including consumer products, telecommuni-
cations, financial services, pharmaceuticals, 
transport, retail, hospitality and entertainment, 
airlines, and e-commerce. The same work also 
mentions the use of analytics by various levels 
of government – national, state, and local, for 
crime prevention, predictive modeling of conta-
gious diseases, resource (gas, oil, minerals, etc.) 
optimization, and fraud detection. In fact sales, 
marketing, supply chain optimization, and fraud 
detection are several areas identified by Kohavi 
et al (2002) that routinely use business analytics. 
The same authors have mentioned that organiza-
tions in financial, retail, manufacturing, utilities, 
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and telecommunications sectors increasingly 
want their field personnel to have access to BA 
information through wireless devices. Apte et 
al. (2002) state that industries that have derived 
benefits from data mining include insurance, di-
rect mail marketing, telecommunications, retail, 
and healthcare.

A summary of several successful BA ap-
plications is tabulated in Table 1. Each specifi-
cally describes the nature of the application, and 
tools, techniques, methodologies, or paradigms 
employed by the respective organization, and BA 
success measures used.

A detailed list of several other business 
functions with scope for application of business 
analytics, description of the exact nature of usage 
of analytics (for example in capacity planning, 
demand-supply matching, location analysis, 
reducing inventory and preventing stock-outs, 
etc. toward the effective management of supply 
chains), and corresponding examples from indus-
try can be found in Davenport (2006). 

Davenport and Harris (2007) provide the 
only instances when organizations have not been 
particularly successful in spite of adopting BA. 
These organizations are both prominent players 
in the US aviation industry – United Airlines 
and American Airlines. Davenport and Harris 
postulate that two factors have prevented these 
airlines from succeeding with their analytical 
strategies – (a) their analytics support an obsolete 
business model, far superior versions of which 
have been adopted by their competitors, and (b) 
other airlines too have adopted BA since airline 
industry data has become more readily available 
from associations and external providers.

The BA literature is replete with examples of 
BA success. Several such examples are tabulated 
earlier in Table 1. In some instances, analogous 
metrics of BA success have been used. For ex-
ample, market share at Harrah’s, earnings per 
share and return on equity at Capital One, market 
capitalization at Progressive have been used as 
surrogates for revenue. Negash and Gray state 

that ROI analysis is frequently necessary for BI 
projects and list statistics related to ROI figures for 
given levels of investment. Davenport and Harris 
(2007) contains similar statistics. Sports teams 
have often used number of games /titles won or 
reduction in player injuries as metrics of analyt-
ics success. Revenue increase (or cost reduction) 
is a commonly used (and intuitive) metric of BA 
success; however, our research did not yield any 
consistent metrics of business analytics success 
across industries in different sectors.

Davenport et al. (2001) introduced a model for 
building analytic capability in organizations. The 
authors discussed the contextual factors in the 
model (a particular business strategy, a particular 
set of skills and experiences, a particular set of 
culture and organizational structure, and a par-
ticular set of technology and data capabilities) and 
also constructed a decision tree for implementing 
analytical capability. The authors also presented 
a framework that identifies and articulates the 
primary success factors which are required to 
develop broad organizational capabilities for 
transforming electronic data into knowledge and 
then into business results. 

Luecke (2006) cites several characteristics 
shared by organizations that routinely make good 
decisions. These include but are not restricted to 
employees who recognize behavioral traps that 
lead to bad decisions, decision-makers who un-
derstand their roles and possess skills their roles 
require, development of a number of feasible 
decision alternatives, availability of an array 
of decision-making tools and processes, and 
overall people who are dedicated to improving 
decision quality. Along similar lines, Davenport 
(2006) outlines the characteristics and practices 
at analytics-driven organizations and describes 
some of the very substantial changes that other 
organizations must undertake to compete on 
analytics turf. These changes include a top-down 
commitment to make analytics central to strat-
egy, abundant use of complex data and statistical 
analysis, significant investment in technology, and 
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Table 1. Examples of successful BA applications in industry

Example 
#

Organization
(Reference)

Specific BA 
Application

Methodology/Paradigm Employed BA success measures

1 Capital One

(Davenport, 2006; 
Davenport 
and Harris, 2007)

Maximized the 
likelihood that 
(a) potential 
customers will 
sign up for credit 
cards, and (b) 
they will actually 
pay back Capital 
One once they 
sign up.

Simulates more than 30,000 scenarios 
each year with different interest rates, 
incentives, direct mail advertising, and 
several other variables of interest

Customer retention has 
increased by 87% and the cost 
of acquiring a new account 
has decreased by 83% over a 
period of time.

2 Netflix

(Davenport 
and Harris, 2007)

Endeavored to 
match buying 
patterns with 
customer 
behavior; also in 
deciding what 
to pay for the 
distribution rights 
of DVDs.

Hired mathematicians who developed 
algorithms and subsequently computer 
codes to “define clusters of movies, 
connect customer movie rankings to 
the clusters, evaluate thousands of 
ratings per second, and factor in current 
Website behavior – all to ensure a 
personalized Webpage for each visiting 
customer”.

Has grown from $5 million in 
revenues in 1999 to $1 billion 
in 2006.

3 Progressive

(Davenport, 2006; 
Davenport 
and Harris, 2007)

Profitably 
insured high 
risk customers, 
a constituent 
that competitors 
would otherwise 
ignore blindly 
assuming that 
these customers 
are “loss-
making”.

Closely analyzed data to categorize 
customers into several narrow clusters, 
each characterized by age, college 
education, previous accident history, 
credit scores, etc. in order to rank 
them as high versus low risk, and 
then employed regression analysis 
to identify factors that closely define 
losses a particular cluster of customers 
produces.

Market capitalization doubled 
during the 2003-2007 period 
to $23 billion.

4 Marriott International

(Davenport, 2006)

Established an 
analytical system 
for optimal 
pricing of guest 
rooms, conference 
facilities, and 
catering.

Pioneered the concept of revenue 
management, in which an analytical 
model computes and maximizes actual 
revenues as a percentage of optimal 
rates that could have been charged to 
customers; also developed a system 
to optimize offerings such as price 
discounts to frequent customers.

Actual revenues when 
computed as a percentage of 
optimal rates increased from 
83% to 91%; annual profit 
increased by $86 million in 
2004.

5 Harrah’s Entertainment

(Davenport 
and Harris, 2007)

Developed the 
ability to use 
real-time data to 
make decisions 
on their business 
processes 
right down 
to individual 
machines where 
their patrons are 
gaming.

This is achieved by changing the 
odds based on the behavior of patrons 
that are analyzed as soon as they use 
the Harrah’s card. The incentives 
required to bring these patrons into the 
casino and to keep them playing can 
be manipulated based on exact data 
collected from their card usage. 

Increased market share from 
36% to 43% between 1998 
and 2004.

continued on following page
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Table 1. continued

6 Proctor and Gamble

(Camm et al, 1997)

Successfully 
redesigned 
North American 
supply chain 
by integrating 
production, 
sourcing, and 
distribution 
functions.

A group of about 100 analysts from 
several organizational functions such 
as operations, supply chain, sales, 
marketing, etc. worked in tandem. For 
example, sales and marketing analysts 
supplied data on opportunities for 
growth in existing markets to analysts 
who design supply and distribution 
networks.

Reduced number of North 
American plants by almost 
20% thereby saving over 
$200 million in pretax costs 
per year in the mid 1990s.

7 Sears, Roebuck and 
Company

(Weigel and 
Cao, 1999)

Tremendously 
improved their 
technician 
dispatching and 
home-delivery 
business.

Employing an analytically powerful 
vehicle routing and scheduling system 
within a geographic information 
systems (GIS) based framework to run 
its delivery and home service fleets 
more efficiently.

Achieved $9 million in one-
time savings and over $42 
million in annual savings; 
were able to consolidate 
vehicle dispatch facilities by 
more than 50%.

8 Deere and Company

(Davenport 
and Harris, 2007)

Attempted to 
reduce inventory 
and complexity 
by eliminating 
product 
configurations 
that were difficult 
to produce and 
sell.

Worked with academic collaborators 
and successfully optimized 
configurations of products on two 
product lines.

Profits on the two lines 
increased by 15% due to 30-
50% reduction in the number 
of product configurations.

executives’ unswerving commitment to change 
the way employees think, work, and are treated. 
Davenport (2006) further outlines four factors in 
defining analytical competition. These are (a) dis-
tinctive capability, (b) enterprise-wide analytics, 
(c) senior management commitment, and (d) large 
scale ambition. Davenport and Harris (2007) add 
that it would be a “huge mistake” to call analytics 
a happy marriage between analytical tools and 
information technology (IT). The authors argue 
that “human and organizational aspects” of analyt-
ics distinguish the successful exponents of BA in 
various industries. The hint that BA success stems 
from an optimal blend of (i) distinctive analyt-
ics-friendly management style with (ii) analytical 
tools, and (iii) IT is unmistakable. However the 
fact that (i), (ii), and (iii) each represent one key 
business discipline has not been explicitly stated 
in any existing literature. Moreover the current 
literature also lacks a conceptual framework of 
BA success.

In summary, though BA is a newly defined 
field, it is clear that research in BA-related fields 
such as DSS, BI, data mining, etc. have been 
around for many decades. There have been many 
successful (and some unsuccessful) applications 
reported in the literature. The applications have 
been in diverse organizational functions and in 
diverse industries. In addition, we can speculate 
that there must have been many unreported BA 
failures. As the field is fairly new, academic 
research that assists in developing a good under-
standing of factors that contribute to BA success 
(or failure) are scarce (Negash & Gray, 2003), and 
the evidence from most existing research is anec-
dotal. While the exact metrics of business analytics 
success can be industry specific, our review of 
the literature reveals that understanding of factors 
and/or disciplines, which combine to generate 
BA success, is limited. Several examples of BA 
applications in industry have been documented, 
and frameworks for classifying organizations 
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competing on analytical turf exist. However, a 
good understanding of what contributes to BA 
success, as well as metrics of BA success, is fuzzy 
and almost non-existent in the literature.

management f actors for bA success

The field of management has explored manage-
rial/organizational decision-making, one of the 
core activities of management as identified by 
Mintzberg (1973), from multiple perspectives. 
They include: (1) the idea of rational decision-
making that first originated in neo-classical 
economic theories, (2) the concept of bounded 
rationality and decision-making as “satisficing” as 
opposed to optimizing, (3) the garbage can model 
of decision-making. Management literature has 
also dealt with many aspects of managerial deci-
sion-making. The behavioral theory of the firm 
focused research on the managerial behaviors and 

their impact on organizations (Cyert & March, 
1992). The pros and cons of individual versus 
group decision-making and the phenomenon of 
groupthink have been identified (Janis, 1972). The 
individual biases in decision-making (Kahneman 
et al, 1982) and the importance of framing the 
decisions have been studied. The importance of 
politics was highlighted by Allison and Zelikow’s 
(1999) study of the Cuban Missile Crisis and the 
different ways decisions were made in that situ-
ation. The roles of other organizational factors, 
(e.g. technology or organizational structure) on 
managerial decisions have also been investigated 
(Lawrence and Lorsch, 1967; Scott, 2003; Thomp-
son, 1967, 2003; Woodward 1975). The behavior-
ists have questioned the standard rational model 
of economics, and bounded rationality is now 
widely accepted as an alternative assumption for 
explaining managerial behaviors (Simon 1997).

In the meantime, progress in the fields of IS 

Figure 1. Business analytics adoption matrix
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and DS led to better tools, techniques, models, 
and computational power to allow managers to 
be increasingly scientific and rational in their 
decision-making. Evolutionary economics and 
the theory of the firm were becoming the basis 
for newer management theories. Together, these 
changes led to the present situation, when we 
consider that it is imperative to take a joint look 
across management, DS and IS, in order to really 
understand the impact of managerial decision-
making on organizational success.

Firms with managers who know how to deploy 
IS resources well were better positioned toward 
(hard) evidence-based decision-making (Ayers, 
2007). Thus, IS offered competitive advantage 
to these firms. According to the resource-based 
view of the firm, organizations achieve competi-
tive advantage by securing inimitable and scarce 
resources (Barney, 1991). With increasing automa-
tion and affordable technology, IS is available to 
all firms as a resource, but only a handful are able 
to deploy it in a manner that creates competitive 
advantage. The differentiation comes from having 
managers who know how to play their decisional 
role well and are allowed to do so by the organiza-
tional context in which they operate. By choosing 
to focus on the important decisions and knowing 
the appropriate information to gather and process 
to inform these decisions, the managers can use 
IS to build the unique capability that can provide 
a competitive advantage to their firms.

One way to classify organizational decision-
making contexts is by the organizational and 
analytic complexity, from simple to complex. 
Figure 1 presents a 2x2 matrix that shows four 
possible different decision-making contexts 
(Bachani, 2005). Analytically complex decisions 
are those that have a lot of uncertainty in factors 
that influence the outcome of the decision. An 
example of an analytically complex decision is 
when a firm needs to build a new factory at a 
substantial cost. There are several uncertainties 
in this decision, such as predicting demand for the 
product, predicting the competitor’s investment in 

capacity, forecasting future prices for the product, 
and so on. Organizationally complex decisions 
require many people from different parts of the 
organization to be involved in the process since 
the choice will impact what they all do. For ex-
ample, consider managers who are deciding on the 
features for the new version of a product. There 
may not be too many changes to the product’s 
core features, but any change requires coordinated 
effort that means involving different parts of the 
organization, from taking into account the voice 
of customers by consulting the customer service 
department, the input from the distributors by 
consulting the sales division of the company, the 
cost of the new features by getting estimates from 
the accounting department, the compatibility and 
production capabilities by consulting the opera-
tions department, and so on.

When a business process is analytically and 
organizationally simple, there is no need for any 
investment in developing systems or competen-
cies for handling these situations. Managers make 
the decisions promptly. If the business process is 
analytically complex but organizationally simple, 
then a specific tool to handle the nature of the 
analytical complexity should be deployed. These 
include specially designed models like forecasting 
models, risk analysis models, capacity planning 
systems, inventory management systems or other 
tools and techniques that address the special kind 
of analytical complexity associated with the busi-
ness process and problem at hand. In the third 
case, if the business process is analytically simple 
but organizationally complex, then the best way 
to address it is through people-related methods 
– including facilitative leadership, training, re-
designing organizational systems and structures 
to make communication easier, linking people 
across the various parts of the organization us-
ing ICTs, and so on. In the fourth situation where 
the business process is complex analytically as 
well as organizationally, there is a real need and 
potential for BA to make the biggest difference. 
It is in this situation that managers must make 
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the investment in developing the BA capability. 
Having the right tools and techniques to deal 
with the analytical complexity as well as having 
the structures and systems that allow a better 
handling of organizational complexity will lead 
to the best outcomes for handling the business 
processes most efficiently.

In summary, there has been an evolution in 
managerial/organizational decision-making from 
an art to a science. This has been made possible 
with parallel evolutions in IS and DS that have 
made the tools and data available for scientific 
(hard evidence-based) decision-making. In addi-
tion, characteristics of certain decision-making 
contexts dictate whether BA will lead to success. 
Managers should develop BA capabilities for those 
contexts to maximize benefits. With increased 
managerial acceptance of analytical techniques 
for decision-making, it appears the time may be 
ripe for BA to succeed. 

Information systems f actors for bA 
success

One necessary condition for BA success is the 
appropriate IT that supports the data, quantity, 
quality and availability, and analysis tools needs, 
availability and ease-of-use. Evolution in IT has 
made it possible for organizations to have access 
to massive amounts of useful data, internal as 
well as external, for BA use. With computerized 
record-keeping, organizations can access reports 
about customer demand, in different time periods, 
order size and content, customers quantities in 
different locations, segments of the market, ac-
count receivables, detailed inventory, and other 
such information that was much harder to track or 
consolidate without technology. The cost of data 
storage over this same time period has decreased 
at an exponential rate, thus making it possible 
for organizations to store more data that may be 
useful. There is also a trend toward sharing mas-
sive amounts of data with external entities, like 
Nielsen, that aggregate data from several sources 

to make it available to any organization that wishes 
to purchase it. In addition, massive amounts of 
demographic and related data are available from 
sources such as the U.S. Census Bureau.

Organizations are also able to collect and store 
transaction data more easily due to the availabil-
ity and development of standard, off-the-shelf 
enterprise-wide software packages that address 
specific business needs, e.g. enterprise resource 
planning (ERP) systems, customer relationship 
management (CRM) systems, and supply chain 
management (SCM) systems. When these systems 
are well implemented, they force users to input 
good quality data and assist in maintaining good 
data integrity.  

The evolution of data management technology 
from file management systems (of the 1960s and 
1970s) to database management systems (DBMS) 
to data warehouses and data marts has created 
easier access to well integrated data with good 
integrity.

In a related development, IT tools that assist 
organizations in analyzing the data have also be-
come easier to access and use. The evolution has 
taken us from custom built packages for specific 
analysis and specific organizational decision con-
texts to standard off-the-shelf analysis packages 
and tool kits included as part of database packages. 
This has resulted in analysis tools that are better 
integrated with data sources and with interfaces 
that are easier to use. Another development in BA 
tools, BA capability as a Web service (as opposed 
to a product), has made it possible for organiza-
tions to benefit from BA without the need for an 
upfront investment in BA tools implementation. 
Business Analytics Online (BAO), a service of-
fered by the Environmental Systems Research 
Institute (ESRI) of Redlands, CA, is an example 
of this development.

Thus, IT evolution has made it easier for or-
ganizations to succeed in their BA efforts as they 
pertain to data and IT tools for analysis. This, 
in essence, has provided a necessary condition 
for BA success. However, BA success for any 
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organization initially depends on the extent to 
which the organization has capitalized on the IT 
evolution in the areas discussed. For example, 
there are many organizations in the process of 
implementing enterprise-wide systems and data 
warehouses and data marts. As a consequence, 
BA success for these organizations will be limited 
due to data access issues.

Though some organizations have good data 
access and, hence, a potential for BA success, 
many other organizations encounter data access 
issues. Even with the available data, the use could 
be limited. In a recent study by Davenport et al 
(2001), the authors found that less than 10% of 
the firms that had ERP data could cite examples 
of the data use for BA. They also found that few 
retail businesses that collect scanner data use 
much of that data for BA.

In summary, it is clear that there are many 
IS-related factors that are critical for BA success. 
Evolution in a variety of (information) technolo-
gies has made it possible for organizations to ac-
cess massive amounts of good quality data for 
BA success. Analysis tools have evolved from 
stand-alone tools with limited capability into 
highly sophisticated ones integrated with tools 
for data access. These developments enhance the 
possibility of BA success.

Decision sciences f actors for bA 
success

One key factor that is critical for BA success is 
the use of the right quantitative analysis. This 
involves the application of sophisticated mod-
els, algorithms, and heuristics to solve complex 
business problems in various domains such as 
capacity planning, demand-supply matching, 
location planning and analysis, scheduling, and 
supply chain and logistics optimization. With 
the evolution of algorithms and computing ma-
chinery, prohibitively expensive computation 
times are a thing of the past. Davenport and 
Harris (2007) list combinatorial optimization, 

constraint analysis, Monte Carlo simulation, 
multiple regression analysis, risk analysis, price 
optimization, etc. as some analytical applications 
for various business processes. It is pertinent to 
mention here that all these applications belong 
to the broader domain of DS. Most DS models 
are amenable to the performance of sensitivity 
analysis that allows a decision-maker to simulate 
various alternative scenarios. Simulation models 
(Conchran, Mackulak, and Savory, 1995; Hwarng, 
2001; Nance and Sargent, 2002) are widely used 
for industrial problem-solving and analysis. In 
several instances, sub-problems of complex in-
dustrial problems can be formulated as network 
optimization models.

In several instances, however, a well-estab-
lished model cannot be forced to fit into an actual 
industrial problem due to associated problem 
complexities. In such cases, it usually takes a 
substantial amount of imagination and modeling 
skill on the part of the management scientist, 
teamwork, and communication to transform a 
particular “real-life” industrial problem descrip-
tion to a well-defined problem which can then 
be solved using analytical tools or techniques, 
special purpose algorithms or heuristics, or by 
the use of software. The importance of creativity 
in modeling and MS overall has been highlighted 
in Evans (1991, 1992, 1993a, 1993b) and Tsoukas 
and Papoulias (1996). 

Hillier and Lieberman (2005) state that it is 
almost impossible for a single individual to be 
an expert in all aspects of MS. Therefore, for 
a full-fledged DS study, a group comprised of 
individuals with diverse skills and backgrounds 
must collaborate. Clearly virtualization can play 
a key role in fostering teamwork and communica-
tion among modeling associates, especially when 
individuals can span space and time. 

Another important characteristic of DS is the 
search for an optimal solution, loosely defined as 
the best solution under the given circumstances. 
When the search for optimal solutions often 
becomes prohibitively expensive (in terms of 
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computation time) because industrial problems are 
simply too complex (too many variables, and/or 
too many constraints/relationships), heuristic ap-
proaches are employed which provide a “near-to” 
optimal solution. It is pertinent to mention here that 
top-level management, keeping in mind broader 
organizational targets and objectives, often de-
cides the optimality gap. With recent advances 
in computing hardware and software, however, 
the search for an optimal solution has become 
faster. Bixby (2002) contains an account on how 
computation times of various test problems have 
improved over the last decade, and how the notion 
of “large” problem instances has evolved over the 
years. Bixby reports that several test problems 
were solved in computation times that were 52 
times faster when using newer versions of the 
same commercial solver. The author further adds 
that a model that might have taken a year to solve 
could be solved in less than 30 seconds by 2002 
due to an increase of several orders of magnitude 
of computing speed and algorithmic power.

DS problems have always been amenable to 
spreadsheet modeling. Bodily (1986) suggests 
the use of spreadsheets to solve DS problems 
in 1986. Since then, spreadsheets and MS have 
both evolved to the extent that DS practitioners 
are solving problems in many functional areas 
using spreadsheets. Leon, Przasnyski, and Seal 
(1996) report that some areas of DS such as linear 
programming, simulation, project management, 
and forecasting use spreadsheet modeling more 
than some other areas such as network models 
and queuing. Dhebar (1993) states that systematic 
spreadsheet development and documentation of 
logic are critical in any quantitative analysis and 
sounds a note of caution related to the accuracy 
of spreadsheet models.

A key step in the quantitative analysis of a 
problem through the development of a model is 
the availability and preparation of data required 
by the model. Data is often referred to as “un-
controllable inputs” and must be specified before 
analysts can feed the data to a model, specify a 

solution methodology and obtain meaningful out-
puts (often decisions). Many quantitative analysts 
believe that problem definition and development 
of a model essentially means problem solution 
and that data collection and preparation are trivial 
steps in the overall analysis framework. Nothing 
can be further from the truth, and the importance 
of data in relation to business analytics cannot be 
overstated. Often a large database is required to 
support a quantitative model, and information 
systems experts may become involved with the 
data preparation step.

There are several other key modeling issues as 
well. One pertains to the ease of use or flexibility. 
The models developed in a business analytics 
framework must have the ability to access data 
from many different sources such as databases, 
spreadsheets, or the Internet, giving the user the 
flexibility to choose the most efficient and con-
venient way to incorporate data into the model. 
Another pertains to the issues of interfaces that 
should be straightforward and intuitive enough 
such that users can begin building models within 
minutes of installation; yet the modeling interfaces 
must possess depth of features to handle the most 
difficult problem scenarios. The scalability of 
models —in other words, their ability to handle 
and analyze huge volumes of data—is another 
pertinent issue. To that end, data mining is one 
of the most general approaches utilized to reduce 
data in order to explore, analyze and understand 
it. Several goals that are uniquely addressed by 
data mining have been identified in Fayyad and 
Uthurusamy (2002) and include scaling analysis to 
large databases and scaling to higher-dimensional 
data and models.

In summary, it is clear that many diverse fac-
tors related to DS are critical to BA success. The 
specific factors that will have an impact on BA 
success are context specific, organizational as well 
as decision-making. A summary (that presents the 
current context of BA) of BA-related evolution in 
the field is presented in Table 2.
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Table 2. BA-related evolution

Evolution of the developments in management, IS, and DS 
that relate to BA

Current status of BA The gap What is possible

Management
• Progress from rational decision-making to 

boundedly rational models of managerial decisions.
• Management awareness of analytical and 

computational tools and techniques that can 
assist decision-making. Going beyond IT as a 
support function to ICTs as a source of sustainable 
competitive advantage.

• Better understanding of the impact of technology 
on organizational structure, culture and form.

• Organizational boundaries becoming blurred with 
rise of ICTs and virtualization of many teams and 
outsourcing of many functions.

IS
• Data management technologies —file management 

systems to DBMS to data warehouses and data 
marts

• Increased availability of external data integrated 
from many different sources

• Enterprise-wide systems that integrate & 
standardize organizational data

• Better understanding of factors related to IT 
implementation success

• Computing speed – Ability to actually solve very 
large and complex problems within reasonable time 
has increased tremendously due to (i) advances in 
computing machinery (hardware and software), and 
(ii) algorithmic improvements.

 DS
• Evolution in modeling tools – For example, 

evolution in simulation from FORTRAN-based 
programming to visual interactive modeling using 
icons, graphical depictions of scenarios, and actual 
pictures of system elements.

• Advances in analysis methodologies – For example 
variance reduction techniques, and extensive input 
data analysis.

• Algorithmic improvements – For example, the 
dual simplex algorithm with steepest edge can help 
solve complex optimization problems much faster.

• Popularity of spreadsheets has increased – due to 
their user friendliness, interactive nature, ability to 
support what-if analysis, and built-in presentation 
features.

• Paradigm shift in industry – decision-making 
based on hard numbers as more and more data has 
become available.

Managerial acceptance 
of technology as being 
central to business 
success, not just a 
support function.

Extensive availability of 
analysis tools

Potential for extensive 
data availability

Success in BA use by 
early adopters

Lack of a good 
understanding of 
factors, organizational/
managerial, IT, and 
MS, that lead to BA 
success. 

Widespread BA 
use and success 
in organizations.
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fr Amew Or K f Or  bA sUccess

Development

The framework for BA success has been devel-
oped over the past year. The authors began with 
a broad survey of existing literature in the field of 
business analytics in order to better understand 
this emerging area and the phenomena. Academic 
articles related to theory and practice in the area 
as well as trade press reports on the companies 
adopting and using business analytics were col-
lected and studied. Early on in the process it 
was clear that the theory and academic research 
in the area was lagging behind practice. The 
cases and stories about the various companies’ 
experiences with adopting business analytics 
were not described or explained adequately with 
any theories from the existing literature (For a 
list of examples of successful BA applications 
in businesses, please see Table 1). Initially, we 
derived a list of factors/variables related to BA 
success from the case material. Next the authors 
attempted a categorization of these variables, and 
during the process it was clear that the variables 

could be classified into three broad categories: 
managerial/organizational, information systems 
(IS), and decision sciences (DS). 

Once it was clear to us that these factors had 
not been identified in the BA literature because 
these were traditionally studied in three separate 
disciplines, we returned to do a more in-depth 
literature review by searching for articles in each 
of these three disciplines. We used keywords 
related to the business analytics success factors. 
For example, we searched articles on modeling, 
decision-making, data integrity, decision support 
systems, data mining, business intelligence, etc. 
Though we could develop a more exhaustive 
list of factors that could impact BA success, it 
became clear that the interactions between the 
factors (within and among disciplines) played 
a critical role. We have presented this idea in a 
simple model in Figure 2.

To operationalize the model into a useable 
framework for BA success, we developed a list 
of factors/variables under each of the three disci-
plines. The framework consists of the dependent 
variable set (i.e., BA success factors/variables), 
the three sets of independent variables (i.e., 

Figure 2. Model of business analytics success in organizations

C. Decision

Sciences

A. Management B. Information

Systems

Business
Analytics
Success
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managerial/organizational, IS, and DS variables), 
and the relationships between the variables (i.e., 
relationships between independent variables, the 
interactions, and relationships between dependent 
and independent variable sets).

In the remainder of this section, we present this 
framework. First, we present our conceptualiza-
tion of BA success (the dependent variable for our 
framework). Second, we present the discipline-
specific factors with justification for including 
each of them. We then explore some interactions, 
both two-way and three-way, between the three 
sets of discipline-specific factors that have been 
discussed in some case studies of successful BA 
applications. Finally, we conclude this section by 
presenting the application (or implications) of the 
framework to managers and researchers.

c omponents

Motivation for any initiative that requires some 
expenditure (classified either as cost or investment) 
in an organization usually comes from survival, 
efficiency, or effectiveness. An initiative with the 
main motivation as survival usually deals with an 
organizational capability/need that is necessary 
just to stay in business. For example, an ATM 
network for a bank is the cost of doing business 
(i.e., cost of survival). Efficiency is a measure of 
output/input – i.e., the efficiency increases as more 
output is produced with the same level of input. 
Effectiveness, on the other hand, is a measure 
of market relevancy of the business. Defined 
differently, efficiency is “doing the thing right” 
and effectiveness is “doing the right thing.” Suc-
cess of an initiative is a measure of how well the 
(survival, efficiency, or effectiveness) objectives 
are met. Success of BA initiatives can also be 
measured in this way. 

Methodologies/procedures for justifying 
initiatives vary depending on the context. Some 
common approaches are net present value (NPV), 
internal rate of return (IRR), return on investment 
(ROI), and total cost of ownership (TCO). On 

the cost side of the computations, there could be 
one-time or recurring costs or fixed and variable 
costs. On the benefits side there could be one-time 
and/or recurring benefits from an initiative. These 
concepts can also be applied to BA initiatives.

Our analysis of some successful BA applica-
tions (as listed in Table 1) yields the following 
success measures that have been used: customer 
retention rate, cost of customer acquisition, re-
duction in cost of operations, growth in market 
capitalization, revenue growth, growth in market 
share, and growth in profit. The first three mea-
sures are clearly efficiency measures. It is impor-
tant to note that efficiency is necessary but not 
a sufficient condition for continued success. For 
example, the customer retention rate may not be 
good if the kind of customers a business is retain-
ing is not value producing. Efficiency combined 
with effectiveness is a desirable condition always. 
The last three measures are clearly effectiveness 
measures. The fourth measure listed is most likely 
an effectiveness measure. Measures like the one 
listed are very appropriate for the BA success 
framework we have developed. These form the 
dependent variables set for our framework.

The independent variables for the framework of 
BA success are categorized into three disciplines: 
management, IS, and DS. Most of the variables 
in each category were either derived from the lit-
erature discussed in the previous section (“related 
developments” section) or from the reported case 
studies of successful BA applications in organi-
zations (as listed in Table 1). As BA as a field is 
fairly new, academic research is sparse. Hence 
some variables were derived through conceptual 
reasoning.

Many of the factors/variables we have listed, 
in Tables 3A through 3C, can be assigned values 
on a Likert-type scale (an ordinal scale) or can be 
explicitly quantified. For example, factors such 
as level of availability of models and tools (C1 
and C2) can be rated on an ordinal scale, while 
factors such as the amount of per capita invest-
ment in modeling infrastructure (factor C3) and 
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Table 3A.
Factors/Variables—Management Source

A1 Level of commitment of senior management to analytics and fact/data driven organizational 
decision-making—Rational Decision-making

Neo-classical economics.

A2 Level of flexibility in localized decision-making (for example, do regional managers have the 
ability to override system recommendations)—Organizational Structure and Culuture 

Chandler 1962

A3 Level of comfort with models/modeling (mathematical, statistical, etc.) in the organization—
Organizational capability

Barney 1991, Teece et al 
1997

A4 Per capita investment in training employees to enhance their skills with models/modeling—
Organizational resources

Barney 1991

A5 Level of ability of managers to implement analytical decisions Mintzberg 1973, Cohen et 
al 1972

A6 Level of teamwork, communications and partnering skills of employees—Organizational 
capability

Barney 1991, Janis 1972

A7 Extent of end-user compliance with (and acceptance of) analytical decisions

A8 Level of rewards for employees who support the analytics focus/mission and to insure data 
integrity (in data input for BA use)

A9 Level of investment in tools, techniques and employees in order to build Business Analytics 
capability

Teece et al 1997

A10 Level of politics in organizational decision-making and trade-offs in individual versus group 
decisions

Allison & Zelikow, 1999

A11 Level of bounded rationality and satisficing mentality in organizational decisions Cyert & March 1992, 
Kahnemann et al 1982 

Table 3B.

Factors/Variables—Information Systems (IS) Source

B1 Level of availability of internal data Davenport & Harris, 2007; Davenport et 
al, 2001; Ferguson et al, 2005; Vesset & 
McDonough, 2007

B2 Level of availability of external data Davenport & Harris, 2007; Ferguson et al, 
2005

B3 Level of access of internal data Corstjens & Merrihue, 2003

B4 Level of access of external data

B5 Level of quality of internal data Davenport & Harris, 2007; Davenport et al, 
2001

B6 Level of quality of external data Davenport & Harris, 2007

B7 Level of integration of internal data (from numerous sources) Corstjens & Merrihue, 2003

B8 Level of integration of internal & external data

B9 Level of availability of tools for analysis Ferguson et al, 2005; Kohavi et al, 2002

B10 Level of ease-of-use of analysis tools

B11 Level of integration of data (internal & external) with analysis tools Davenport & Harris, 2007

B12 Level of computing power available for BA use

B13 Amount of per capita investment in computer hardware
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Table 3C.

 Factors/Variables—Decision Sciences (DS) Source

C1 Level of availability of analytical models (such as scheduling, inventory management, 
forecasting, vehicle routing, site location, spatial analysis, etc.)

Labe et al. (1999)

C2 Level of availability of analytical problem-solving tools such as statistical software, 
simulation packages, decision analysis software, mathematical programming 
software, etc.

Labe et al. (1999)

C3 Amount of investment in modeling infrastructure (could be human resources 
investment or investment in tools/software, etc.) per capita.

Davenport (2006), Davenport & 
Harris, 2007

C4 Level of use of MS-Excel in the organization. Leon et al. (1996), Dhebar (1993)

C5 Level of ease of use of models. Bodily (1986), Weigel and Cao (1999)

C6 Level of ease of use of tools. Bodily (1986), Weigel and Cao (1999)

C7 Extent of data compatibility of existing models/tools (for example, whether a 
mathematical programming software can read data from spreadsheets, databases, or 
data stored as text, and can also write output results to spreadsheets and databases).

Weigel and Cao (1999)

C8 Level of integration between different modeling tools (for example, whether a 
statistical sub-routine can be called upon from within a simulation package).

Weigel and Cao (1999)

C9 Given size and scale of organizational problems, what is the likelihood that models 
and tools will solve problems efficiently? 

Bixby (2002)

C10 Percentage of employees with advanced degrees (graduate and beyond) in disciplines 
such as operations research, computer science, mathematics, and statistics (this is a 
metric of technical expertise, more specifically statistical modeling and analytical 
problem-solving skills, and also creativity in modeling).

Davenport, 2006, Davenport & 
Harris, 2007, Davenport et al. (2001), 
Cochran et al. (1995)

Table 3D. Interactions between factors
Example # Organization Table 3A 

factors
Table 3B 
factors

Table 3C 
factors

1 Capital One A1 B1, B2, B8 C10

2 Netflix A1 B1 C3

3 Progressive B1, B2, B8, B4 C2

4 Marriott A1, A2 B1 C1

5 Harrah’s A1, A5, A8 B1 C10

6 Proctor and Gamble A1, A6 B2 C1, C8, C10

7 Sears, Roebuck, and Co. A4, A5, A7, A8 B1, B2, B8, B12, B13 C1, C5, C8

8 Burlington Motor Carriers A7, A8 B5, B6 C1

9 Merrill Lynch A6 B7, B8 C10



 ���

Business Analytics Success

percentage of employees with advanced degrees 
in computational areas (factor C10) can be un-
equivocally measured. We will discuss manage-
rial implications of such factor definitions later in 
this section under implications for practitioners. 
It is also important to note that the objective of 
this work is neither to build an exhaustive list of 
factors that is critical to BA success, nor to study 
relative importance of the factors with respect 
to each other. (We discuss these issues later in 
this section under implications for researchers.) 
Hence the factors are not ranked in Table 3A -3C 
in order of importance. Let’s examine each set 
of variables.

Management factors (or variables) that are 
critical to BA success in organizations are listed 
in Table 3A. In tracing the history of business 
analytics and its predecessors, the computerized 
modeling-based decision systems, we see that 
rapid rise and changes in technology have forced 
management to look at these tools and techniques 
rather differently today than they did even a de-
cade or two ago. The most important change in 
management factors responsible for BA success 
has been this shift in managerial attitude towards 
evidence, data and analysis-based decision-mak-
ing (A1, A10, A11). While the economics-based 
assumption of a rational economic agent was 
being challenged and replaced with the assump-
tion of a boundedly rational economic agent who 
satisfices instead of optimizing every economic 
decision, the progress in technology was offer-
ing more sophisticated tools to allow individuals 
to make more rational choices in their business 
decisions. Once the senior managers were en-
gaged with the technology and started to see it 
as central to success of their organizations, they 
began to hire, train and promote other managers 
who were computer/modeling savvy (A3, A4 
and A5). The acceptance of rational decisions 
based on data and analysis using models began 
to spread across the different hierarchical levels 
within the organization.

Many cases mentioned how CEO or top man-
agement commitment was crucial to BA success 
because they drove all the other decisions within 
the organizations and could influence attitudes 
towards BA across the organization. They con-
trolled the resources and made investments in 
technology, training, rewards and teamwork that 
were needed to set the organization up to succeed 
in adoption of BA (A6, A7, A8, A9). These changes 
added up to a change in organizational culture in 
some places, and there was also a corresponding 
shift in formal structure (A2, A8 and A10) with 
more decentralized decisions, better teamwork 
and changed organizational politics.

Information systems factors (or variables) 
that are critical to BA success in organizations 
are listed in Table 3B. The variables are in the 
following categories: data, tools, and computing 
power. Variables B1 and B2 address the availability 
of internal and external data for BA applications. 
Availability, the collection and storage or purchase 
of data, is the necessary condition for BA success. 
However, access to these data by anyone interested 
in using it for a BA application is more important 
for BA success. Access many times could be 
restricted by turf battles in an organization or by 
a lack of IT support for proper access. Variables 
B3 and B4 address this. In addition, it is also 
important to have data that is of good quality, and 
this can either be ensured by managing internal 
data collection and storage well or through quality 
assurance from the vendor supplying the external 
data. This issue is addressed by variables B5 and 
B6. For many BA applications it is necessary to 
have data from a variety of sources (both internal 
and external) that are well integrated. It is always 
likely that these integration efforts will lead to 
discovery of inconsistencies in data from different 
sources. Variables B7 and B8 address these issues. 
It is intuitively obvious that well integrated good 
quality data be available and easily accessible 
to end-users for their BA applications. Any one 
of the issues—access, availability, data quality, 
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and/or integration—could dampen the spirit of 
the end-user if not addressed properly.

Mathematical and statistical tools that are used 
to perform analysis on the data play a critical role 
in the success of BA applications. For the end-user, 
who may not be very sophisticated in quantitative 
analysis or IT, the availability of the right tools 
for analysis and the ease-of-use of those tools 
play an important role in the actual use of the BA 
application. Variables B9 and B10 address these. 
In addition, for most users, it is also important to 
have a seamless integration of data with the tools 
they are using for their BA applications. Variable 
B11 addresses this issue.

Most BA applications use massive amounts 
of data and fairly sophisticated mathematical/
statistical analysis. This requires a good level of 
computing power available to the end-users so 
as to perform the analysis in a timely manner. 
Variables B12 and B13 address these.

Table 3C includes several DS factors that are 
critical to BA success. While the relevance of the 
factors is intuitively understood, the following 
discussion attempts to justify the importance of the 
factors relative to BA success by grounding them 
in literature and/or ( justifying their importance 
as illustrated by) business applications. 

Well-defined, easy-to-use, canned models 
exist in DS for many BA applications. From an 
end-user’s perspective it is important to have a 
good set of canned models readily available in 
order to increase the likelihood of applying those 
models to potential BA situations. Similarly, it is 
also important to have readily available, easy-to-
use tools (statistical and mathematical) available 
in order to increase the likelihood of use. These 
are captured in variables C1 and C2. Factor C3 
is intuitively understood. The importance of 
investment in modeling and human resources 
(factor C3) infrastructure has been highlighted 
repeatedly by Davenport (2006) and Davenport 
and Harris (2007). Bodily (1986) reports that 
practitioners were adopting spreadsheets (factor 
C4) as a decision-making tool because (a) of their 

ease-of-use (factors C5 and C6) in data input, 
solution and report generation, (b) spreadsheets 
provide a natural interface for model building 
(factor C1), and (c) their ability to perform what-
if analysis. The pervasive use of spreadsheets 
in modeling and problem-solving (in varying 
degrees) is documented by Leon et al. (1996). 
Dhebar (1993) has identified systematic spread-
sheet development as one of the ingredients of a 
sound quantitative analysis methodology. Ease of 
use of tools and models (factors C5 and C6) can 
also impact implementation and user compliance 
(factors A5 and A7 in Table 3A), both critically 
important to the success of BA. Such issues have 
been discussed by Weigel and Cao (1999) and 
Powell et al. (2002). 

Complex business problems often require the 
integration of tools and models (factor C8). Very 
often business analysts/data modelers are ham-
strung by the incompatibility of tools/models to 
data stored in specific storage formats. Seamless 
data communication between tools/models and 
data storage interfaces (factor C7) can also help 
facilitate the validation and implementation of 
complex customized models. The DS literature is 
replete with such examples. In one such instance, 
Weigel and Cao (1999) describe the integration of 
vehicle routing models within a GIS framework 
in Sears’ Enhanced Home Delivery System, 
which allows Sears to develop efficient solutions 
for constrained routing problems in extremely 
dense street networks. Solution efficiency (in 
terms of optimality gap and computation time) 
is a function of the efficacy of available models 
and tools (factor C9) (Bixby, 2002) and comput-
ing horsepower (factor B13 in Table 3B). Finally, 
Willemain (1994, 1995), and Powell and Baker 
(2007) identify technical skills and craft skills as 
key characteristics of good modelers (in relation 
to factor C10). In a survey conducted by Cochran, 
Mackulak, and Savory (1995), 21% of the prac-
titioners identified lack of technical background 
as an obstacle to in-house quantitative (in this 
case, simulation) analysis. In fact, Davenport et 
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al. (2001) identify regression, data mining, data 
presentation and report preparation as some of the 
statistical modeling and analytical skills desirable 
of business analysts. The importance of factor 
C10 is clearly established.

Interactions between c omponents

As stated earlier, our model is based on the premise 
that BA success hails from distinctive competen-
cies in three broad business disciplines—man-
agement, IS, and decision sciences, and also as a 
result of the interaction between the disciplines. 
In the following discussion, we illustrate the use 
of IS in conjunction with decision-making tools 
and techniques, and aided by analytics-friendly 
management policies in organizations that have 
achieved a high level of BA success. More specifi-
cally we identify specific management, IS, and 
DS variables (listed earlier in Tables 3A, 3B, and 
3C) and also study interactions between those 
variables in different organizational contexts. 
The purpose is to describe and validate our model 
using exemplars of several successful analytically 
competitive organizations. Note that while the 
following discussion pertains to the exemplars 
tabulated earlier in Table 1, we sometimes supple-
ment our discussion with new examples. 

One key factor for BA success (identified in 
Table 3A) is the level of commitment of senior 
management to analytics and fact/data-driven 
organizational decision-making (item A1 in Table 
3A). Capital One and Netflix (examples 1 and 
2, respectively, in Table 1) are classic examples 
where the founder(s) had the vision to be analyti-
cally driven when the company was a startup. 
Capital One annually collects data of millions 
of customers pertaining to spending rates, timely 
installment payments, credit scores, and various 
other parameters, and integrates (item B8 in Table 
3B) these internal data (item B1 in Table 3B) with 
external data (item B2 in Table 3B) pertaining 
to conditions of general economic prosperity. 
Using these disparate data from various sources, 

Capital One uses analytical models to calculate 
customers’ willingness to repay loans/balances, 
maximize customer retention, and minimize the 
cost of acquiring a new account. The organization 
also actively recruits analysts who possess a high 
level of analytical aptitude and the ability to use 
software applications proficiently (item C10 in 
Table 3C). This example clearly highlights sev-
eral discipline-specific variables of consequence 
to Capital One and also interactions between all 
three disciplines that lead to BA success.

The thrust in analytics at Netflix (example 
2 in Table 1) comes from its founder (item A1 
in Table 3A). The main objective of analytics at 
Netflix is to predict customer movie preferences. 
To that end, Netflix collects data about customers’ 
rental history and film ratings (item B1 in Table 
3B) and has created an overall IS environment 
with analytics in mind. Moreover Netflix recruits 
mathematicians with programming experience 
(item C3 in Table 3C) to write code and devise 
algorithms to define clusters of movies and then 
connect customer preference (data) with the movie 
clusters (based upon customer data collected).

Progressive (example 3 in Table 1) is a pioneer 
in the insurance industry in providing policies 
at competitive rates to “high-risk” customers. 
Progressive’s internal customer data (item B1 in 
Table 3B) captures a wide range of attributes such 
as customer’s age, level of education, credit scores, 
participation in high-risk activities (such as sky-
diving) and is integrated (item B8 in Table 3B) 
with widely available insurance industry external 
data (item B2 in Table 3B). It is pertinent to note 
here that pharmaceuticals and other such regu-
lated industries are often hamstrung by the lack 
of availability and sometimes access to external 
industry data (item B4 in Table 3B). Progressive 
then employs regression analysis (item C2 in Table 
3C) to determine customers with low credit scores 
who might actually be risk worthy and also identify 
those customer attributes that are better predictors 
of risk than other attributes. High-risk customers 
are a constituency that is typically neglected by 
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Progressive’s competitors and hence provides 
competitive advantage. While this example il-
lustrates the IS and DS factors/variables which 
are key to Progressive, and also illustrates their 
interaction, it is pertinent that senior management 
at Progressive chose analytics as a strategic focus 
(variable A1 in table 3A).

An overall culture of analytics perpetrates the 
entire organization at Marriott (example 4 in Table 
1) comprising its employees, regional property 
managers, vendors, and senior management (item 
A1 in Table 3A). The focus is on fact-based deci-
sion-making, which is embedded in the corporate 
culture since Marriott’s inception. The concept 
of revenue management, more specifically the 
revenue opportunity model (item C1 in Table 3C), 
originated in the hotel part of Marriott’s business 
and now spans across its restaurants, catering 
services, and conference facilities. Flexibility 
in decision-making is a key at Marriott, where 
regional property managers have the ability to 
override system recommendations to account for 
localized events (item A2 in Table 3A). Internal 
customer data consists of attributes ranging from 
the type of service a particular customer prefers to 
the frequency of visits. Using this data (item B1 in 
Table 3B), promotions are designed and marketed 
to online and traditional travel agencies and major 
corporate customers to help them make informed 
travel management decisions. While this clearly 
exemplifies superior management practices at 
Marriott, the role played by IS and DS towards 
BA success at Marriott is also immense.

At Harrah’s (example 5 in Table 1), CEO Gary 
Loveman brought with him a customer analytics 
drive (like Netflix and Capital One) which was 
broadly distributed but centrally driven (item A1 
in Table 3A). Harrah’s, like Marriott, focused 
on employing analytics at increasing customer 
loyalty, customer service, pricing, and promo-
tions. The CEO made sure that individual casino 
property managers implemented (item A5 in 
Table 3A) the company’s marketing and customer 
service programs in a uniform fashion. However 

unlike Marriott, hotel managers are not allowed 
to override automated analytical decisions since 
evidence-based decisions outperform those made 
by individuals. Harrah’s also introduced a novel 
method to collect customer behavior data via 
loyalty cards which captured gaming preferences, 
spending rates, etc. all collected in real time. These 
internal data (item B1 in Table 3B) were exten-
sively used for a variety of purposes, for example 
to locate slot machines and guide customers to 
slower parts of the casino with added incentives 
during peak business hours. The organizational 
culture underwent a paradigm shift from pater-
nalism and tenure to one based upon meticulous 
numbers-driven performance evaluation and 
customer service (item A8 in Table 3A). Notice 
that new management impacted overall organiza-
tional culture at Harrah’s. However, a new culture 
of analytics, while necessary, was not sufficient. 
To that end, the CEO hired a group of statistical 
experts (item C10 in Table 3C) who designed 
and implemented quantitatively grounded loyalty 
programs and marketing campaigns and hence 
played a significant role at Harrah’s in achieving 
BA excellence.

At Proctor and Gamble (P&G, example 6 in 
Table 1), the primary thrust for analysis comes 
from two vice-chairpersons (item A1 in Table 
3A). P&G uses analytical software and databases 
to intensively analyze sales data obtained from 
external sources such as ACNielsen (item B2 in 
Table 3B) and accordingly designs promotions for 
its customers. Dozens of analytical professionals 
(items C10 in Table 3C) support various orga-
nizational functions such as operations, supply 
chain management, and marketing, and report 
directly to the CIO. During the mid-90s, P&G 
streamlined its North American product sourcing 
and distribution systems by successfully blending 
operations research models and techniques (item 
C1 in Table 3C) within a GIS framework (item 
C8 in Table 3C). The importance of teamwork 
(item A6 in Table 3A) vis-à-vis successful BA 
initiatives is also highlighted in this application 
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in which over 500 P&G employees worked in 
approximately 30 teams to complete the supply-
chain restructuring.

The vehicle routing and scheduling system 
developed by Sears, Roebuck and Company (ex-
ample 7 in Table 1) is a perfect example for our 
model where an optimal marriage between IS, 
DS, and management resulted in a tremendously 
successful BA application. To develop the sys-
tem, internal customer data such as location of 
customers, type of service required, products to 
be delivered, delivery time windows, etc. (item 
B1 in Table 3B) available from mainframe based 
databases was integrated (item B8 in Table 3B) 
with commercially available external data such 
as street networks, congestion, etc. (items B2 
in Table 3B) within a geographical information 
systems (GIS) framework. The problem was 
modeled as a vehicle routing problem with time 
windows (item C1 in Table 3C) within a GIS 
framework (to accurately estimate travel dis-
tances) thereby highlighting the integration of 
modeling tools and software (item C8 in Table 
3C). Sears’ investment in hardware (item B13 in 
Table 3B) is apparent as the home delivery and 
routing systems developed are UNIX-based and 
operate on either a central server or distributed 
workstations. Their investment in developing 
computing horsepower (item B12 in Table 3B) is 
also apparent; vehicle routing problem instances 
with approximately two million street network 
arcs could be solved in less than 20 minutes of 
computing time. All the IS and DS investments 
would have proven futile if Sears employees were 
not trained (item A4 in Table 3A) by an outside 
firm to overcome difficulties associated with (1) 
shifting from text-driven terminals to mouse-
based GUIs, a fundamental IT paradigm shift, 
and also (2) to overcome unfamiliarity problems 
with the various model input parameters (item 
C5 in Table 3C). Managers in charge of regional 
routing offices encountered implementation dif-
ficulties as technicians and truck drivers resented 
the online tracking by the systems. However the 
problem was overcome as field managers gained 

more confidence in the system and were able to 
communicate its benefits to truck drivers (end 
users in this case) and encouraged them to fol-
low the routes the automated systems suggested 
(items A5, A7, A8 in table 3A). 

On a related note, but in a different context, 
Burlington Motor Carriers encountered user 
compliance (item A7 in Table 3A) problems while 
assigning drivers to its fleet of 1200 trucks (Powell, 
Marar, Gelfand, and Bowers, 2002). Fleet planners 
who were used to doing things in a different way 
complained vaguely about difficulties encountered 
in using the assignment model. To overcome these 
behavioral hazards, management implemented a 
system that monitored individual user compliance, 
which was then correlated with monthly bonuses 
(item A8 in Table 3A). As a result, user compliance 
rose by 20% over a five-month period. However 
the organization was still plagued by problems of 
imperfect, sometimes incomplete, data - clearly 
data quality issues (items B5 and B6 in Table 3B), 
and also end-user compliance issues (item A7 
in Table 3A) where drivers often deviated from 
routes suggested by planners, costing Burlington 
several thousand dollars in recruiting and train-
ing new drivers.

Interestingly, some of the key traits of the 
management science group at Merrill Lynch 
are technical expertise (item C10 in Table 3C), 
objectivity, communication skills, proactivity, 
teamwork (item A6 in Table 3A), integration of 
various data (items B7 and B8 in Table 3B), data 
integrity, careful attention to implementation 
issues (item A5 in Table 3A), and focus on goals 
of the firm rather than goals of the department. 
(Labe et al, 1999). Notice that all of these are 
crucial and relevant for BA success in organiza-
tions. Through the examples described earlier, we 
have attempted to highlight key management, IS 
and DS factors/variables and explicitly identify 
interactions between those factors/variables (and 
disciplines themselves) that have led to BA success 
in a cross-section of very large organizations. It 
is pertinent to note that if organizations choose 
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to outsource certain BA specific tasks such as 
modeling, IT infrastructure development and 
support, advanced communication technologies 
can still ensure BA success. In a later section of 
this chapter, we discuss virtualization and as a 
special case BA implementation in virtualized 
settings.

In summary, the discipline-specific (manage-
ment, IS, and DS) variables/factors that interacted 
in each of the previous examples to ensure BA 
success have been tabulated in Table 3D. Admit-
tedly the examples did not illustrate the relevance 
of each and every factor/variable listed in Tables 
3A, 3B, and 3C (we have justified each variable 
in an earlier section). Also the objective of this 
chapter is not to construct an exhaustive set of 
variables/factors that lead to BA success and hence 
that particular task is outlined as a future research 
direction. Moreover, it is pertinent to observe here 
that there are too many possible interactions, two-
way as well as three-way, between the three sets 
of factors (listed in Tables 3A, 3B, 3C). Table 3D 
tabulates only a sample of these interactions, and 
the previous discussion substantiates them with 
the aid of concrete examples found in a variety 
of industrial settings. Further, we note that the 
management, IS, DS variables/factors, and inter-
actions between those discipline-specific factors 
which lead to BA success are purely contextual, 
almost industry specific. The interactions that 
cause casinos to attract more customers in gaming 
may not necessarily be identical to the interactions 
that help major retailers deliver products/services 
to customers more efficiently. Finally we recog-
nize that BA success is clearly a function of the 
strength of the discipline-specific factors and 
their interactions. This work has not attempted 
to evaluate the strength of the various factors and 
their interactions vis-à-vis BA success. 

f ramework Use: practice

In the previous discussion, we described the 
conceptualization and development of the BA 

success framework. Discipline-specific factors 
were tabulated, and factor interactions were il-
lustrated using exemplars from the literature. In 
this section, we outline the procedure to use the 
framework in practice and also discuss implica-
tions for researchers. 

The framework presented will be useful to 
practicing managers to evaluate whether a new 
BA application contemplated by their organiza-
tion is likely to succeed and/or to assess what 
needs to be done by the organization to make the 
initiative succeed. To illustrate the usage of our 
framework, let us consider a Sears-like scenario 
where a business manager of a major retailer is 
attempting to streamline product/service delivery 
and technician dispatching and routing functions. 
Let us assume that the Sears-specific success fac-
tors (listed in Table 3D) apply in this case, too. The 
business manager can assign ratings to all these 
factors on an ordinal scale. For example, factors 
such as A4 and A5 (management), B1 and B2 
(IS), and C1 and C8 (DS) are assigned the high-
est ratings, factors such as A7 (management), B8, 
and B13 (IS), and C8 (DS) are assigned medium 
ratings, and the remaining factors A8 and B12 
are assigned low ratings. Such a scenario will 
encourage a practitioner to invest in BA to meet 
the specified objective. It also helps to highlight 
the weaker factors, and corrective strengthening 
measures can be initiated to maximize chances 
of BA success. 

Admittedly, such a paradigm to use the BA 
success framework is simplistic. Also, develop-
ing consistent ordinal scales for all factors is a 
challenging task. Finally, one immediate draw-
back of this approach is the fact that all factors 
are considered equally important. To that end, 
in order to refine usage of the framework, prac-
titioners can also assign weights to the factors 
which are organizationally or contextually more 
important. This can facilitate the development 
of a factor rating approach, a technique that is 
widely used in personal as well as professional 
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decision-making. Its application in a BA context 
is outlined as follows:

1. Determine which management, IS, and DS 
factors are relevant.

2. Assign a weight to each factor which indi-
cates its relative importance. Whether to 
assign weights on a discipline-specific basis 
or irrespective of the discipline a factor 
belongs to is an open-ended question. 

3. Decide a common ordinal scale for all 
factors (e.g. 0 to 100) and set a minimum 
acceptable threshold score for each factor, 
if necessary.

4. Multiply each factor’s weight by its score 
and sum the results to develop a composite 
score.

5. If the composite score is above a threshold 
(to be decided organizationally), the chances 
of BA initiative success are maximized, 
ceteris paribus.

Clearly both approaches described for evalu-
ating potential for BA success are somewhat 
simplistic. While the second approach refines 
the first one, several issues such as assigning 
weights to factors and developing thresholds (for 
individual factors and also a composite threshold) 
are distinctly tricky. Some sensitivity analysis can 
be performed to identify factors that are clearly 
critical to BA success.

f ramework Use: r esearch

The conceptual framework of BA success devel-
oped in this work is based on the premise that 
BA success results not only from the individual 
factors but also from the interactions between 
three broad disciplines – management, IS, and DS. 
More specifically, BA success results due to the 
interactions between several discipline-specific 
factors which were earlier listed in Tables 3A, 3B, 
and 3C. The concept of BA success has not been 
formally defined until now, and the framework 

presented in this chapter is a novel beginner in 
that regard. Researchers can further consolidate 
several aspects of the framework, and some are 
outlined below.

1. The factors in the tables are illustrative in na-
ture; as a result each discipline-specific table 
can be populated further. The factors listed 
are either conceptual or their genesis lies in 
the literature (case examples from industry). 
Today BA is a growing phenomenon that is 
increasingly used in a variety of industrial 
sectors including retail, healthcare, financial 
institutions, manufacturing, petroleum, 
and also by government at various levels 
for several purposes, including homeland 
security. A thorough review of the literature 
for applications in each of these areas will 
yield several more discipline-specific fac-
tors that will consolidate the factor tables, 
and perhaps help to identify factors that are 
industry- or domain-specific.

2. Most of the factors listed in the tables are 
universal in relation to BA success. For 
example, senior management commitment, 
availability, access, and quality of internal 
data, and investment in quantitatively profi-
cient analysts are all factors that are critical 
to BA success irrespective of industry sector, 
for-profit or government, and any such cri-
terion. However, factors such as availability 
and perhaps access to external data (for 
highly regulated industries such as pharma-
ceutical) and level of organizational politics 
are arguably industry-specific. It would be 
worthwhile to categorize the management, 
IS, and DS discipline-specific factors as ei-
ther universal or industry-specific. This will 
certainly aid researchers and practitioners 
understand the relevance of the factors more 
in depth. Moreover it can be conjectured that 
small and medium-sized enterprises (SMEs) 
are often constrained in relation to several 
of the factors already listed, for example ac-
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cess to industry-wide external data. Hence 
classifying the factors with respect to size of 
organizations is another interesting avenue 
for future research.

3. As mentioned earlier, the factors listed in the 
tables have not been ranked in importance. 
It can be argued that senior management 
buy-in would perhaps be one of the most 
important management-specific factors, 
while employing analysts with advanced 
computational proficiency would be a key DS 
factor. Ranking the factors within disciplines 
(and then perhaps across disciplines) would 
be valuable. This will help researchers and 
practitioners alike understand the impor-
tance of specific factors and aid in predicting 
the chances of success of BA initiatives.

4. As the factor tables are consolidated, the 
scope of interactions increases polynomi-
ally. Previous discussion in this section 
(summarized in Table 3D) has highlighted 
several such interactions in successful BA 
applications. Clearly the interactions iden-
tified in the exemplars are by no means 
exhaustive, and more such interactions can 
be identified by thorough literature reviews 
and by conducting industry surveys.

5. Analogous to ranking the individual factors, 
studying the strength of factor interactions 
is also valuable. For example, a review of 
the interactions in Table 3D reveals that 
interaction between factor A1 (senior man-
agement commitment) and factors B1 and B2 
(availability of internal and external data) is 
commonly reported to have contributed to 
BA success. Such an interaction can hence 
be defined as a strong interaction. Identi-
fying such interactions and developing an 
allied framework to measure the strength of 
the interactions (followed by rank ordering 
them) will supplement the existing literature 

and would also be meaningful to managers 
on the threshold of BA initiatives.

We have attempted to outline possible research 
implications of this work. Clearly research into 
BA issues such as understanding of BA success 
– the contributing factors and their interactions is 
still at a nascent stage, and our framework can be 
considered part of a growing body of literature. In 
the following section, we apply our framework to 
a special case —that of virtual organizations—and 
discuss how the framework can be adapted for 
virtual organizing.

VIrt UAl  Org ANIzINg : 
Appl Ic At ION Of  fr Amew Or K

Continued developments in information and com-
munication technologies (ICT) have made it pos-
sible to distribute organizational processes/work 
spatially and temporally. This phenomenon is 
often called virtual organizing, and the organiza-
tions that use this extensively are called virtual 
organizations. We witness this through the revo-
lution of the global marketplace for outsourcing 
of information and knowledge work (Friedman, 
2007). One such process or knowledge work that 
can be distributed is organizational/managerial 
decision-making. Decision-making using analyt-
ics, i.e., business analytics, is by extension a good 
candidate for virtual organizing.

The costs and benefits of outsourcing/offshor-
ing knowledge work also apply to virtualizing 
BA work in organizations. The opportunities and 
challenges are also similar. In this section we will 
first present a discussion on virtual organizing 
(and virtual organizations) and a discussion of the 
relationship between virtual organizing and BA. 
We will then discuss how the framework for BA 
success (presented in the previous section) can 
be applied to virtual BA work. 



 ���

Business Analytics Success

emerging Organizations and 
Virtualization

Extensive availability of reasonably cost-efficient 
ICT to facilitate collaboration between entities 
separated spatially and temporally has made it 
possible for organizations or organizational work/
processes to become somewhat virtual. Though 
virtualization was possible before the widespread 
availability of the Internet platform, it became less 
expensive and easier to develop and use since the 
development of the World Wide Web.

Research on the move towards this virtualiza-
tion in organizations has been discussed under 
virtual organizations (Bleecker, 1994; Chesbrough 
& Teece, 1996; Coyle & Schnarr, 1995; Davidow 
& Malone, 1992; Dutton, 1999; Fulk & DeSanctis, 
1995; Goldman, Nagel, & Preiss, 1995; Hedberg, 
Dahlgren, Hansson, & Olve, 1997) as a form of 
organizational structure or under virtual orga-
nizing (Negroponte, 1995; Quinn, Anderson, & 
Finkelstein, 1996; Venkataraman & Henderson, 
1998) as an organizational characteristic. How-
ever, the essence of virtualization appears to be 
similar between the two views. 

According to DeSanctis and Monge (1999), 
virtualization in organizations implies the fol-
lowing: “(a) highly dynamic processes, (b) con-
tractual relationships among entities, (c) edgeless, 
permeable boundaries, and (d) reconfigurable 
structures.” A few of the other researchers who 
have contributed to the development of the concept 
of virtual organizations are Galbraith (1995), who 
presented the concept of “company without walls;” 
Clancy (1994) and Barner (1996), who discussed 
the concept of “employees who are physically 
dispersed from one another;” Coyle and Schnarr 
(1995), who discussed “organizations replete 
with external ties;” Grenier and Metes (1995) 
and Lipnack and Stamps (1997), who described 
virtual organizations consisting of “teams that 
are assembled and disassembled according to 
need;” and Bleecker (1994), Grenier and Metes 
(1995), and Hedberg et al (1997), who discussed 

the concept of “people working together, regard-
less of location or who owns them.” .

The degree of virtualization varies among 
organizations depending on their needs. For ex-
ample, Cisco has developed a virtual relationship 
with its suppliers that results in their suppliers 
shipping 70% of the customers’ orders directly 
without Cisco receiving them at their locations. 
What aspects of an organization’s processes are 
virtualized depend on an organization’s need. In 
the case of Cisco, manufacturing and shipping are 
highly virtualized and R&D is not as virtualized. 
The degree of virtualization of any organization 
is also dynamic. For example, Amazon.com had 
a vision to be a total virtual organization, i.e., 
an organization that does not take possession of 
any of the items it sells. Through the use of ICT, 
Amazon.com was designed to be an intermediary 
between the buyers and sellers. However, as the 
business slowly took shape it became clear that 
100% virtualization will not work and Amazon.
com had to become partly non-virtual by build-
ing warehouses and taking possessions of goods. 
On the other hand, half.com (now a part of eBay) 
started out as 100 percent virtual and has stayed 
that way. Another example of a company that is 
100 percent virtual is threadless.com.

Virtualization in organizations opens up some 
opportunities and also results in some challenges 
as they pertain to BA. The availability of somewhat 
inexpensive global talent leads to better success 
in BA analytics. It is also possible to divide BA 
work in organizations to suit local conditions 
and still derive the benefits of BA. On the other 
hand the challenges posed through the use of 
communication technologies and differences 
in cultures of virtual participants in BA work 
could pose significant challenges to BA success 
in organizations.

Early work related to virtualization of orga-
nizational work and BA has focused on decision-
making and problem-solving through the use of 
ICT, the group decision support systems (GDSS) 
(Armstrong, 1994; Chidambaram & Tung, 2005; 
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DeSanctis & Gallupe, 1987; Fjermestad & Hiltz, 
1998; Hiltz, Johnson, & Turoff, 1986; Rao & Jar-
venpaa, 1991). The work has focused on the role 
of technologies, task characteristics, and group 
dynamics/behavior on the success of problem-
solving in a virtualized context.

Though the role of appropriate ICT in the 
success of virtualized BA work is important, we 
contend that success is also dependent on choos-
ing the right aspects of BA work to virtualize, 
including the consideration of different phases 
of problem-solving (see Simon, 1977), the con-
sideration of knowledge transfer needs between 
members separated by space and time, and on the 
nature of the BA work that is virtualized (whether 
it is autonomous where there is very little need 
for dynamic interactions between members or 
systemic where dynamic interactions are abso-
lutely necessary).

As BA as a concept is fairly recent, very little 
research exists in the area. However, there is some 
research related to the issues we have identified 
for success of virtualized BA work. Chesbrough 
and Teece (1996) report that (1) virtualization and 
incentive to take risks are positively related, (2) 
virtualization and the ability to settle conflicts and 
coordinate activities are negatively related, and (3) 
BA work that can be autonomous is more likely 
to succeed in a virtualized context. In addition, 
they also point out the need to consider the type 
of knowledge transfer (tacit or explicit) needed 
for success of virtualized BA work. Majchrzak, 
Malhotra, and John (2005) report that lack of 
face-to-face cues creates challenges in developing 
collaborative know-how and that these challenges 
can be overcome by communicating not just con-
tent, but also context. Schmidt, Montoya-Weiss, 
and Massey (2001) report from their research that 
virtual teams are the most effective compared to 
other types of teams in making decisions.

Technological factors make it possible for orga-
nizations to virtualize BA work. The availability 
of global talent pools to better address certain 
aspects of BA work makes it more beneficial for 

organizations to virtualize the work. However, 
much more research is necessary to develop a 
better understanding of the success of virtual-
ized BA work.

Application of the f ramework to 
Virtual bA w ork

The framework for BA success presented has 
three sets of independent variables (one set each 
in management, IS, and DS disciplines) and 
a set of dependent variables (i.e., measures of 
BA success – these would usually be context 
specific for any organization/application). When 
we apply this framework to virtual settings it is 
very important to redefine these sets to suit the 
virtual context. It is possible some of the vari-
ables in the four sets could be the same for the 
new context and some could be different (some 
eliminated and some added). For example, the 
typical dependent variable set (as derived from 
successful BA applications and presented in the 
previous section) could be customer retention 
rate, reduction in cost of operations, revenue 
growth, growth in market share, etc. In a virtual 
BA setting an additional success measure could 
be how well organizational intellectual capital has 
been utilized. In independent variable sets, it is 
possible that we may need to add the following 
variables: extent of team members’ comfort in 
working across spatial and temporal boundaries 
(an addition to variables listed in Table 3A), level 
of access of internal/external data across spatial 
and temporal boundaries (variables B1 and B2 
modified from Table 3B set or an addition to the 
existing set), level of availability of analytical 
models (variable C1 in table 3C) that could be 
modified to reflect an added set of dimensions, 
temporal and spatial, etc.

Some of the BA work that could be straight-
forward in a one-location setting could pose a 
challenge for virtualized settings. Some aspects of 
the work such as problem definition and prelimi-
nary model building would involve considerable 
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interactions between team members, and some 
activities such as model validation and solving 
may need lot less interactions. Thus it is important 
for organizations considering virtual BA work to 
break down the work to smaller parts and identify 
the best candidates for distributed work. 

The following process (modified from the 
previous section titled “Framework Use: Prac-
tice”) could be used by organizations considering 
virtual BA work:

1.    Identify which variables arerelevant as 
success measures for the application (i.e., 
identify and specify the dependent variable 
set).

2.    Identify which variables from Tables 3A – 3C 
are relevant to the virtual BA context, make 
any changes to the specification of variables, 
and add any new variables to address the 
changed context (i.e., identify and specify 
independent variable set).

3.    Assign weights in both sets of variables to 
indicate their importance to the context.

4.   Identify variable interactions (within and 
among discipline-specific sets) that are 
believed to have a significant impact on 
the dependent variables set (i.e., success 
measures).

5.  Assign weights to the interactions identified 
in the previous set.

6. Assign values to the variable sets (on an 
ordinal scale).

7. Use a composite score approach or judgment 
in deciding whether the BA application is 
likely to succeed in the virtual context.

The process is intentionally simplistic as this 
is the first attempt at using the new framework 
developed. As more research validating the 
framework becomes available and more and 
more organizations use this approach it is likely 
that more sophisticated processes for evaluating 
success will emerge.

c ONcl UsION

This chapter presents a framework for business 
analytics success. BA is a novel data-driven 
quantitative analysis-based capability available 
to organizations. It is being increasingly used 
in diverse industry sectors such as retail, insur-
ance, telecommunications, healthcare, financial 
services, sports and entertainment, manufac-
turing, and several others. Anecdotal evidence 
reported in the literature points to cost savings 
of millions of dollars and increased revenues 
and profits. Academic research in BA is lagging 
behind practice and is limited. It is mostly built 
on the basis of reports on successful business 
applications in the business and trade press. 
The limited literature, practitioner accounts, 
and documentation of BA usage have simply al-
luded to the fact that data-fueled developments 
in information systems, large scale quantitative 
analysis, and senior management buy-in have 
acted as catalysts in successful BA applications 
in organizations. However, what constitutes BA 
success is not very well documented and what 
specific factors result in BA success are not well 
laid out. The interactions between these factors, 
if any, are mostly not considered. The framework 
for BA success that is presented in this chapter 
is the first attempt, to our knowledge, to address 
this gap in BA research. 

We consolidate the existing knowledge from 
reports of BA success in different applications. 
We review BA-related academic literature that 
discusses and explains what BA is and how 
companies are using it to become success-
ful. We integrate the two aspects, accounts of 
practitioner-based experiences and the current 
academic thinking to develop a comprehensive 
framework. This framework offers a definition 
of BA success, identifies the various factors that 
have led to BA success in different situations. This 
chapter goes further to ground this framework 
in academic theoretical traditions by classifying 
and grounding these BA success factors under 
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the academic literatures where these have been 
studied previously. This theoretical grounding 
reveals how practice has evolved with no regard 
to our disciplinary boundaries, and how managers 
have used whatever it takes to achieve business 
success. The chapter thus makes a call for inter-
disciplinary research in the area of BA success. 
We believe that one of the novelties of this research 
is its inter-disciplinary nature. 

The framework developed proposes that BA 
success comes from an optimal blend of factors 
in three key business disciplines – management, 
information systems (IS), and decision sciences 
(DS). We consider both the technological and 
organizational factors which contribute to and 
impact BA success. Three tables with details of 
factors by each of the three disciplines have been 
explicitly identified (see tables 3A, B and C for 
management, DS and IS-related factors for BA 
success). We take this one step further by making 
the first attempt to define these factors as mea-
surable variables. By using the existing cases of 
successful BA applications, we demonstrate how 
BA success results from careful consideration of 
individual variables and also the critical interac-
tions between these variables. The interactions 
between the various factors are also explicitly 
spelled out to the extent that we could make these 
connections based on the examples of BA success 
that we analyzed. 

In addition to the list of factors important for 
BA success and their interactions, we lay out a 
roadmap for managers on how to use this frame-
work to guide their own efforts at implementing 
BA in their organizations. While the press offers 
examples of tremendous savings and competitive 
advantages to be gained from implementing BA 
in organizations, urging managers to jump on this 
bandwagon, we actually take a more reasoned 
approach. We lay out a way to help managers 
decide if adopting BA is the right solution for their 
organization or not. In certain business situations, 
the more appropriate tools may be pure decision 
models or organizational interventions. BA is 

not a solution to all problems but is suitable for a 
subset of specific situations characterized by both 
organizational and analytical complexity. Once 
managers decide to adopt BA, they can also use 
this chapter as a starting point to review all the 
factors to be considered for BA success and the 
interactions between these factors. 

For the academics interested in this area, we 
draw out the implications of this work. Starting 
with a call for more inter-disciplinary research, we 
also have made a call for other researchers to build 
on this framework further. Since this is the first 
comprehensive attempt to consolidate the state-
of-the-art research and practice in this emerging 
area, we feel that other researchers have an op-
portunity to develop further, refine, and validate 
the framework that has been presented here. 

The final and perhaps the most crucial contribu-
tion of this chapter is to show both academics and 
managers how to use this framework by discussing 
in detail one specific application. Virtual orga-
nizations are becoming increasingly common. 
Virtualization offers contemporary challenges for 
both managers and researchers, and in discussing 
how to apply our BA success framework in this 
context, we demonstrate the utility of this work. 
By walking through an in-depth application in 
a virtually organized context, a relatively novel 
phenomenon that allows organizations to distrib-
ute work spatially and temporally, we show how 
BA works in a manner that is most likely to yield 
successful outcomes.

While BA applications are proliferating, BA 
as a research domain is sparsely populated. This 
work can hence be considered to be one of the 
first attempts at truly understanding BA success. 
Practitioner implications of such understanding 
followed by successful employment and use of BA 
can be potentially enormous. Clearly a lot more 
can be achieved given the nascent stage of BA 
research. The framework can be further consoli-
dated by identifying newer factors, understanding 
newer interactions, and by classifying the factors 
so that organizations in various industry domains 
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can explore the use of BA and derive the most 
value (and perhaps develop competitive advantage) 
through its extensive adoption and usage.
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Abstr Act

This chapter provides theoretical analysis and synthesis of how computer applications are applied in 
problem-solving and decision-making in practice of real and virtual networks. The defined semantic 
ladder of cognition units provides the background for the analysis of the evolution of Knowledge Man-
agement technology and its applications in problem-solving and decision-making processes. The defined 
categories of decision-making tasks allow for the categorization of activities in network-oriented col-
laboration and the review of knowledge technology application in their implementations. Based upon this 
approach, the review of Knowledge Management technology is synthesized in real and virtual networks. 
Eventually both kinds of networks are compared by the Knowledge Management application criterion. 
However, Knowledge Management technology, despite its growing popularity is not the ultimate ap-
plication, since wisdom not knowledge is the ultimate unit of cognition. Its structure in the civilization 
context is synthesized. Conclusions for theoreticians and practitioners are offered.

INtr ODUct ION

The purpose of this chapter is to provide the 
theoretical background for the computer-driven 

applications in problem-solving and decision-
making in practice of real and virtual networks. 
The main premises of this study are as follows:
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1. So far Knowledge Management systems 
(KMS) were limited to data and information 
processing, but with the dawn of data mining, 
they should be very useful in elaborating 
rules of knowledge of a given business or 
organizational unit, which should enhance 
problem solving and decision-making in 
practice.

2. The KMS can be useful but is not the ultimate 
feature in problem-solving and decision-
making, since the ultimate factor is wisdom, 
which is very difficult to automate. Hence the 
wisdom-oriented approach towards problem 
solving and decision-making is defined in 
this chapter.

3. The evolution approach towards knowledge 
and wisdom applications in problem-solving 
and decision-making is applied in this study 
in order to understand stages (and their pos-
sible success/failure factors) of information 
technology applications in applying these 
units of cognition. 

The decision-making process is predominantly 
a cognition-oriented process. Cognition as a pro-
cess is mostly associated with thinking, which 
processes information either stored in human 
memory or just fed into it from external sources. 
The “source material” in cognition-oriented 
processes is information. However nowadays, 
information can be treated as a colloquial term, 
which must be decomposed into more elementary, 
quanta kind of units, which will be called cogni-
tion units, such as; data, information, concept, 
knowledge, and wisdom. They convey the essence 
of thinking and decision-making under the form of 
message semantics. Of course there is a question 
of how do they sent it through several gates of 
mind, and external channels of communication. 
This flow reflects the syntax aspect of cognition 
units processing and handling. In this study this 
aspect is limited to networks, either real or virtual. 
Another aspect of messaging in decision-making 
is the pragmatic aspect of cognition which deals 

with the question: Why is a decision made? This 
aspect is not considered in this study. These three 
cross-sections of cognition are treated under the 
framework of Knowledge Management systems 
as shown in Figure 1.

Knowledge management systems’ techno-
logical tools are closely related to information 
technology as well as to organizational learning 
initiatives. Knowledge management may be 
distinguished from organizational learning by 
its greater focus on the management of specific 
knowledge assets and development and cultivation 
of the channels through which knowledge flows 
for the purpose of decision-making, supported 
by information technology.

This study will look how cognition units can 
be applied in the problem-solving/decision-mak-
ing processes in order to make these processes 
more information-concept-knowledge intensive. 
The evolution of KMS will provide some sugges-

Figure 1. The cross-sections of knowledge man-
agement systems

Syntax
How to?

Semantics
What to?

Pragmatics
Why to?

Figure 1 The Cross-sections of Knowledge Management Systems
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tions for the limits of technology applications in 
management. This technology will be allocated in 
various processes taking place in real and virtual 
networks in order to evaluate its usefulness for 
decision-makers.

Since the potential of KMS seems to be endless, 
there is a question: How far can this technology 
automate decision-making? The answer will be 
provided after reviewing a concept of wisdom, 
which is one of the cognition units with the highest 
complexity. Based on these considerations some 
suggestions for practitioners and researchers as 
well as for developers will be provided.

the  sem ANt Ic  l ADDer  Of  
c Og NIt IVe UNIts  
           
The process of communication in decision-mak-
ing, as the main process of KMS, conveys meaning 
through five units of cognition: 

• Datum (D)
 It is a measuring unit of cognition that de-

scribes transactions between natural, artifi-
cial, or semantic systems. In businesses, data 
can measure performance characteristics 
of production, distribution, transportation, 
or service. For example, a manufacturing 
process produces 3.4 defects per million 
units. An automobile company ships 200 
vehicles per day. A JIT inventory system 
requires an average of one delivery every 
sixteen seconds. A help desk receives 100 
calls per day.

• Information (I)
 It is a comparative unit of cognition that 

defines a change between the previous and 
present state of natural, artificial, or seman-
tic systems. Businesses often compare data 
from two different periods of operations. 
Accounting systems often compare actual 
performance with standards. Continuing 
with the previous examples, the manufactur-

ing process decreased defects during the past 
year by 18 percent. Automobile shipments 
have increased an average of 2 vehicles per 
day. A supplier improved its “on-time” de-
livery performance by 20 percent over six 
months. Calls to the help desk decrease 20 
percent during the summer months.

• Concept (C) 
 It is a perceptive unit of cognition that 

generates thoughts or ideas that create our 
intuition and intention—a sense of direc-
tion. Concepts from the previous examples: 
Manufacturing quality is improving. Auto-
mobile demand is picking up. Suppliers are 
adjusting to JIT. Help desk call volume is 
seasonal.

• Knowledge (K)
 It is a reasoning unit of cognition that cre-

ates awareness based on facts, rules, coher-
ent inferences, and well-defined methods. 
Knowledge provides a point of reference, a 
standard for analyzing data, information, 
and concepts. Knowledge can be categorized 
in four ways:
• Personal knowledge (Kp)
• Domain knowledge (Kd)
• Societal knowledge (Ks)
• Moral knowledge (Km)

 Once again elaborating on the previous 
examples: quality training is reducing 
product defects and should reduce customer 
complaints. The company should begin plan-
ning production schedules to meet increased 
demand. JIT works for suppliers and cus-
tomers. Fewer resources are needed on the 
help desk during June through August.

• Wisdom (W)
 It is a pragmatic unit of cognition that gener-

ates volition—a chosen way of acting and 
communicating. Wisdom is the process 
of choosing ordered routines, intended to 
achieve success and eliminate obstacles. 
According to Marunama (1987) there are 
two types of wisdom. The first is the wisdom 



��� 

The Evolution from Data to Wisdom in Decision-Making at the Level of Real and Virtual Networks

Value Level

Inference Level

Intentional Level

Perceptional Level

Description Level

Verbal Level

Linkage Level

Silent Level

semantic reaction
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that exists in specific cultures or disciplines. 
This type is often taken for granted within 
the culture or discipline, and little or no 
explanation is needed for insiders. The 
other type of wisdom is gained through 
epistemological understanding. It concerns 
the limits of applicability of theories, logic, 
epistemologies, and culture-specific or dis-
cipline-specific wisdom. It is meta-wisdom. 
Concluding our examples: Quality training 
should be expanded throughout the company 
to improve performance on an enterprise-
wide basis. All assembly lines in the Ohio 
plant should be brought on-line to meet 
higher demand. Supply chain planning and 
scheduling should be expanded to include 
distributors as well as suppliers. Fifteen per-
cent of people currently assigned to the help 
desk will work on software implementation 
during the summer months.

The cognitive units can be structured from 
simplest to most complex in the Semantic Ladder, 
shown in Figure 2. Events occur at the silent level 
that are communicated as data (D) and inserted 
into the linkage of the human communication 
system. These data are subsequently processed 
into information (I) and concepts (C). People (P) 
who create information occupy the verbal level, 
which contains the communicators’ intentions. 
The interaction of processed data and human 
information creates the intentional level of cog-
nition where the information receiver assigns 
significance to the silent and verbal levels. As a 
result, other alternatives are considered and new 
concepts are created. The four types of knowledge 
previously discussed (Kp, Kd, Ks, Km) emerge 
from collections of alternative concepts. At this 
level of cognition, reasoning takes place. Wisdom 
occupies the value level of the semantic ladder 
where reasoning is used to make a choice among 
available courses of action. Cognitive wisdom is a 
pragmatic apparatus, formulating a communica-
tion frame (F) containing a message that reflects 

information and intentions. That frame enters the 
cognitive communication process and interacts 
at the verbal and silent levels with natural and 
artificial systems. 

This feedback frame closes the loop of the 
cognition process causing two events:

• Choices are linked to silent level of events
• Learning patterns are established.

The semantic process is important because the 
patterns of analyzing happenings and events in 
human environments existed for millennia only 
in the human mind. As computer processing gets 
more powerful and programming techniques be-
come more sophisticated, some of those analysis 
paradigms can be put into computer programs. 

the  Appl Ic At IONs Of  the  
sem ANt Ic  l ADDer  Of  c Og NIt IVe 
UNIts  IN pr Oblem -sOl VINg  AND 
Dec IsION-mAKINg

A number of frameworks have been proposed to 
describe the phases of decision-making. Perhaps 
the best known is Simon’s (1965) intelligence-deci-
sion-choice triad. Simon simply asks, “What is the 
problem? What are my alternatives? What shall I 
do?” Ackoff (1978) perceives the decision-making 
process as a function of a problem-solving pro-
cess. Mintzberg, Resinghani, and Theoret (1976) 
use terms like identification, development, and 
selection in seven central routines of decision-
making. They also recognize the role of decision 
control, communication, and politics in reaching 
decisions. However, the most comprehensive 
model of decision-making must include units of 
cognition. Such a model, called a generic business 
problem-solving model, including the cognitive 
units and the routines of Mintzberg et al (1976), 
appears in Figure 3.

 The problem-solving cycle-driven by cogni-
tive units consists of five phases, as is shown in 
Figure 3:



��0 

The Evolution from Data to Wisdom in Decision-Making at the Level of Real and Virtual Networks

1. Problem identification: Applies decision 
recognition and diagnosis to analyze prob-
lem symptoms and stimuli to determine a 
moment of action. That moment of action 
occurs when the cumulative effects of the 
stimuli exceed a user-defined threshold limit 
for action. The symptoms and stimuli are 
data.

2. Problem diagnosis: Involves an analysis of 
problem history in order to allocate resources 
required to determine implications of events 

associated with the problem. It addresses the 
following questions (Wales et al):
• Who is involved?
• What things are involved?
• What happened?
• Where did it happen?
• Why did it happen?
• How serious is it?

3. Decision conceptualization: It is the heart 
of the problem-solving cycle and the most 
creative part of decision-making. It begins 

Figure 3. Generic phases of problem solving and decision-making in the realm of cognition units
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by defining a goal and search routine for 
historic solutions that fit the problem. If that 
search is unsuccessful, a customized routine 
must be created either from scratch, or by 
modifying an appropriate historic activity. 
The result of this phase is a concept of the 
problem solution—a direction for action 
and expected outcomes of that action. Au-
tomation of this phase is very difficult, but 
increased computer processing power and 
improvements in programming techniques 
make it possible to entertain the idea that 
computerized knowledge engineering will 
generate new concepts.

4. Concepts filtering through knowledge: 
Screen solutions eliminate those that are 
unfeasible. This phase challenges the ap-
propriateness of alternatives that have never 
been used before. Facts and rules are the 
basis for the filtering process, which occurs 
before selecting an action. The question is: 
Do we have a correct decision? The field of 
knowledge engineering provides good tools 
for automating this phase.

5. Decision rational choice: Uses routines of 
evaluation-choice to select and authorize 
the best decision. Selection utilizes three 
modes:
• Judgment: Mind-based individual 

choice
• Bargaining: Group choice with vari-

ous goals
• Analysis: Factual technocratic tech-

niques followed by managerial choice 
through judgment or bargaining.

 Decision authorization occurs when a deci-
sion-maker lacks implementation  authority 
and must obtain approval for an action from 
higher levels of management.

The main phases and central routines of the 
problem-solving cycle are guided by decision 
control support routines – operating systems that 

plan the cycle (schedules, strategies, resources) 
and switch the decision-maker from one phase to 
another. Transfer of intermediary results between 
phases is the function of communication routines 
that link cycle phases, managerial attention, and 
goals of individuals or groups involved in problem 
solving. Implementation of selected decisions 
depends on organization power structure and 
consensus of people affected by the decision. 
Forces of resistance are generally addressed 
through negotiation.

The problem-solving cycle incorporates a 
backward path in the event that feedback indicates 
the need to correct, clarify, or repeat a previous 
phase or routine. Different types of decisions flow 
in the pipeline of the problem-solving cycle, but 
all are rational and subject to the application of 
formal rules. Each has a different potential for 
automation. 

the  eVOl Ut ION Of  KNOwle Dge  
mANAgeme Nt  tech NOl Ogy

Knowledge management technology attempts to 
manage the process of creation or identification, 
accumulation, and application of knowledge or 
intellectual capital across an organization. Knowl-
edge management, therefore, attempts to bring 
under one set of practices relating to:

• Intellectual capital and the knowledge 
worker in the knowledge economy, 

• The idea of the learning organization through 
knowledge/skills development, 

• Various enabling technologies such as 
knowledge bases and expert systems, help 
desks, corporate intranets and extranets, 
content management, wikis and document 
management 

Knowledge management may be viewed from 
each of the following perspectives:
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• Communication-centric: Focus on technol-
ogies, ideally those that enhance knowledge 
sharing/growth within an enterprise: How 
does the enterprise need to be premeditated 
to facilitate knowledge processes implemen-
tation? 

• Computer-centric: Any technology that 
does fancy stuff with information. 

• Cognition-centric: Rules and laws which 
govern a given organization or its process. 

The cognition-centric approach is analyzed 
in Table 1. 

The evolution of Knowledge Management 
technologies permits for the following conclu-
sion:

1. In the early days of business computing 
(1960-1970) Knowledge Management 
tools were limited to data and information 
processing, which measured the business 
performance and defined a change, however 

conceptualization, knowledge filtering and 
solution choice were left to humans.

2. Some ambitious attempts have been under-
taken under the forms of decision support 
systems (in 1980s), when the creeping 
revolution of microcomputers put personal 
computers in hands of millions of deci-
sion-makers and their staffers, who tried 
to apply management science techniques 
allowing for optimization of decisions 
through quantitative methods – leading to 
good conceptualizations of their options 
and clear choices. However, this kind of tool 
was more popular in the Academia than in 
business practice, because they looked too 
complicated for practitioners.

3. The application of expert systems (EXS) 
in the 1990s was the Academia’s response 
to the failure of DSS. These systems were 
designed to automate decisional judgment 
and remove decisional burdens from manag-
ers. This idea was great on paper, however 

Table 1.  The evolution of cognitive units processing technologies

EVOLUTIONARY STEPS COGNITIVE UNITS DECISION QUESTIONS ENABLING TECHNOLOGY

Data Processing
(1960s)

Data “How much to pay?” Mainframe, tapes

Data Collection
(1960s)

Data “How fast to replenish a stock?” Remote Data Entry

Data Access & Retrieval
(1970s)

Data, Information “What products have been sold in 
Michigan in 2006?”

Database

DSS (1980s) Data, Information, Concept “What is the optimal product 
mix?”

PC and management science 
software

EXS (1990s) Wisdom (based on 
knowledge-oriented 
rules) for structured and 
preprogrammed decisions

“Which option should be 
accepted?”

Artificial Intelligence

ERP (1990s) Data, Information “What is the status of production 
in March 2007?”

Enterprise Systems

Data Mining (2000s) Generation of business 
Knowledge (rules)

“What are new business rules on 
Mondays?”

Data Warehouse

EIP (2000s) Structured & Unstructured 
Data and Information

“Who said that our product is 
bad?”

WWW

Web 2.0 (2010s) All semantic-cognitive units “What is an opinion of teenagers 
about our product XYZ?

Social software
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was only applicable to a narrow scope of 
well structured decisions, while business 
practice is mostly based on ill structured 
decisions, particularly in the emerging global 
economy.

4. The emergence of enterprise resource plan-
ning (ERP) systems in the 1990s was only 
the response to the legacy systems chaos, 
bringing better organized and integrated 
systems, but still processing data and in-
formation only. To the same category of 
solutions one can include enterprise informa-
tion portals (EIP) popular since the 2000s, 
through which Web technology expanded 
gateways to enterprise reservoirs of data 
and information.

5. The application of data mining tools in the 
2000s radically changed the possibility of 
applying the great premises ideas of Knowl-
edge Management technology. On the other 
hand, the Web 2.0 technology opens organi-
zations to wide social networks, which bring 
a new “knowledge” to decision-makers, but it 
can be tented by untested knowledge, rather 
chaotic than truthful.  

In the following considerations let’s character-
ized the recent trends in Knowledge Management 
technology:

1.  Data mining technology can generate 
new business opportunities by (Alexander 
2007): 
• Automated prediction of trends and 

behaviors: Data mining automates the 
process of finding predictive informa-
tion in a large database. Questions 
that traditionally required extensive 
hands-on analysis can now be directly 
answered from the data. A typical 
example of a predictive problem is 
targeted marketing. Data mining uses 
data on past promotional mailings 
to identify the targets most likely 

to maximize return on investment 
in future mailings. Other predictive 
problems include forecasting bank-
ruptcy and other forms of default, and 
identifying segments of a population 
likely to respond similarly to given 
events.

• Automated discovery of previously 
unknown patterns: Data mining 
tools sweep through databases and 
identify previously hidden patterns. 
An example of pattern discovery is the 
analysis of retail sales data to identify 
seemingly unrelated products that 
are often purchased together. Other 
pattern discovery problems include 
detecting fraudulent credit card trans-
actions and identifying anomalous 
data that could represent data entry 
keying errors.

2.  Alluding to the version-numbers that com-
monly designate software upgrades, the 
phrase “Web 2.0” hints at an improved 
form of the World Wide Web; advocates 
suggest that technologies such as Weblogs, 
social bookmarking, wikis, podcasts, RSS 
feeds (and other forms of many-to-many 
publishing), social software, Web APIs, Web 
standards and online Web services imply a 
significant change in Web usage. As used 
by its proponents, the phrase “Web 2.0” can 
also refer to one or more of the following 
(O’Reilly 2004):
• The transition of Web sites from iso-

lated information silos to sources of 
content and functionality, thus becom-
ing computing platforms serving Web 
applications to end-users,

• A social phenomenon embracing an 
approach to generating and distribut-
ing Web content itself, characterized 
by open communication, decentraliza-
tion of authority, freedom to share and 
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re-use, and “the market as a conversa-
tion,” 

• Enhanced organization and categori-
zation of content, emphasizing deep 
linking, 

• A rise or fall in the economic value 
of the Web, possibly surpassing the 
impact of the dot-com boom of the 
late 1990s, 

• Earlier users of the phrase “Web 
2.0” employed it as a synonym for 
“Semantic Web,” and indeed, the two 
concepts complement each other. The 
combination of social-networking 
systems such as FOAF and XFN with 
the development of tag-based folkson-
omies, delivered through blogs and 
wikis, sets up a basis for a semantic 
Web environment [citation needed],

• The Web as a platform,
• Other.

the  t AsKs Of  Dec IsION-mAKINg  
IN Netw Or Ks

The networks whether face-to-face (F2F) or 
computer-mediated-communication (CMC) 
oriented, secure collaboration among their par-
ticipants. Most group tasks can be classified into 
the six categories; (1) diagnose (information), (2) 
generate (concept), (3) negotiate (knowledge), 
(4) choose (wisdom), (5) execute (environment, 
events, processes, and products), and (6) control 
(data), as depicted in Figure 4. This systematiza-
tion is based on a problem-solving model, shown 
in Figure 3. The tasks in the diagnose category 
include information generation which tells about 
the state of the organization/problem/process, and 
looks for eventual changes. The generate category 
includes such tasks as; brainstorming and devis-
ing potential solution’s options – concepts. The 
negotiate category filters new and old concepts 
through their eventual knowledge-oriented rules 

and tries to motivate those who will implement 
these concepts or tries to resolve-conflicts if 
these concepts causes some problems for the 
implementators. The choose category select the 
right or the best opinion and as well as directing 
option-concept, via a very complex processes 
of wisdom. The execute category communicate 
commanding (top-down) tasks or exchange tasks 
which are based on bottom-up execution. The last 
task category is the control one, which measures 
performance of routine and exceptional tasks 
via data. 

As shown in Figure 4, these tasks can be related 
to one another within a two-dimensional space 
when the horizontal axis reflects either increase 
of cognitive complexity or behavioral one. The 
more a cognitive process is engaged in group col-
laboration, the smaller is behavioral complexity, 
which leads to the fames rule that says: a form is 
more important than a substance of a decision. The 
vertical axis represents the information process-
ing and collaboration complexities, which define 
the following rule; if information is limited then 
collaboration is more complex. 

The application of KMS technology in col-
laborative tasks is shown in Figure 5. It looks 
that from the network-oriented collaboration 
point of view, the most collaboration intensive 
tasks are: generate, negotiate, execute, and con-
trol. The KMS-IT-driven systems, which are the 
best implemented in practice of decision-making 
are those which support control and diagnose-
oriented tasks. Very promising is data mining 
system which makes decision-makers more and 
more knowledgeable and aware of their deci-
sions’ consequences. The applications of expert 
systems in generate and choose-oriented tasks 
are possible but very limited to these tasks huge 
cognitive complexity. 

The analysis presented in Figure 5 indicates 
that network-oriented collaboration should be very 
useful in four (out of six tasks), namely in; gener-
ate, negotiate, execute, and control categories.
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Figure 4. Tasks types in network-oriented collaboration

Figure 5. Tasks types in network-oriented collaboration and supporting information technology systems 
at the dawn of the 21st century
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the  Appl Ic At ION Of  
tech NOl Ogy  IN re Al  
Netw Or Ks

The application of technology in real networks 
(RLN) must be analyzed at the scope of intraor-
ganizational, interorganizational and community 
networks, which can be of upward, downward 
(vertical networks), and horizontal kinds, and 
each one can be of either formal and informal 
in nature. These networks can be based on face-
to-face (F2F) communication and on computer-
mediated-networks (CMN) such as; LAN, MAN, 
WAN, GAN, and VAN, where the user is limited 
in handling computerized inputs and outputs. By 
examining horizontal networks one can under-
stand networks that cut across lines into vertical 
workplaces networks (teams, groups, reporting 
relationships, memberships, etc.). Communities 
practice this way. This kind of networks differs 
from matrix organizations where an individual 
wears two hats and reports to two different super-
visors. Communities of practice cut across project 
or job-assignment lines to confab with peers who 
have similar professional/social expertise. 
Inside a vertical network, we are limited in what 
we can learn, who we can relate to, and how we 
will grow. Inside a horizontal network we are 
unlimited and free to explore, choose, and change 
our minds.

Table 2 specifies main traditional technolo-
gies applied in collaborative tasks in the F2F 
networks, such ones as bureaucratic techniques 
and telephone-driven tools, as well as traditional 
meetings and events. 

Table 3 illustrates the application of KMS tech-
nology in computer-mediated- networks (CMN) 
in the 2000s. The most popular technology tool is 
e-mail. In downward networks, the most popular 
technology tools are classic enterprise systems 
(ERP, SCM, and CRM). The most promising 
system in vertical networks is data mining. In 
informal and horizontal networks the most prom-
ising system seems to be Web 2.0.

the  Appl Icf At ION Of  Kms IN
VIrt UAl  c Oll AbOr At ION 
Netw Or Ks (Vc N)

Through the use of software – VNC acronym 
for virtual network computing, makes it possible 
to interact with a computer from any computer 
or mobile device on the Internet. VNC software 
provides cross-platform support allowing remote 
control between different types of computers. 
To use VNC you must have a network TCP/IP 
connection, a VNC server and a VNC viewer to 
connect to the computer running the VNC server. 
The open source version of VNC has been freely 
available since 1998, and more than 20 million 
copies of the software have been downloaded.

The VNC support activities in modern 
workplaces under the form of virtual collabora-
tion networks (VCN). It means that people who 
collaborate with each other are geographically 
dispersed, and rely on mediated, rather than F2F 
communication. Virtual collaboration takes place 
via the following systems:

• Videoconferencing (VC)
• Audioconferencing (AC), and 
• Computer-mediated-communicat ion 

(CMC).

Virtual meetings bring in the following benefits 
(Wainfan & Davis 2004):

1. Broadening reach by including participants 
who are geographically dispersed,

2. Responsiveness, since virtual meeting can 
be organized faster than the physical ones 
and can be essential when a crisis must be 
met,

3. Adaptiveness, new people can be invited as 
soon as they are needed,

4. Time and money, the virtual meetings are 
cheaper than F2F ones.
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Table 4 characterizes the main virtual meet-
ings’ tools.

Table 5 illustrates the application of virtual 
communication technology in Virtual Collabora-
tion Networks. In general this kind of networks is 
similar to the F2F and CMN but limited mostly 
to specific technology tools, such as VC, AC, 
and CMC.

The application of virtual technologies does not 
improve decision-making completely, since it is 
based mostly on personal touch of communicating 
participants. This kind of technology should be 
treated as the complementary technology to CMN. 
In fact, the virtual technology makes distance 
unimportant in F2F communication.

Oper At IONAl  DIffere Nces  
betwee N re Al  AND VIr UAl  
Netw Or Ks fr Om the  Dec IsION-
mAKINg  pOINt  Of  VIew

In general, F2F networks are less structured and 
more subjective in verbal discussion and rich in 
body language expressions than any of virtual 
networks, particularly AC-oriented ones. How-
ever, negotiation outcomes are more positive in 
the latter, leading more to win-win solutions. 

According to Morley and Stephenson (1970) 
hypothesis:

The more formal the communication system the 
greater the emphasis will be placed on interparty 
rather than interpersonal aspect of interaction. 

Table 2. The application of technology in face-to-face (F2F) networks

Networks Types
                   Face-To-Face

     Upward     Downward     Horizontal

Formal Informal Formal Informal Formal Informal

Intraorganizational Diagnose
Generate
Negotiate
B u r e a u -
cracy

Diagnose
Generate
Negotiate
“Control”
Cafeteria
Telephone

Control
Diagnose
Generate
Negotiate
Choose
Execute
Bureau-
cracy

Diagnose
Generate
Negotiate
“Control”
Country Club
Telephone

Diagnose
Generate
Negotiate
“Control”
Cafeteria
Telephone

Interorganizational Diagnose
Generate
Negotiate
C o r p o r a t e 
Bureau-
cracy

Diagnose
Negotiate
“Control”
Events
Telephone

Diagnose
Generate
Negotiate
Choose
Execute
Control
C o r p o r a t e 
Bureau-
cracy

Diagnose
Generate
Negotiate
Events
Telephone

Diagnose
Generate
Negotiate
“Control”
Events
Telephone

Community Diagnose
Generate
Negotiate
Choose
“Execute”
“Control”
Events
Telephone
Media
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Table 4. The characteristics of virtual networks

Mode Defining Characteristics Examples

Videoconferencing (VC) Useful real-time images, and voices of 
other participants; may include other 
share images/text.

Group videoconferencing in dedicated rooms; 
desktop conferencing.

Audioconferencing (AC) Voice communication, but no useful 
real-time video images of other 
participants; may include other shared 
images, data, and text.

Phone calls, conference calls, or conference 
calls where people are also sharing views of 
images or documents.

Computer-mediated-conferencing 
(CMC)

Text, images, and other data received 
via computer, without effective voice or 
other participants.

E-mail, chat rooms, discussion boards, 
text messaging, instant messaging, shared 
databases, application-specific groupware.

Source: Wainfan & Davis 2004, p. 4. 

Table 3. The application of technology in computer-mediated-networks (CMN) in the 2000s 

Networks Types
                   Face-To-Face

     Upward     Downward     Horizontal

Formal Informal Formal Informal Formal Informal

Intraorganizational Diagnose
Generate
Negotiate
Data & 
Information 
Processing and 
Access
ERP
Data Mining
Web 2.0 

Diagnose
Generate
Negotiate
“Control”
Cafeteria
Telephone
e-mail
Web 2.0

Control
Diagnose
Generate
Negotiate
Choose
Execute
Data & 
Information 
Processing and 
Access
ERP, EIP
Data Mining

Diagnose
Generate
Negotiate
“Control”
C o u n t r y 
Club
Telephone
e-mail
blogs

Diagnose
Generate
Negotiate
“Control”
Cafeteria
Telephone
e-mail
blogs
Web 2.0

Interorganizational Diagnose
Generate
Negotiate
Data & 
Information 
Processing and 
Access
SCM, CRM
Data Mining

Diagnose
Negotiate
“Control”
Events
Telephone
e-mail
blogs

Diagnose
Generate
Negotiate
Choose
Execute
Control
Data & 
Information 
Processing and 
Access
ERP, EIP,
SCM, CRM
Data Mining 

Diagnose
Generate
Negotiate
C o u n t r y 
Club
Telephone
e-mail
blogs

Diagnose
Generate
Negotiate
“Control”
Events
Telephone
e-mail
blogs

Community Diagnose
Generate
Negotiate
Choose
“Execute”
“Control”
Events
Telephone
Media
e-mail
blogs
Web 2.0
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In the more formal audioconference, the more 
likely the settlement will be in accordance with 
the merits of the case.

In an audioconference situation, research-
ers found (Wainfan & Davis 2004, p. 37) that 
participants exhibit delayed and fragile trust in 
comparing to VC, which impacts cooperation 
among involved parties. The less structured VC 
provides more comfort for participants than more 
formal AC. Also in a scope of choice shifts, AC 
discussions provide more shifts than F2F discus-
sions (Reid 1977, Short, Williams, and Christie 
1976). 

Wainfan and Davis 2004 states that:

Whether the cause is more-negative participant 
impressions of each other, reduces occurrences 
of social interaction, or delayed and fragile trust, 
it is generally agreed that AC reduces interper-
sonal considerations and can produce better 
outcomes. 

The removal of the voice and real-time video 
channel may significantly degrade participants 
satisfaction with CMC. In summary, Wainfan 
and Davis (2004, p. 64) found following outcomes 
effects:

CMC-specific collaboration in brainstorming 
produces more results than real  networks. More 
choices shift than with other media. Shift toward 
risky or extreme options. Some cognition biases 
mitigated: social group membership bias, avail-
ability bias, representative bias. Some biases 
exacerbated: biased discussion, fundamental 
attribution error, sinister attribution bias. Deindi-
viduation increased, polarization increased, local 
coalition form around real or hypothetical out-
groups. Cohesiveness lower than in other tools. 

       
The same authors found following process 

effects:

Subcommittee structure is more agile, longer 
time is for discussion, consensus is less likely, 
and status inequality is reduced. Leadership is 
more decentralized and less stable. More explicit 
proposals are offered and more sanctioning state-
ment is issued.

In conclusion one can say that:

1. Virtual networks in comparison to real 
networks provide a good technological so-
lution for efficient decision-making in the 
collaborative environment. 

2. However, despite of the great progress in 
processing cognitive units, the human factor 
must be secure in choosing solutions, since 
wisdom is still and will be for some time 
very difficult to automate. Even if in some 
cases it is or will be possible, the question 
is: Why do it?

w IsDOm Is st Ill  hUmAN 
resp ONsIbIl Ity  IN c IVIl IzAt ION 

Based on research on wisdom (Targowski 2007) 
one can define the following hypothesis:

1. There is no one universal wisdom, unless 
we speak about civilization wisdom

2. Every kind of wisdoms has different char-
acteristics and paradigms; 
a. SOCIAL WISDOM (religion, law, 

medicine) is in morality and pru-
dence

b. REFLECTIONAL WISDOM (great 
philosophers, writers and intellectu-
als) is in knowing through reason-
ing

c. INDIVIDUAL’S WISDOM (great 
politicians, generals, businessmen, 
scientists, engineers, and so forth) is 
in concept choices



��0 

The Evolution from Data to Wisdom in Decision-Making at the Level of Real and Virtual Networks

d. METHODICAL WISDOM (manage-
ment science, operation research, se-
mantics, and so forth) is in balancing 
interests

3. Wisdom is time-oriented, hence it can be; 
universal, contingent, and pseudo-universal 
(partially universal and somehow time-ori-
ented, like in science)

4. Wisdom is contextual, which means that 
cannot be analyzed without the understand-
ing of human, society, culture, as well as 
infrastructure developmental stages and 
status. 

In consequence, just based on the presented 
empiric review of wisdoms, we cannot perceive 
that wisdom has only one definition, unless we 

assume civilization’s wisdom, then its definition 
is as follows:

Civilization wisdom is a combination of social, re-
flectional, individual’s methodical wisdoms which 
strategize societal and individuals’ judgment and 
actions through the composition of morality, pru-
dence, conceptualization and balanced choices 
of interests in the context of civilization develop-
ment, status, universality, pseudo-universality, 
and contingency, (time-oriented).  

The architecture of civilization wisdom is 
depicted in Figure 6. 

The presented model of human-civilization 
wisdom is very difficult to automate, if wisdom is 
treated comprehensively, not just a simple choice 
in a very well structured decisional situation.

Table 5. The application of virtual communication technology in virtual collaboration networks (CMN) 
in the 2000s 

Networks Types
                   Face – To - Face

     Upward     Downward     Horizontal

Formal Informal Formal Informal Formal Informal

Intraorganizational Diagnose
Generate
Negotiate
CMC

Diagnose
Generate
Negotiate
“Control”
CMC

Control
Diagnose
Generate
Negotiate
Choose
Execute
VC, AC, 
CMC

Diagnose
Generate
Negotiate
“Control”
CMC

Diagnose
Generate
Negotiate
“Control”
CMC

Interorganizational Diagnose
Generate
Negotiate
CMC
VC, AC

Diagnose
Negotiate
“Control”
CMC

Diagnose
Generate
Negotiate
Choose
Execute
Control
CMC
VC, AC

Diagnose
Generate
Negotiate
CMC

Diagnose
Generate
Negotiate
“Control”
CMC

Community Diagnose
Generate
Negotiate
Choose
“Execute”
“Control”
CMC
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c ONcl UsION f Or  
pr Act It IONers

1. The application of information technology 
in decision-making progresses from simple 
data mining to advanced data mining sig-
nificantly improves knowledge about a given 
organization/business operations, which 
dramatically enhances decision reliability 
and quality.

2. The virtual collaboration, particularly in 
larger groups improves efficiency of deci-
sion-making process and in some circum-
stances also improves decision reliability 
and quality.

3. However, F2F communication should be 
maintained, since the full automation of hu-

man judgment has no civilization purpose, as 
long as we are not going to replace humans 
by machines. The latter should rather sup-
port human effort but not remove us from 
civilization, since such civilization won’t be 
our civilization.

c ONcl UsION f Or  rese Archers  

1. The potential of information technology 
in developing info-communication system 
look alike is never saturated and ready to 
solve any challenge of complex systems. 
However, the role of researchers is to support 
the balance between technological solutions 
and the human factor. It should be always on 

Figure 6. The composition of civilization wisdom (the Targowski model)
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researchers/developers’ minds that technol-
ogy serves humans not vice versa.

2. The research potential of Knowledge Man-
agement systems (MSS) is in investigating 
and developing management support sys-
tems, which apply data mining techniques 
DMT) for specific industry/organiza-
tion/problem/issue. Up till now DMT are 
of general kind, which supposedly can be 
applied in any situation. However, this last 
statement certainly is not correct and needs 
to turn research directions toward special-
ized solutions than to more general ones.

3. The research and developmental efforts 
should look for a more integrated environ-
ment of MSS, which steadily is moving into 
a so called “management dashboard.” KMS 
should find a strong place in the management 
dashboard as the most advanced manage-
ment tool.

f Ut Ure  rese Arch  DIrect IONs

Further research may seek an equilibrium be-
tween automated and human-based judgment in 
problem-solving and decision-making. Even if 
artificial/communication technology will make 
strong progress, its applications in these kinds of 
processes should be carefully applied. At stake is 
the human race’s well being, which if “automated” 
may lead to supermen, who design complex sys-
tems, and dummies, who use them without any 
intellectual effort. The former, eventually will 
become second class citizens. Progress for the 
sake of progress should not be supported. The 
further research should define how this kind of 
progress can be ethically conducted and how it 
can be controlled by Society?
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The study of virtual organizations encompasses 
several research fields, and the variables involved 
in each of them are sometimes closely related. 
This represents a challenge for managers, since 
the decision taken about the technical tools to use, 
the organizational structure, incentives or pro-
cedures, for example, are tightly linked, and this 
represents a complex problem in itself. Neverthe-
less, the biggest challenge in virtual organization 
management is the lack of experience. Although 
the phenomenon is not new- there are plenty of 
successful communities of practice in the net- most 
of the managers and professionals have limited 
experience in networking, and only as users in 
specific areas of knowledge or business activities, 
and are not fully aware of networking possibilities 
and limitations. This lack of experience implies 

a big trial when facing the problems involved in 
virtual organizations management. 

But this lack of experience is only relative. 
Information technology is not new. Nowadays, 
every manager has an extensive experience, at 
least as a user, in business processes that are 
partially or totally done by electronic means. The 
inexperience lies in the virtuality of the organiza-
tion in itself, not the business processes. But the 
management of an organization completely virtual 
poses a set of complex decisions completely new 
in respect to traditional IS management. In the 
new virtual organization, some powerful social 
mechanisms for motivation and control disappear, 
the human resources techniques cannot be fully 
applied, and some essential ways of knowledge 
transmission and innovation are impossible. The 
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Editor Conclusions

advantage of a boundless space organization 
with workers and partners at hand no matter the 
place they live has disadvantages, too. Only when 
these disadvantages are mitigated with the right 
managerial decisions and it is possible to take the 
full advantage of virtuality, virtual organizations 
make sense. 

In our opinion, virtual organization study 
must rely on some basic pillars. Perhaps, the most 
important is Knowledge Management. This is 
because the real power of networking is the access 
to highly qualified professionals and communi-
ties of practice. But it is not always easy to pump 
that knowledge out, and Knowledge Management 
offers a solid framework to approach the prob-
lem. Nevertheless, some specific limitations and 
considerations must be applied when considering 
the special case of Knowledge Management in 
virtual communities and organizations. Tradi-
tionally, networking has been considered in KM 
as a great advantage to add to other managerial 

techniques, but in virtual organizations all goes 
around networking. Then, new specific studies in 
KM are necessary when dealing with virtual or-
ganizations. Most of the chapters of this book deal 
with this problem from different perspectives, and 
offer, as a whole, a complete vision of Knowledge 
Management in virtual organizations.

The second pillar is participation and motiva-
tion in virtual organization, or more generally, in 
communities of practice. It can be studied as a part 
of KM, but several studies state it is convenient 
to separate it from KM. The third pillar is the 
technical tools at hand for efficient problems like 
technical tools and classifications, and practical 
experiences. In this sense we assume it is impos-
sible to offer a general formula to obtain the best 
results for a specific virtual organization. The 
structure of the organization, the size, objectives 
and activity of the organization must shape the 
best managerial solution for each case. 
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Abstr Act

This chapter describes a complex adaptive systems (CAS)-based enterprise knowledge-sharing (KnS) 
model. The CAS-based enterprise KnS model consists of a CAS-based KnS framework and a multi-agent 
simulation model. Enterprise knowledge sharing is modeled as the emergent behavior of knowledge 
workers interacting with the KnS environment and other knowledge workers. The CAS-based enterprise 
KnS model is developed to aid Knowledge Management (KM) leadership and other KnS researchers in 
gaining an enhanced understanding of KnS behavior and its influences. A premise of this research is that 
a better understanding of KnS influences can result in enhanced decision-making of KnS interventions 
that can result in improvements in KnS behavior.

c As-bAse D mODel INg Of 
eNterpr Ise KNOwle Dge 
shAr INg

The enterprise KnS model developed here models 
enterprise knowledge sharing from a complex 
adaptive systems perspective. Hypothetical con-

cepts that are fundamental to the development 
of this CAS-based model and to this research 
include: 

1. Knowledge sharing is a human behavior 
performed by knowledge workers; 
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2. Knowledge workers are diverse and hetero-
geneous; 

3. Knowledge workers may choose to share 
knowledge; and 

4. The KnS decision is influenced by other 
knowledge workers and the KnS environ-
ment. 

Enterprise knowledge sharing is the result 
of the decisions made by knowledge workers, 
individually and as members of teams, regard-
ing knowledge sharing. As depicted in Figure 1, 
there are two major decisions (rectangles) that a 
knowledge worker makes: “Share Knowledge?” 
and “Type of Knowledge to Share?” This research 
models the KnS decisions as being influenced by 
the attributes of the individual knowledge worker, 
the KnS behavior of other knowledge workers, 
and the state of the KnS environment. Previous 

KnS studies and research identify factors that 
influence KnS behavior. However, few address the 
heterogeneity of knowledge workers and how the 
attributes of the individual knowledge worker, and 
knowledge worker teams, impact KnS behavior. 
The emergent enterprise KnS behavior, noted by 
the diamond shape in Figure 1, is the result of the 
interactions of the knowledge worker with the 
KnS environment and other knowledge workers. 
Relevant aspects of enterprise KnS behavior and 
the associated KnS influences are discussed in 
the sections that follow. 

Enterprise KnS behavior takes on many forms. 
It can be a conversation around a water fountain, 
e-mail sent to a co-worker or a group forum, a 
presentation to a small group, an enterprise “best-
practice” forum, or documents published to a 
corporate repository. Murray (2003) categorizes 
KnS activities into technology-assisted commu-

Figure 1. Enterprise KnS influence diagram
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nication (videoconferencing, databanks/intranet, 
e-mail, and teleconferencing), meetings (face-to-
face interaction, seminars and conferences, social 
events, and retreats), and training and development 
(mentoring, instructional lectures, video tapes, 
and simulation games). This research combines 
the two types of knowledge (tacit and explicit) and 
the ontological dimension (individual, group, and 
organization) of knowledge creation presented by 
Nonaka and Takeuchi (1995) to derive the types of 
KnS behavior for the model. The KnS behaviors 
investigated and incorporated in the enterprise 
KnS model are as follows:

1. Individual tacit: This behavior includes 
sharing tacit knowledge with an individual 
or individuals, such as face-to-face interac-
tions in informal or formal meetings. 

2. Individual explicit: This behavior in-
cludes sharing explicit knowledge with an 
individual or individuals, such as through 
sending e-mail or hard copy material to 
select individual(s). 

3. Group tacit: This behavior includes shar-
ing tacit knowledge with a group, such as 
face-to-face interactions with a community 
of interest, community of practice (CoP), or 
organizational unit.

4. Group explicit: This behavior includes shar-
ing explicit knowledge with a group, such as 
posting or contributing to a community of 
interest, CoP, or organizational unit reposi-
tory, Web site, or mailing list server.

5. Enterprise tacit: This behavior includes 
sharing tacit knowledge in an enterprise-
wide forum, such as presenting at a techni-
cal exchange meeting or other forum that 
is open to the entire enterprise.

6. Enterprise explicit: This behavior includes 
sharing explicit knowledge in a manner that 
makes it available to anyone in the enter-
prise, such as publishing in a corporate-wide 
repository or enterprise-wide intranet. 

While we investigate KnS behavior as being 
comprised of six different types, both tacit and 
explicit knowledge are often shared in a given 
situation. For example, in an enterprise KnS fo-
rum, tacit knowledge, such as unrehearsed oral 
presentations and responses to questions, and 
explicit knowledge, such as hard copy presenta-
tions, are generally both shared.

We investigate three major KnS influences on 
the associated sharing of knowledge: 

 
1. The enterprise KnS environment, 
2. KnS behavior of other knowledge workers, 

and 
3. Attributes of the knowledge workers. 

The KnS literature, such as reviewed in Small 
and Sage (2006), identifies many factors that 
influence KnS behavior. A discussion of each of 
the major influences is provided in the sections 
that follow.

The enterprise KnS environment is closely 
aligned to the Japanese concept of “ba” which 
translates into English as “place.” Nonaka and 
Konno (1998) adapted this Japanese concept 
for their knowledge creation theory. “Ba,” as 
described by Nonaka and Konno (1998), is the 
shared space for emerging relationships that can 
be physical, virtual, mental, or any combination of 
these. It is the place where knowledge is created, 
shared, and exploited. The “ba” is comprised of 
the knowledge resources and the people who own 
and create the knowledge. The KnS environment 
or “ba” is comprised of many factors that influence 
KnS behavior. There are at least six important 
influence factors in the KnS environment modeled 
and investigated here. A brief description of each 
of these factors is appropriate here:

1. KnS technology: KnS technologies are 
those technologies that allow knowledge 
workers to share tacit or explicit knowledge. 
Technologies and tools reported (APQC, 
2000) as critical to knowledge sharing at best 
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practice firms included: e-mail, intranets, 
document sharing systems, collaboration 
tools, and video conferences. Chu (2003) 
included e-mail, Internet, intranet, data-
bases, and teleconferences in his listing of 
these. With the advent of Web 2.0, wikis, 
blogs, and social networking applications are 
being used to enable enterprise knowledge 
sharing (APQC, 2008)

2. Leadership: Leaders and managers in 
an organization impact KnS behavior by 
directing behavior, rewarding or recogniz-
ing behavior, and by setting KnS behavior 
examples. Many studies indicate that orga-
nizations with appropriate KnS leadership 
behavior have more instances of appropriate 
KnS behavior than others.

3. KnS culture: Culture is an organization’s 
values, norms, and unwritten rules. Most 
existing KM models and KnS investiga-
tions include culture as a critical enabler 
or influence on KnS behavior. Additionally, 
cultural issues are regularly cited as one of 
the concerns held by those implementing 
KM initiatives. 

4. Human networks: This factor includes 
processes, technology, and resources that 
help to connect knowledge workers or sup-
port knowledge networks. Support for hu-
man networks, which includes informal and 
formal forums, is widely practiced among 
best practice organizations. They are often 
referred to as communities of practice or 
community of interests. Organizations 
can enable these networks with knowledge 
stewards, online collaboration tools, and 
tools to facilitate easy publishing.

5. Rewards and recognition: This factor 
includes the approaches organizations use 
to encourage or reinforce the discipline of 
knowledge sharing. Approaches include 
rewards, recognition, alignment with 
performance assessment and promotion, 
and conducting visible KnS events. When 

establishing rewards, organizations must 
consider the generic type of behavior they are 
trying to stimulate. Many organizations have 
instituted reward and award programs for 
knowledge sharing and/or have integrated 
incentives for knowledge sharing with per-
formance appraisals and promotions. 

6. Alignment with strategy:This refers to 
the alignment of knowledge sharing with 
business strategy. Best practice organiza-
tions do not share knowledge for the sake 
of knowledge. Rather, knowledge sharing is 
deemed critical to achieving business goals 
and is linked to the business strategy (APQC, 
1999). The alignment of knowledge sharing 
to business strategy can be either explicit or 
implicit. When organizations have explicit 
alignment, language regarding knowledge 
sharing can be found in documents such 
as strategic business plans, vision or mis-
sion statements, or performance measures. 
Organizations with implicit alignment are 
evidenced by knowledge sharing embed-
ded in business practices. Fifty percent of 
the best-practice firms that participated in 
the APQC benchmarking study (APQC, 
1999) on knowledge sharing were explicitly 
aligned, while the other half were implicitly 
aligned. Findings of two APQC bench-
marking studies found that organizations 
where knowledge workers understood how 
knowledge sharing supported the business 
strategy had stronger KnS behavior.

 
The behavior of other knowledge workers 

within an organization affects the KnS decisions of 
a specific knowledge worker in many ways. Ford 
(2003) describes sharing knowledge as a risky 
behavior because the individual does not know 
how the shared knowledge will be used by the 
party who obtains it. Trust in, and some knowledge 
of, what the recipient of the shared knowledge 
will do with the shared knowledge are critical to 
knowledge sharing. From an enterprise perspec-
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tive, knowledge workers must trust the organiza-
tion not to cast them aside after the knowledge 
is harvested. From a peer interrelationship per-
spective, a knowledge worker must trust that the 
knowledge recipient will make ethical use of the 
shared knowledge (Bukowitz & Williams, 1999). 
If a knowledge worker shares and the knowledge 
recipient misuses the shared knowledge, from the 
perspectives of the intended purposes for sharing, 
then the knowledge worker may be reluctant to 
share knowledge in the future. 

The KnS influence of individual knowledge 
workers attributes is very important because 
knowledge sharing is a human behavior in which 
the knowledge worker chooses to share. The 
decision to share is influenced by interactions. 
Leonard and Straus (1997), for example, assert 
that individuals have preferred habits of thought 
that influence how they make decisions and 
interact with others. Knowledge workers have 
many diverse attributes, some of which are fixed 
and others of which are variable. Some of the 
individual attributes or human factors identified 
in the KM and KnS literature include employees’ 
means, ability, and motivation (Ives et al., 2000); 
job characteristics including workload and content 
(Chu, 2002); feelings of being valued and com-
mitment to the project (Ipe, 2003); and conditions 
of respect, justice perception, and relationships 
with superiors (Liao et al., 2004). 

Here, we model enterprise knowledge sharing 
as emergent behavior that is the result of deci-
sions made by knowledge workers. The decisions, 
“Share Knowledge?” and “Type of Knowledge 
to Share?” depicted in Figure 1 are based on dy-
namic interactions and are influenced by factors 
in the KnS environment, KnS behaviors of other 
knowledge workers, and the individual attributes 
and perspectives of the knowledge worker. The 
CAS-based enterprise KnS model integrates the 
knowledge worker, KnS decisions, and the KnS 
influences into a CAS-based framework, which 
consists of two major components: 

1. CAS-based enterprise KnS framework 
2. Enterprise KnS simulation model (e-KnS-

MOD). 

A detailed discussion of each of the compo-
nents is provided in the sections that follow.

c As-bAse D KNs f r Amew Or K

The CAS-based KnS framework is the most criti-
cal element of our CAS-based KnS model and 
distinguishes it from other KM models, such as 
those described in Small and Sage (2006). The 
CAS-based KnS framework describes enterprise 
knowledge sharing from a complex adaptive 
systems perspective. The properties of a CAS, 
as described by Holland (1995), are aggregation, 
diversity, internal models, and non-linearity. 
Axelrod and Cohen (1999) identify variation, in-
teraction, and selection as the hallmark of complex 
adaptive systems. Other important concepts of 
complex adaptive systems include the agent, strat-
egy, population, type, and artifacts. For simplicity, 
the following constructs of a complex adaptive 
system have been addressed at the highest level 
of the enterprise KnS framework: agent, agent 
attributes, interactions, artifacts, and rules. 

The CAS-based KnS framework, illustrated 
in Figure 2, is comprised of the following ele-
ments: knowledge worker(s); KnS environment 
(comprised of KnS influences/enablers and barri-
ers); KnS behaviors; KnS rules; and attributes of 
the knowledge worker. The KnS behavior results 
from the interactions of the knowledge workers 
with each other and the KnS environment. The 
decision to share is influenced by individual 
attributes, KnS behavior of other knowledge 
workers, and the KnS environment. A mapping 
of the KnS influence diagram in Figure 1 to the 
CAS concepts used in the CAS-based framework 
of Figure 2 is as follows:
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Figure 2. Major elements of the CAS-based KnS framework

Figure 3. Investigated attributes of knowledge worker

InteractionsArtifactAgent

Attributes

Knowledge
Sharing
Behavior

Knowledge Worker
(Agent)

Another
Knowledge Worker

(Agent)

Knowledge-Sharing
Environment

Interacts With
Influences

Influences
Interacts With

KnS Rules

Drives

Executes

Interacts With/
Influences

Influences

KnS Influences/Enablers
& Barriers

Comprises

Has

Attributes

Personality

Knowledge
Acquired

Role

Career
Goals

External Org.
Affiliations

Yrs. of
Affiliation

Knowledge Worker
(Agent)

Influences

Job Characteristics

Gender

Job Level

Has

Internal Org.
Affiliation Attributes

Personality

Knowledge
Acquired

Role

Career
Goals

External Org.
Affiliations

Yrs. of
Affiliation

Knowledge Worker
(Agent)

Influences

Job Characteristics

Gender

Job Level

Has

Internal Org.
Affiliation



 ���

A Complex Adaptive Systems-Based Enterprise Knowledge Sharing Model

• KnS influence diagram elements 
• Knowledge workers
• KnS environment
• KnS decisions
• Enterprise knowledge sharing
• Knowledge worker attributes

•  CAS-based KnS framework elements
• KnS agents
• KnS environment (artifacts)
• KnS rules
• KnS behaviors (interactions)
• KnS agent attributes

The knowledge worker is the KnS agent within 
the CAS-based model. Critical to this concept is 
the diversity and heterogeneity of this KnS agent. 
The knowledge worker within an enterprise is 
diverse in many ways: personality, gender, role, 
and job level. Figure 3 associates this segment 
of the KnS framework with the attributes of the 
knowledge worker. The KnS decisions (execution 
of rules) of a KnS agent depend on the agent’s 
attributes and are influenced by the agents’ in-
teractions with other knowledge workers and the 
KnS environment.

The attributes of the knowledge worker in-
vestigated here include: personality, gender, level 
of knowledge acquired, years of affiliation, role, 
career goals, job level, internal organizational 
affiliation, external organizational affiliation, and 
job characteristics. These attributes are described 
as follows:

1. Personality: Such as introvert, extrovert, 
or a combination.

2. Gender: Male or female.
3. Level of knowledge acquired: The level 

of knowledge acquired over time (related 
to competency) by the knowledge worker.

4. Years of affiliation: The number of years a 
knowledge worker has been affiliated with 
the enterprise (i.e., number of years at the 
company).

5. Role: The role (s) the knowledge worker 
has within the enterprise, organization, or 
project. Examples include manager, techni-
cal leader, or technical contributor.

6. Career goals: The job or career-related goals 
possessed by the knowledge worker. Goals 
investigated as part of this research include: 
career growth (promotion), knowledge 
growth opportunities, satisfying customers, 
satisfying management, recognition, and 
reward.

7. Job level: The job level that is assigned by 
the company to a given knowledge worker, 
ranging from entry/junior level people to 
executive management.

8. Internal organizational affiliation: An 
enterprise usually consists of many organi-
zations. This is the internal organization to 
which the knowledge worker is assigned. 

9. External organizational affiliations: The 
number of external professional organiza-
tions with which the knowledge worker is 
affiliated.

10. Job characteristics: This includes number 
of tasks supported, workload, pace, and 
content of work. 

KnS rules drive the decisions the knowledge 
worker makes. A knowledge worker has two 
fundamental KnS decisions: “Share Knowl-
edge?” and “Type of Knowledge to Share?” The 
KnS rules are the same for all KnS agents. They 
are parameterized based on the attributes of the 
agents, behavior or other knowledge workers, and 
the state of the KnS environment.

An enterprise KnS environment consists of 
many factors that influence or enable KnS behav-
ior. A KnS artifact is an entity in the enterprise 
(not a person) with which the knowledge worker 
interacts that either influences or enables their KnS 
behavior. An enterprise has many KnS artifacts, 
including information technology, performance 
and reward systems, knowledge repositories, and 
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information help desk. The KnS influences or 
enablers examined here and illustrated in Figure 
4 include: KnS linked to corporate strategy, align-
ment of rewards and recognition, KnS embedded 
with work processes, KnS aligned with core 
values, enabling of human networks, and KnS 
technology (availability and ease of use). The 
artifacts that exist in an environment can have 
different enabling characteristics. A five-state 
characterization instrument was developed to 
characterize the KnS environment. 

A knowledge worker (KW) gains or acquires 
knowledge by interacting with the environment 
and other knowledge workers. Knowledge sharing 
results in and from a KW interacting with another 
KW and/or with the KnS environment. Enterprise 
knowledge sharing is the result of knowledge 
workers interacting with other knowledge work-
ers and the enterprise KnS environment. Included 
in the CAS-based framework are the following 
KnS behaviors: individual tacit, group tacit, en-
terprise tacit, individual explicit, group explicit, 
and enterprise explicit.

mUl t I-Age Nt eNterpr Ise KNs 
sImUl At ION mODel  (e-KNsmOD) 

The enterprise KnS model (e-KnSMOD) simulates 
enterprise knowledge sharing as the emergent 
behavior of knowledge workers, represented as 
agents, interacting with the KnS environment 
and other knowledge workers. The design of the 
e-KnSMOD is based on the CAS-based KnS 
framework described here. All of the constructs 
of the framework (KnS agent, agent attributes, 
KnS behavior, KnS environment, and rules) are 
implemented in the simulation model. For sim-
plicity, the simulation model implements a subset 
of the attributes (level of knowledge, role, career 
goals, job level, and internal organizational affili-
ation) of the knowledge worker included in the 
CAS-based framework. The purpose of the model 
is to examine the effects of the KnS enterprise 
environment and behavior of other knowledge 
workers on the KnS behavior of a heterogeneous 
population of knowledge workers. Epstein and 
Axtell (1996) refer to agent-based models of so-

Figure 4. KnS influences/enablers investigated
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cial processes as artificial societies. The design 
and implementation of this model leverages the 
agent-based computer modeling of the artificial 
society known as The Sugarscape Model (Epstein 
& Axtell, 1996) and the Sugarscape source code 
developed by Nelson and Minar (1997) using 
Swarm (Minar et al., 1996; Johnson & Lancaster, 
2000; Swarm Development Group, 2004).

The e-KnSMOD model simulates a population 
of knowledge workers that work in an artificial 
enterprise. As with Sugarscape (Epstein & Axtell, 
1996), the e-KnSMOD leverages the research 
results that have been obtained using cellular 
automata (CA) for agent-based modeling. KnS 
agents represent the knowledge workers, and 
the CA represents the artificial enterprise, KnS-
scape. The KnS agents interact with each other 
and their environment as they move around the 
enterprise gaining valuable knowledge (a goal 
of many knowledge workers). Agents acquire 

knowledge by engaging in a knowledge creation 
opportunity or by receiving knowledge shared by 
other knowledge workers. In order to satisfy their 
goals, they must continue to generate new knowl-
edge. As conceptually depicted in Figure 5, the 
e-KnSMOD consists of three major elements:

1. KnS agents (“knowledge workers”)
2. The artificial enterprise or KnS-scape
3. Interactions (driven by rules).

Each of these elements, as implemented in 
the e-KnSMOD, is described in the following 
subsections. 

Kns Agent

A KnS agent represents a knowledge worker in 
the artificial enterprise. The KnS agents are het-
erogeneous. This implementation of e-KnSMOD 

Figure 5. Major elements of the e-KnSMOD
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models the following subset of attributes included 
in the CAS-based KnS framework: level of knowl-
edge acquired, role, job level, and organization 
affiliation. Each KnS Agent is characterized by 
a set of fixed and variable states that vary among 
the agents. The fixed states include:

1. Level of knowledge acquired (competen-
cy)

2. Job level (vision is based on job level) in 
organization (e.g., Jr. Analyst, Sr. Analyst, 
Principal, Director)

3. Role in organization (manager, non-man-
ager) 

4. Organizational affiliation.

Each agent has the following variable states:

• New knowledge gained 
• Location on the KnS-scape
• KnS indicator (indicates if the agent shared 

in the previous run cycle).

The KnS agent comes to the KnS-scape with 
a specified competency. Upon entry, the agent 
is assigned a vision and organizational affilia-
tion. The job level is then based on vision. The 
KnS agent moves (changes location) around the 
enterprise in order to participate in knowledge-
creation opportunities that allow the KnS agents 
to gain knowledge. The agent’s vision restricts 
what knowledge creation events the agent can 
see. The agent decides to share or hoard the 
knowledge gained. If the agent decides to share, 
it can participate in one or more KnS behaviors: 
individual tacit, individual explicit, group tacit, 
group explicit, enterprise tacit, and enterprise 
explicit. The shared knowledge indicator is set 
when the agent shares knowledge. 

KnS-Scape: The Artificial “Ba”

The KnS-scape, which represents the “Ba,” is 
represented by a two-dimensional (50 x 50) co-

ordinate grid. The grid is built using the Swarm 
tool set. The grid has multiple views. Each point 
(x, y) on the grid has a knowledge-creation op-
portunity, an organization identifier, and a KnS 
environment state. The information needed by 
the model to create these views is read from data 
files, which can be specified at run time. A KnS 
agent is randomly placed on the KnS-scape. The 
organizational unit associated with the agent’s 
initial location on the KnS-scape determines an 
agent’s organizational affiliation. When a KnS 
agent engages in a knowledge-creation opportu-
nity, it acquires the knowledge associated with the 
opportunity. An organization view of the KnS-
scape would indicate that there are four different 
organizations within the enterprise. The KnS 
agents are colored by the organizational affiliation 
of their initial location on the KnS-scape. 

Knowledge-c reation Opportunity 

Each location on the KnS-scape, represented by an 
(x, y) coordinate, has a knowledge-creation event 
or opportunity. KnS agents interacting with their 
environment and with other KnS agents create 
knowledge. One of the ways a KnS agent interacts 
with the environment is by moving to a location 
and then acquiring the knowledge associated 
with a knowledge-creation event. When an agent 
acquires the knowledge at a given location, the 
knowledge is depleted (value = 0) until another 
knowledge creation event occurs. The value of 
the knowledge creation event is increased on 
each cycle of the simulation until the maximum 
value for that location is achieved. The amount of 
increase on each cycle is controlled by the “alpha” 
parameter, described later.

Kns environment state

Each location on the KnS-scape has a KnS envi-
ronment state. The states are as follows:
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1. Barrier: KnS environment has a negative 
impact on KnS behavior.

2. Neutral: KnS environment has no or mini-
mum impact on KnS behavior.

3. Enabled: KnS environment enables KnS 
behavior.

4. Encouraged: KnS environment encourages 
KnS behavior.

5. Aligned: KnS environment positively influ-
ences KnS behavior. 

Kns Organization View

Each location on the KnS-scape, represented by an 
(x, y) coordinate, has an organizational identifier. 
When an agent enters the KnS-scape, it is given 
the organizational identifier of the location where 
it is placed. The organizational identifier is used 
in group KnS behaviors. 

Interactions: Acquiring and sharing 
Knowledge

The KnS agent interacts with the KnS-scape and 
with other KnS agents. As previously described, 
each KnS agent comes to the KnS-scape with a 
vision that allows it to see knowledge-creation 
opportunities. During each simulation cycle, an 
agent looks out over the KnS-scape and determines 
the location of the best knowledge-creation op-
portunity. It then moves there and acquires the 
knowledge. If the KnS agent acquires enough 
knowledge to share, the KnS agent then chooses 
to share or not to share. The KnS agent can 
participate in six types of KnS behaviors: indi-
vidual tacit, individual explicit, group tacit, group 
explicit, enterprise tacit and enterprise explicit. 
The impact of each of these KnS interactions is 
briefly described as follows:

1. Tacit individual: Results in the “current 
knowledge” attribute of the recipient KnS 
agent being increased. The physical vicinity 
of KnS agents restricts this interaction.

2. Tacit group: Results in the “knowledge ac-
quired” attribute of the recipient KnS agents 
being increased. The “current knowledge” 
attribute restricts this interaction.

3. Tacit enterprise: Results in the “current 
knowledge” attribute of all KnS agents being 
increased. The “organizational affiliation” 
attribute restricts this interaction.

4. Explicit individual: Results in the “current 
knowledge” attribute of the recipient KnS 
agent being increased.

5. Explicit group: Results in an increase of 
knowledge in the organizational or group 
repository. 

6. Explicit enterprise: Results in an increase 
of knowledge in the enterprise repository. 

The most important aspect of “ba” is interac-
tion. Important to this research is that knowledge 
is created by the individual knowledge worker 
as a result of interactions with other knowledge 
workers and with the environment. 

r ules for the Kns-scape

Eptein and Axtell (1996) describe three types 
of rules: agent-environment rule, environment-
environment rule, and agent-agent rule. There 
are three types of similar rules in the KnS-scape 
model:

1. Agent movement rule;
2. Generation of new knowledge creation 

events rule; 
3. KnS rule.

A brief description of each rule is provided 
here: 

• Agent movement rule: The KnS agent uses 
the movement rule to move around the KnS-
scape. The movement rule processes local 
information about the KnS-scape and returns 
rank ordering of the state according to some 
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criteria. The rules and functions used by 
the agents are the same for all agents. The 
values of the parameters change based on 
the attributes of the agent and the state of the 
environment. A summary of the movement 
rule is as follows:
1. Look out as far as vision (an agent 

attribute) permits and identify the 
unoccupied site(s) that best satisfies 
the knowledge acquisition goal.

2. If goals can be satisfied by multiple 
sites, select the closest site. 

3. Move to the site.
4. Collect the knowledge associated with 

the knowledge-creation opportunity 
of the new position.

• Generation of new knowledge creation 
events: A knowledge creation event has a 
knowledge value. After the knowledge is 
collected from the site on the KnS-scape, 
the value goes to zero (it no longer exists). 
The frequency of new events is driven by 
the “alpha” parameter. At the end of each 
cycle, each location on the KnS-scape is 
incremented by the “alpha” value until it 
reaches its maximum value.

• KnS Rule: After an agent completes the 
move to the new location and acquires the 
knowledge there, the KnS rule is executed. 
The decision to share and the type of knowl-
edge to share is dependent on the KnS be-
havior of other agents, the KnS environment 
state, and the “level of knowledge acquired” 
attribute. 

• E-KnSMOD—Simulation of enterprise 
knowledge sharing: Enterprise knowledge 
sharing is simulated by the e-KnSMOD. 
Enterprise knowledge sharing is measured 
by the number of KnS agents participating 
in one of the six KnS behaviors, the percent 
of KnS agents that share, the frequency 
that KnS agents share, and the number of 
items deposited into the group or enterprise 
repositories. 

Initializing the e-KnSMOD environment prop-
erly is important here. E-KnSMOD, built using 
the Swarm tool set, has two basic components: the 
Observer Swarm, and the Model Swarm. Swarms 
are objects that implement memory allocation and 
event scheduling. Upon execution of the e-KnS-
MOD, two probes and a program control panel 
are displayed. The observer (ObserverSwarm) and 
model (ModelSwarm) probes consist of default 
parameters that are modifiable by the user. After 
the parameters for the Observer Swarm and Model 
Swarm are processed, the e-KnSMOD environ-
ment is established by creating the Observer and 
Model objects and building the Scheduler. The 
Observer objects consist of the windows used to 
display the KnS-scape and KnS agents and other 
graphs specified by the user. The Model objects 
consist of the KnS-scape and the KnS agents. 
These steps are described next:

1. Creation of the KnS-scape: The KnS-
scape, a 50 x 50 lattice, represents the KnS 
enterprise environment. Each location (x,y) 
on the KnS-scape has a knowledge creation 
opportunity, an organization identifier, and 
a KnS environment state. The KnS_event, 
organization, and KnS_environment data-
files (specified in the ModelSwarm probe) 
are used to build the characteristics of each 
(x,y) location, respectively. The knowledge 
creation events, which have a value of 1 
through 5, are observable by the user of the 
KnS model from the KnS-scape window. 
The value of a knowledge creation (KC) 
event is distinguishable by color as repre-
sented in the KnS-scape window illustrated 
in Figure 6.

2. Creation of the KnS agents: After the 
KnS-scape is created, the KnS agents are 
created and randomly placed on the KnS-
scape. The “KnSnumAgents” parameter is 
used to determine how many KnS agents are 
created. The model creates a heterogeneous 
population of KnS agents. Some of the at-
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tributes are randomly generated, and others 
are based on where the agent is placed on 
the KnS-scape. The agents organizational 
affiliation is determined by the organiza-
tion associated with the (x, y) coordinate at 
which the agent is placed. The initial value 
of current knowledge is based on the vision, 
which is randomly generated.

3. Creation of the scheduler: The observer 
swarm and the model swarm create a sched-
ule for activities to be performed during 
each cycle of the model. The model swarm 
schedules the actions to be performed by the 
KnS agents and the actions to be performed 
on the KnS-scape. The actions include:
1. KnS agent: Move and acquire knowl-

edge.
2. KnS agent: Execute KnS behavior 

rule.
3. KnS-scape: Update KnS-scape 

(Knowledge Creation Event View).

4. KnS repositories: Update group and 
enterprise repositories.

5. Display: Update KnS-scape display 
window.

6. Display: Update knowledge distribu-
tion graph.

7. Display: Update KnS attributes over 
time.

8. Summary File: Update KnS sum-
mary (metrics) file.

4. Model Output: The e-KnSMOD has three 
primary output windows that are updated 
after each cycle. The windows include: KnS 
agent attributes over time, agent knowledge 
distribution, and the KnS-scape. Addition-
ally, the model maintains a KnS summary 
data file that captures the KnS metrics of the 
KnS agents. This data file is used for addi-
tional data analysis outside the e-KnSMOD 
environment. The following KnS metrics are 
captured by the model: the number of KnS 

Figure 6. Knowledge creation (KC) events on the KnS-scape

KC Event Type #1

KC Event Type #5
KC Event Type #2

KC Event Type #3

KC Event Type #4
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agents that shared, the number of agents that 
shared by organization, the average amount 
of knowledge acquired, the number of items 
contributed to a group repository, and the 
number of items contributed to an enterprise 
repository. 

The e-KnSMOD is designed to allow the user 
to explore possible improvements in enterprise 
knowledge sharing by observing the impact of 
KnS influences. The influences identified in the 
enterprise sharing influence diagram, shown in 
Figure 1, are: KnS environment, KnS behavior 
of other knowledge workers, and attributes of the 

knowledge workers. Figure 7 shows the results 
of a 10-cycle run using the default “alpha” value 
(alpha = 1), which causes a depleted KC event 
to increase one unit per cycle until it reaches 
its maximum capacity. Examination of the KnS 
Agent Attributes Over Time window shows that 
an average number of KnS agents sharing dur-
ing each cycle is approximately 50, with a steady 
increase of knowledge acquired. By changing the 
“alpha” parameter to zero (0), for example, the 
user can examine what the impact of the KC event 
not reoccurring has on KnS behavior. Here, the 
results of a 10-cycle run show that the number of 
KnS agents sharing began to drop until no shar-

Figure 7. Example run – recurring rate for KC events = 1

Model run with default
recurring rate for KC Events

White indicates
Agents that Shared

KC Events
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ing occurred. The resulting KnS-scape window 
shows that there are no KC events. 

Sensitivity analysis may be performed on 
e-KnSMOD by executing the model of several 
varying conditions in order to determine if small 
changes to the parameters resulted in unexpected 
results. Analysis may be performed on the pa-
rameters that are used in either the KnS rule or 
the environment rules. A summary of the find-
ings are:

1. Number of agents: the model was tested 
with the number of agents ranging from 
100 to 500 with varying conditions. In most 
cases, the percent of agents sharing increases 
slightly (< 1.5%) as one increases the number 
of agents in increments of 50. The number 
of agents was more sensitive in the range of 
100-300 than in the range of 200-500.

2. Behavior influence: the model was tested 
by setting this parameter to 0 and 1. In all 
the tests conducted the percent of agents 
sharing decreased in the range of 1.7 to 4.0 
percent when the parameter was changed 
from 0 to 1.

3. Max vision: The maximum vision was tested 
with the values 7, 14 and 28. In most cases, 
as the vision increased (7 to 14 to 28) the 
resulting knowledge sharing increased ~ 1 
%. However, the percent was higher when 
the knowledge creation events with high 
value (part of the KnS_scape) were further 
apart. 

4. KnS_scape:– the percent of agents sharing 
is impacted most by this parameter. The 
KnS agents acquire knowledge from the 
KnS_scape and if the agent does not have 
knowledge, it does not share.

5. KnS_environment: the percent of agents 
sharing is impacted greatly by this param-
eter. A difference of one state (i.e., barrier 
to neutral or neutral to enable) can change 
the percent of agent sharing from 5 % to 14 
%. 

Much more detailed discussions of the con-
struction of this simulation model are presented 
in Small (2006). 

As described in this article, the e-KnSMOD, is 
a simple multi-agent simulation based on simple 
environment and KnS rules. The environment 
is represented by three 2-dimentional (50 by 50) 
lattices: one for the knowledge creation events, 
one for the organization affiliation, and one for 
the state of the KnS environment. Many complex 
relationships among the KWs and the KnS envi-
ronment are not included in the implementation 
of e-KnSMOD. The objective of the model is not 
to predict enterprise KnS behavior, but to be used 
with the other CAS-based tools to enhance the 
understanding of enterprise knowledge sharing. 

One major use of this KnS model is to improve 
enterprise knowledge sharing. The CAS-based 
enterprise KnS model can assist enterprise KM 
leadership, managers, practitioners, and others 
involved in KM implementation to characterize 
the current KnS environment, identify influences 
of KnS behavior, and better understand the impact 
of KnS interventions. This model can be applied 
to enterprises that are about to embark on KnS 
initiatives, as well as those that have a rich KnS 
portfolio. 

The CAS-based characterization instruments 
allow a practitioner to characterize enterprise KnS 
from the perspective of the KW and from that of 
KM Leadership. Both instruments characterize 
the frequency of KnS behaviors, the extent of 
influence of KnS influences and barriers, and the 
state of the KnS environment. The data gathered 
using these instruments provide the information 
needed to characterize and model an enterprise 
from a CAS perspective. 

The KW Profiling Questionnaire is a critical 
element here. The purpose of the KW Profiling 
Questionnaire is to determine, from an individual 
knowledge worker perspective, the answers to 
four questions:
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1. What are your attributes?
2. What is your KnS behavior?
3. What influences your KnS behavior?
4. What is the state of the KnS environ-

ment?

The answers to these questions allow a KM 
practitioner to investigate the extent of KnS 
influences on the heterogeneous knowledge 
worker populations. Addressing the attributes of 
the knowledge worker is a critical aspect of this 
CAS-based methodology. 

The focus of the KM Leadership Character-
ization Questionnaire is to determine, from the 
perspective of KM leadership and implementers, 
the answers to the following four questions:

• Part I: What is the understanding of the KM 
Leadership Team regarding the KnS needs 

(mission perspective) and KnS behavior 
within the organization? 

• Part II: What are the KnS influences and 
the extent of the influences within your 
enterprise?

• Part III: What is the state of the KnS en-
ablers/influences within your enterprise?

• Part IV: What is the KnS Strategy for Im-
provement?

Part I and Part IV of the KM leadership charac-
terization instrument relates to the KnS improve-
ment strategy. Part I addresses the importance of 
KnS to support mission needs, and whether KnS 
is occurring at the right level (individual, group, 
enterprise) and frequency. Part IV addresses the 
KnS strategy, which includes areas of improve-
ment and the priority for achievement. The re-
lationships of these questions to the CAS-based 
KnS framework are depicted in Figure 8.

Figure 8. KM leadership characterization and the CAS-based KnS framework
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The CAS-based KnS improvement methodol-
ogy can be used by either an enterprise about to 
embark on KnS improvement activities for the 
first time (Initial Stage) or an enterprise that has a 
KnS strategy and robust KnS portfolio (Learning 
Stage). The tools described here can be used to 
identify and prioritize KnS improvement courses 
of action. The CAS-based methodology consists 
of five primary steps: 

1. Step 1—Determine KnS needs in con-
text of mission effectiveness: During this 
step, the KM practitioner determines the 
importance of KnS to the organization and 
assesses whether KnS is occurring at the 
appropriate frequency to support mission 
needs. Part I of the KM Leadership Char-
acterization Questionnaire is used to gather 
this information.

2. Step 2—Characterize current state of 
KnS: During this step, the KW profiling 
instrument is used to characterize KnS in the 
organization from a CAS perspective. The 
frequency of KnS behavior, KnS influences, 
and the state of the KnS environment are 
characterized from the individual knowl-
edge worker perspective.

3. Step 3—Establish KnS target state: 
During this step, Part III of the KM Lead-
ership Characterization Questionnaire is 
used to capture the target state of the KnS 
environment, identify factors in the KnS 
environment that need improvement, and to 
establish priority of their implementation.

4. Step 4—Perform CAS-based analysis: 
During this step, population analysis is per-
formed based on KW attributes of interest to 
the organization. A gap analysis is performed 
on areas targeted for improvement against 
the extent of influence of the KnS factors 
identified by the KWs. 

5. Step 5—Develop KnS improvement 
strategy: During this step, the results of 
the CAS-based analysis are used to develop 

or align the KnS strategy. The current state 
of the KnS environment (KW perspective), 
the target state of KnS environment (KM 
leadership), and the extent of KnS influ-
ence (KW perspective) are used to identify 
areas of improvement and their priority. 
The CAS-based simulation model can be 
used to model the planned improvements 
to gain insight into the possible impacts on 
KnS behavior.

The steps of the CAS-based KnS methodol-
ogy should be integrated into the organizational 
improvement framework. We describe the CAS-
based KnS improvement methodology in the 
context of the IDEALSM (SEI, 1996) model, an 
improvement process originally designed for 
software process improvement. The IDEALSM 
model consists of five phases: 

1. Initiating: This phase lays the groundwork 
for a successful KnS improvement effort. 
It includes setting the context and sponsor-
ship, and establishing the improvement 
infrastructure (organizations). Step 1 is 
conducted during this phase.

2. Diagnosing: Assessing the current state of 
KnS in the enterprise and determining where 
the organization is relative to the target state. 
Step 2, 3, and 4 are conducted during this 
phase.

3. Establishing: Developing strategies and 
plans for achieving the KnS target state. 
Step 5 is conducted during this phase.

4. Acting: Executing the plan to improve 
KnS.

5. Learning: Learning from the KnS experi-
ence and feedback from mission stakehold-
ers, KM leadership, and knowledge work-
ers.

As shown in Figure 9, Step 1 occurs during 
the Initiating phase. Step 2, 3, and 4 occur during 
the Diagnosing phase, and Step 5 concurs during 
the Establishing phase. 
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sUmmAr y

A CAS-based enterprise KnS model is described 
in this article. The model was evaluated for 
validity and effectiveness in two case studies. 
The premise of our research was that modeling 
enterprise knowledge sharing from a complex 
adaptive systems (CAS) perspective can provide 
KM leadership and practitioners with an en-
hanced understanding of KnS behavior within 
their organization. This research found that the 
CAS-based enterprise KnS model and methodol-
ogy provides KM leadership with an enhanced 
understanding of KnS behavior and the KnS 
influences. In the two case studies conducted in 
operational environments, members of the KM 
leadership teams indicated that they had gained 
a better understanding because of the CAS-based 

modeling approach. Enhanced understanding of 
the following was indicated: KnS behavior in their 
organization; KnS influences in their organiza-
tion; and the extent of the KnS influences within 
their organization. KM leadership also indicated 
that because of the CAS-based modeling, they 
would either change the target KnS state of the 
KnS environment or the priority for achieving 
that state. 

The CAS-based enterprise KnS model de-
veloped as part of this research was found to be 
valid. The CAS-based enterprise KnS model was 
exercised in two case studies. The results of the 
case studies (Small, 2006) provided support for 
the validity of the assumptions on which the CAS-
based enterprise KnS model was developed. The 
claims associated with the validity of the CAS-
based enterprise KnS model are as follows:

Figure 9. CAS-based methodology: An IDEALSM perspective
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1. Claim 1 (C1): The KnS behavior of other 
KWs is a significant influence on KnS be-
havior.

2. Claim 2 (C2): The KnS environment factors 
are a significant influence on KnS behav-
ior. 

3. Claim 3 (C3): The attributes of the KW are 
related to the frequency of KnS behavior 
(how often a KW engages in a KnS behav-
ior).

4. Claim 4 (C4): Enterprise KnS behavior can 
be characterized using a multi-agent CAS 
model, with a few basic rules that drive agent 
behavior.
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Abstr Act

The Telecommunications Act of 1996 opened competition in the telecommunications market in the U.S. 
and forced the incumbent telecommunications companies to open both their physical and logical infra-
structure for competitive local exchange carriers (CLECs). In this case study we focus on the problems 
that face a CLEC with regard to designing an information system and getting a back office system, called 
an operations support systems (OSS), operational in a highly competitive, complex, fast-paced market in 
a compressed time frame when a change in a critical telecommunications network component, namely 
the central office switch, is made after 75% of the system implementation was completed. This case 
deals with the factors that led to this change in central office switches, its impact on the IT department, 
its impact on the company, and the alternatives considered by the IT department as possible solutions 
to the many problems created by this change.
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Org ANIzAt IONAl  bAc Kgr OUND

Starting in the 1970s, there have been many 
deregulation efforts in many sectors of the U.S. 
economy as well as internationally. The basic 
objectives have been to increase competition, im-
prove service, and lower prices (Perez, 1994).

In the telecommunications sector, an abun-
dance of new firms have emerged since the 
Telecommunications Act of 1996, both to provide 
new services such as data networks and wireless, 
but also to compete with established wire line 
telephone services. While deregulation opened 
the telecommunications sector for competition 
in these areas, many of the new services were 
made possible by the advent of new technologies: 
wireless services, broadband on a twisted wire 
pair (DSL), optical fiber, digital switchboards, the 
Internet and the Web standards. In many cases, 
the new entrants (CLECS) were the first to apply 
these newer technologies.

In the telecommunications sector, the Telecom-
munications Act of 1996 opened up competition for 
local voice and data services. The incumbents in 
the U.S., the Regional Bell Operating Companies 
(RBOC) called Incumbent Local Exchange Car-
riers (ILECs), were forced to lease infrastructure 
to the new entrants, namely, Competitive Local 
Exchange Carriers (CLECs). Many CLECs man-
aged to get their business and associated networks 
installed and running in a remarkably short pe-
riod of time. However, as Martin F. McDermott 
discusses in his book CLEC (McDermott, 2002), 
problems occurred primarily in other areas. One 
area that caused major problems was operations 
support systems (OSS) and its associated provi-
sioning and billing related functions.

Thus, by 1999, there were political rulings, 
court rulings, and FCC orders that laid a founda-
tion for competition in the local exchange (CLEC) 
telecommunications sector in the U.S. This was 
a go-ahead signal for many new companies. By 
2000, there were more than 700 CLECs. Some of 
these were sales only companies (Total Resale) 

and owned no infrastructure but used the ILEC 
infrastructure to sell telecommunications services 
using different market plans and lower prices since 
the ILECS had to sell services to the CLECS at 
a discounted (wholesale) price. Other CLECs 
were facility based and developed a network and 
switching infrastructure; in many cases using 
new types of equipment and technologies. For 
example, they used DSL (digital subscriber line) 
to provide both data and phone services on the 
standard local loop (2-wire pair).

Broadstreet Communications, Inc., an entrant 
into the facilities based CLEC arena in February, 
2000, was formed by eight individuals who had 
experience working for ILECS, CLECS, cable 
companies, or teaching and consulting for the 
telecommunications industry. The founders de-
termined that there was a reasonable market for 
combined voice and data services for small and 
medium sized businesses over broadband facilities 
using DSL technology and formulated a business 
plan based on this technology as a foundation for 
the company. Small and medium sized businesses 
were defined as having between 1 and 100 em-
ployees. Based on the business plan, the founders 
were able to acquire 62 million dollars in venture 
capital from 3 different venture capitalist compa-
nies. In addition, Lucent Technologies provided 
$120 million dollars in financing for a total of $182 
million dollars of available capital. The company 
was headquartered in an industrial park about 30 
miles southeast of Pittsburgh, Pennsylvania and 
established its service area as the mid-Atlantic 
states of Pennsylvania, Maryland, and Virginia, 
as well as Washington, DC.

A major part of the business plan was the 
utilization of information technology to contain 
costs and provide a high level of service to internal 
users as well as customers. This was the ultimate 
goal of the information system design but with 
the need to remain within the boundaries of the 
business plan. The difficulties of building an infor-
mation system that would integrate all aspects of 
the highly complex telecommunications industry 
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are well known but the task becomes even more 
difficult when, after 9 months of system develop-
ment on a 12 month completion schedule, a major 
change is made in the most critical component 
of the telecommunications network, namely the 
central office switch. The impact of this change in 
network components is the focus of this case study 
and includes the technological, organizational, 
managerial, industry, and economic issues that 
all interact in making system design decisions 
when a major change occurs in the environment 
that impacts many of the originally envisioned 
system requirements. This includes issues related 
to hardware, system software, application soft-
ware, networking, scalability, reliability, buy vs. 
make decisions, requirements engineering, Flow 
through Provisioning, interfaces with the public 
telephone network (PSTN), reciprocal relation-
ships with other telephone companies, and the 
difficulties associated with adopting new packet 
switched technologies for voice. 

products/services provided

Broadstreet Communications, Inc. was a tele-
communications company offering voice and 
data services to small and medium sized busi-
nesses employing packet switched, broadband, 
digital subscriber line (DSL) technologies. This 
technology offered significant cost and service 
advantages over the traditional analog loops and 
leased lines traditionally used to provide voice 
and data services to a customer’s premise. 

BroadStreet provided an integrated suite of 
business communications services including 
high-speed data, local and long distance voice, 
voice messaging, e-mail, Internet, as well as Web 
and application hosting. Through the develop-
ment of a next generation network, BroadStreet 
was among the first service providers to deliver 
voice and data solutions over an Internet Protocol 
(IP) network, and leverage digital subscriber line 
(DSL) technologies for last mile connectivity to 
customers. Local and long distance voice services 

included all the services provided by a commer-
cial central office switch such as caller ID, call 
forwarding, conference calling, voice messaging, 
E911, 800 numbers, and so forth. Data services 
included Local Area Network (LAN) services, 
Internet access, e-mail, Web site hosting, and 
application hosting.

management structure

Broadstreet Communications had a fairly flat but 
hierarchical organizational structure as shown 
in Figure 1.

The board of directors was composed of rep-
resentatives from the Venture Capitalist groups 
(3) and 2 members of Broadstreet Communica-
tions, namely, the CEO and president, plus one 
outside members agreed upon by those members. 
The CEO was also the Chairman of the Board 
of Directors. The two anomalies in the structure 
were that the CIO and the VP of Sales had junior 
VPs for information systems and regional sales 
offices based on the demands of the individuals 
who fulfilled those roles.

f inancial status

At startup, Broadstreet Communications had 
$62 million dollars of venture capital from three 
different venture capital firms and $120 million 
dollars of financing from Lucent Technologies. 
The original business plan called for Broadstreet 
to begin delivering services and realizing revenue 
after one year of development. But, it took Broad-
street approximately 18 months to become fully 
operational and during that time it operated on 
the venture capital and finance funding provided 
with no revenue from products or services. After 
18 months of developing an infrastructure of 
personnel, sales offices, networks, and informa-
tion systems; Broadstreet began to offer products 
and services to small and medium sized business 
customers. This began in the Pittsburgh, Penn-
sylvania area and then expanded to Baltimore, 
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Maryland; Washington, DC; Richmond, Virginia; 
and Norfolk, Virginia. Within 7 months of of-
fering services to customers, Broadstreet had 
approximately 1,400 customers with revenues of 
slightly over $1 million per month. Broadstreet 
was growing at approximately 20% per month. 
Based on covenants agreed to between Lucent 
Technologies and Broadstreet, as well as operat-
ing costs, the company needed to have revenues 
of approximately $2 million per month to cover 
costs. It was quite clear that had Broadstreet 
started offering services and realizing revenue 
4 to 6 months earlier, the finance covenants and 
operating costs could have been met. Had the 
Back-office OSS system been operational 4 to 6 
months earlier, Broadstreet would have survived 
the economic downturn that began in 2000, but 
the delay caused by the introduction of a new 
central office switch did not make this possible. 
It was late in 2001 when the “dot com” bust and 
the telecom sector’s severe downturn caused 
Lucent Technologies to terminate the financing 
agreement based on the covenants, and one of 
the venture capitalist that suffered large losses 
in the “dot com” bust also decided to terminate 

their investment. This made operating impossible 
due the lack of resources and Broadstreet made a 
decision to close the business after approximately 
2 ½ years. At that point in time Broadstreet had 
over 180 employees as well as a number of sub-
contractors who were dependent upon BroadStreet 
for their livelihood. 

strategic planning

In early 1999, the VP of operations for Adelphia 
Business Solutions decided that the Telecom Act 
of 1996, the advent of DSL technologies, and the 
telecommunications needs of small and medium 
sized businesses made the telecommunications 
market an attractive investment with large revenue 
opportunities (New Paradigm Resources Group, 
Inc., 2002). He contacted individuals who had 
special expertise in the areas of telecommunica-
tions technologies and networking, sales, market-
ing, finance and accounting, human resources, 
and information systems and technologies (IT). 
He asked the IT expert to gather data related to 
potential customers in major cities along the east 
coast of the U.S. as well as data on ILECS and 

Figure 1.
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other CLECs serving the same region. This data 
was used to determine the potential revenue for 
offering telecommunications services. At a meet-
ing convened by this individual, all of the recruited 
individuals expressed an interest in leaving their 
current positions and forming a startup company 
to offer voice and data services over DSL to small 
and medium sized businesses

Each individual in this group was assigned 
the task of documenting a plan for getting their 
area of responsibility operational. This included 
the activities that needed to be accomplished, 
the schedule for completing the activities, the 
resources required to become operational, the 
cost of operating, and policies and procedures 
that would be followed in their area of responsi-
bility. The marketing individual was tasked with 
defining the products and services, market service 
areas, the expected number of customers, and the 
estimated revenue. The individual in charge of 
sales was tasked with determining where sales 
offices would be located, the staffing required 
for each office, the sales methods to be used, and 
the policies and procedures from the time a sales 
order was acquired, to provisioning the service, 
to billing, and finally to customer follow-up. The 
telecommunications technology expert was tasked 
with determining what technologies would be 
used to offer the DSL service and interface with 
the Public Switched Telephone Network, how 
these technologies would be networked together, 
how the network would be monitored and con-
trolled, how the products and services would be 
provisioned after a sale, and how repairs would 
be made when an outage occurred. The Human 
Resources expert was charged with determining 
the policies and procedures for managing the 
personnel issues related to hiring, termination, 
benefits, payroll, expense reimbursement, and 
work place safety and health issues. The finance 
and accounting expert was tasked with exploring 
sources of revenue including venture capitalists, 
bank loans, and other financing options, as well 
as establishing an accounting system with appro-

priate policies and procedures. The information 
systems expert was tasked with developing a plan 
for what information technologies were required 
to support and integrate all the other plans. This, 
of course, meant that the IT plan could not be 
fully formulated until all the other plans had been 
developed and required working closely with all 
the other groups to assess needs and offer advice 
as to what technologies could be used to support 
their areas. While others were getting started on 
their plans, the IT expert began to examine what 
operations support systems other CLECs and 
ILECS had either developed or acquired from 
software vendors. A major effort was to evaluate 
how competitors were offering converged local 
voice, long distance voice, data, and Internet 
services (Emre, 2001).

One of the strategic decisions made by the IT 
expert was to minimize the number of hardware, 
software, and network vendors involved and at-
tempt to make sure that the interfaces between 
information system components were at the da-
tabase level and minimize application program 
interfaces (APIs) at the program module level. This 
would provide flexibility in acquiring the best of 
breed or developing applications in-house, since 
the data needed by an application was available 
at the database level. Another strategic decision 
was to only use technologies that adhered to stan-
dards such as SQL compliant databases, TCP/IP 
protocols, telecommunications industry standard 
formats, and so forth. Outsourcing was also con-
sidered and rejected as an approach to getting the 
OSS functional, (Bhandari & Mania, 2005).

The decision to buy or build applications was 
decided by several factors:

1. The amount of time available to build an 
application that was known and controlled 
vs. the amount of time to install, configure, 
and learn a purchased application.

2. The level of knowledge required to build an 
application such as billing that was reliable 
and stable vs. the amount of time to install, 
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configure, and learn how to control a pur-
chased application.

3. The resources required to build, operate, and 
maintain an application vs. the resources 
required to purchase, install, configure, 
operate, and maintain a purchased applica-
tion.

4. Whether the functional capabilities as deter-
mined by the organization could be fulfilled 
by a purchased application or whether the 
application needed to be built with desired 
customized features.

Organizational c ulture

The organization had a culture where micro-
management was typically not done and where 
individuals were valued for their capabilities 
and the results produced. Of course, there were 
exceptions. The CEO was a charismatic person 
who liked people but also valued hard work and 
honesty. He was a good motivational leader and 
knew all aspects of the telecommunications busi-
ness better than anyone else in the organization. 
His charisma was demonstrated by getting per-
sonnel who were well established in their careers 
with established companies to take a career risk 
by resigning their position and joining a startup 
company. He also had the ability to boost employee 
morale when situations became difficult by giv-
ing highly motivational speeches and offering 
sound advice and additional resources where 
needed. The turnover in personnel was nearly 
zero. The CEO had many years of experience in 
the telecommunications business and had started 
two other telecommunications companies before 
joining Adelphia Cable’s Business Solutions di-
vision after one of the companies he started was 
purchased by Adelphia Cable. Broadstreet had an 
executive committee that met on a weekly basis 
and made recommendations regarding resource 
allocations, policies and procedures, as well as 
business strategies.

The organization was driven by the sales and 
marketing people who were longtime friends 
of the CEO. This caused many IT decisions to 
be based on look and feel and resulted, in some 
cases, of selecting form over functionality. For 
example, the president spent over $400,000 on 
furniture and decorating the headquarters office 
so that customers would be impressed when they 
visited the company. Of course, this almost never 
happens with telephone companies. Another 
“form over functionality” decision that cost the IT 
department time and money was the president’s 
decision to have the format of the customer bill 
changed so that it was more aesthetically pleasing 
since he viewed this as an important medium of 
communication from the company to the cus-
tomer. Since the billing system was a purchased 
system, the vendor had to be contracted to make 
the changes. This took 60 days and $200,000. 
One other example of “form over functionality” 
was that the VP for marketing was determined 
to present the DSL technology model in sales 
presentations, service/product offerings, cost-
ing, and billing so as to impress the customers 
with this new broadband technology utilizing 
the standard telephone line. Nearly all the billing 
systems on the market had an underlying model 
of one line, one device (telephone, fax, PC) based 
on the old technology, and to make any of the bill-
ing systems accommodate the one line, multiple 
devices model of the DSL technology required 
either having the vendors modify their systems 
or finding work arounds in their models. This 
caused several months delay and nearly a million 
dollars in professional service charges from the 
billing system vendor. 

Overall, the organizational environment was, 
on one hand, relaxed, but on the other hand, fast 
paced and highly stressful for task-oriented people 
like engineers and software developers. For ex-
ample, it took over six months for marketing and 
sales to get the products and services defined and 
prices established which made order entry, flow 
through provisioning, and billing applications dif-
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ficult to get underway by IT in a timely manner. 
Except for a few individuals, people cooperated 
with one another and strived to make the com-
pany a success. An example of the relaxed yet 
stressful nature of the company is that the entire 
headquarters staff frequently played softball on 
Friday afternoons but worked seven days a week, 
12-16 hours a day. All employees were granted 
stock in the company and therefore had a vested 
interest in making the company successful.

Not all technology related decisions were made 
based on good technical criteria. For example, 
the central office switching technology initially 
selected by the Chief Technology Officer (CTO) 
was a new product from Lucent Technologies 
called a PathStar. This switch cost approximately 
50% of the older, but proven, 5ESS switch used by 
other telephone companies. After nine months of 
struggling to get the PathStar switch to function 
correctly and reliably, Lucent decided to remove it 
as a central office replacement switch for the 5ESS 
due to lack of functionality, scalability, and reli-
ability. After nine months, Broadstreet replaced 
the Pathstar switch with the 5ESS switch. The 
industry standard 5ESS switches were installed 
and functioning in approximately two months. 
This left Broadstreet’s IT/IS department in the 
difficult position of having to completely reengi-
neer, reconfigure, redesign, and rewrite software 
used to perform functions such as capturing call 
detail records for billing, controlling flow-through 
provisioning, performing network monitoring and 
control, as well as making changes to Order Entry, 
Sales Force Automation, inventory management, 
and other smaller applications.

economic c limate

The economic climate going into 1999 appeared 
to be extremely good since the technology sector 
stocks were continuing to increase dramatically, 
and new technology based products and services 
in the e-commerce area were being created on an 
almost daily basis. Also, telecommunications was 

a critical component of nearly all the new technol-
ogy products and services and was growing in 
demand. Thus, in 1999, it was relatively easy to 
get the venture capital and financing necessary to 
start a company, especially with the experience 
and charisma of the CEO and highly experienced 
management team. By the time all the financing 
agreements had been signed in early 2000, the 
“dot com” crisis was starting to become a reality 
and the telecommunications industry was a prime 
victim of the overvalued companies and stocks. 
By mid-2001, CLECS were going bankrupt at 
an alarming rate, but Broadstreet was gaining 
momentum in terms of acquiring customers and 
increasing revenue. 

By mid-2001, the company had grown to more 
than 160 employees in six markets and Broad-
street had become more proficient in its internal 
processes and dealing with its external partners 
and customers. Things were looking very positive 
for the company, but Lucent Technologies stock 
was decreasing in value at an alarming rate, and 
one of the venture capitalist who had invested in 
several of the overvalued “dot com” companies 
had taken large losses and was under pressure 
to get out of the telecommunications sector. Al-
most simultaneously, Lucent Technologies and 
this venture capitalist announced that they were 
terminating their agreements. The other venture 
capitalists could not provide additional funding 
and refused several others who wanted to invest 
because these potential investors wanted too large 
a share of the company. 

After nine months of design, development, and 
testing of the telecommunications network, OSS 
software, and other software systems, a decision 
was made to change the central office switch be-
cause the one initially selected could not be made 
to function adequately and lacked many features 
needed by potential customers. This became a 
major factor in the survival of the company. The 
change in central office switches caused a nine 
month delay as network and software system 
personnel reworked all systems to accommodate 
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the new central switch with its added capabili-
ties and features. This delay consumed financial 
resources without the benefit of planned income 
and forced Broadstreet to close its doors in late 
2001 because it could not meet the finance cov-
enant agreements with Lucent Technologies and 
the declining confidence the investors had in the 
telecommunications industry.

setting the stage

While the U.S. Federal Communications Com-
mission (FCC) orders based on the Telecommu-
nications Act of 1996 seemed reasonable enough 
from a CLEC’s point of view, the implementation 
of these orders was not simple and straight-
forward. Telecommunications is an extremely 
complex business. On the plain old telephone 
network, customers expect to be able to pick up 
any phone, at any time, and call anybody, within 
the country or internationally, independent of 
which phone company they or the recipient uses. 
While the technical issues of this connection are 
most often handled by the central office switches 
and network routers of the incumbent telephone 
companies, the OSS system of the CLEC must 
at least handle the provisioning, 911 access, call 
detail record processing, network monitoring, 
controls, alarms, and repairs as well as billing. 
This is quite a complex matter as many different 
companies and an abundance of procedures, data 
exchanges, standards, service level agreements, 
and price policies are involved. 

Billing is a critical and extremely complex part 
of the functionality that OSS systems must provide 
and CLECs must also have functionality in place 
for provisioning new customers (often customers 
that earlier were connected to an ILEC), or for 
de-provisioning, when they lose a customer to 
a competitor as well as monitoring and control-
ling telecommunications network components, 
switches, routers, circuits, and so forth. While 
deregulation has opened up competition, there are 
other regulations in place that must be followed. 

For example, all telephone provider companies 
must provide 911 (emergency) services. This 
includes the ability to tell the emergency facility 
where the caller is located. Other services, such 
as “caller ID” and “800 numbers” also involve the 
ability to access and update national databases. 
This would be an easy task if all the standards 
were in place and followed, but the standards are 
compromised by the incumbents and the CLEC 
must accommodate many different formats and 
processes.

To perform all these services, a CLEC needs 
reliable back office systems. In principle, these 
can be developed in-house, or be leased or bought 
from vendors. In practice, only the latter two 
alternatives are feasible if a CLEC wants to be 
operational in a very short period of time. One of 
the keys to the success of a telecommunications 
company that offers a range of narrow and broad-
band voice and data services is how effectively 
and efficiently the back office operations support 
system functions. This system has been defined 
as the set of hardware, software, procedures, 
policies, and personnel that support the following 
main activities:

• Network Design and Inventory
• Network Monitoring and Control
• Provisioning and Activation of Services
• Service Assurance 
• Interconnection Management
• Customer Care & Billing 
• Work and Workforce Management 

One of the more obvious characteristics that 
stand out from the list presented above is the 
widely diverse but highly interrelated nature of 
these activities. But there are many details asso-
ciated with of each of these functions and their 
relationships. Understanding the technology of 
telecommunications is one thing, understand-
ing the business of telecommunications is quite 
another. Appendix A illustrates the technology 
architecture for DSL technology and Appendix B 
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illustrates the business of telecommunications.
The “natural monopoly” of telecommunica-

tions, that is, the idea that there are advantages to 
having only one company, has been challenged 
(Perez, 1994), and the business complexity of 
having many companies “sharing” parts of a 
common infrastructure has perhaps not been 
fully understood. 

New entrants into the telecommunications 
market see the potential for using new technologies 
to take customers from the incumbents and make 
huge profits. The number of CLECs that have failed 
show that most of those who are involved with 
these new companies do not understand the details 
of the business and consistently underestimate the 
cost, time, skill, and knowledge that it takes to offer 
and maintain a wide array of telecommunications 
services with an adequate Quality of Service and 
fulfill Service Level Agreements. 

cA se Descr Ipt ION

In order to design, implement and operate an 
OSS, it is necessary to understand not only the 
technology of telecommunications and the tech-
nology of information systems, but the business 
of telecommunications as well. This includes 
understanding the requirements of every tech-
nology, function, service, and product involved 
and incorporating these requirements into every 
design, development, testing, and documenta-
tion decision. One of the critical components 
in a telecommunications network is the central 
office switch because it dictates the services 
and associated features that can be offered, how 
provisioning is done, how network monitoring 
and control is performed, the interconnection 
with the PSTN, and what data is collected about 
each call for rating and billing purposes. When a 
decision was made to change the type of central 
office switch after 75% of the OSS has been 
developed, tested, and documented, it caused a 
major disruption to the IT implementation plan. 

Broadstreet Communications experienced such 
an event 9 months into a 12 month IT implemen-
tation schedule which caused IT to develop a 
new plan to evaluate what information system 
and associated OSS components were impacted 
and what measures were necessary to change its 
acquired and in-house developed software to be 
compatible with the new central office switch 
and the new services and features provided by the 
new switch that sales and marketing now wanted 
to offer potential customers. The issue facing IT 
was how to recover from such a decision and still 
try to meet budgetary and schedule constraints 
imposed by management.

t echnology c oncerns

In attempting to recover from a change in a critical 
component in the telecommunications network 
that not only provides services to customers and 
interfaces with trading partners (ILECS) but 
also captures critical data for billing, network 
monitoring, network control, and provisioning, 
a complete halt in current system development 
occurred. All components in the OSS and related 
systems had to be evaluated to determine what, 
if any, impact the new switch would have. But, of 
course, this change in central office switches also 
caused marketing, sales, engineering, help desk, 
and so forth to all reexamine how their functions 
would be impacted. The following describes some 
of the areas of concern related to the change in 
central office switches.

When a CLEC acquires a customer from an 
incumbent (ILEC), an exchange of information 
between the incumbent’s OSS and the competitor’s 
OSS must take place to order facilities. The 
ordering process (Local Service Request [LSR] 
and Access Service Request [ASR]) requires 
knowledge of how the telephone business oper-
ates, the business rules used by the incumbent, 
and the special language used by the ILEC and the 
industry as a whole (Garifo, 2001). For instance, 
when ordering a local loop, you must know the 
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CLLI (Common Language Location Identifier) 
code of the central office to which the customer 
will be connected (Telcordia Technologies, Inc., 
2000). A new switch introduces new terminol-
ogy as well as new port and jack labels which 
are critical for the ILEC to connect a local loop 
to the CLECs switch.

The ordering of Unbundled Network Elements 
(UNE’s), their installation by the incumbent, 
the installation of equipment at the customer’s 
premise, disconnecting the current incumbent’s 
service, and the testing and activation of the new 
service must be scheduled and monitored care-
fully so as not to leave a customer without any 
service. For example, a telephone service must 
provide 911 capabilities. This requires a trunk 
from a telephone company’s local central office 
to a 911 center (called a PSAP—Public Safety 
Answering Point) and this, in turn, requires that 
the telephone company maintain a database of ad-
dresses where telephone lines are terminated along 
with the telephone number associated with each 
line. Since telephone numbers can be “ported” 
(i.e., customers can take their telephone numbers 
with them when they move within a region), there 
is a national database that must be updated with 
this porting information. If a customer wants an 
800 number (dial free), this also requires interac-
tions with other vendors and updating a national 
database. Likewise, if caller ID is desired by the 
customer, this requires yet another national da-
tabase be updated as well. A new switch changes 
the flow-through provisioning components of an 
OSS to accommodate these features.

If a calling card service is to be offered to 
customers, then an agreement with the Central-
ized Message Distribution Service (CMDS) must 
be established and Call Detail Records (CDR) or 
billing records must be exchanged on a timely 
basis. Since most customers want a long distance 
service, interconnection arrangements must be 
made with the long distance carriers and if con-
vergent billing is offered, the ability to acquire and 
exchange CDRs with the inter-exchange carriers 

(IXC or long distance—LD) is a must. Likewise, 
the equal access regulation requires the exchange 
of CARE information (Customer Account Record 
Exchange) to notify the LD carriers when they are 
losing or gaining a customer. This provisioning of 
services is one of the most complex components 
for an OSS to accommodate (Jethi, 2005) and a 
new switch can change the procedures and data 
formats necessary for this provisioning.

Although there are data exchange standards 
for the format of these records, every vendor has 
its own interpretation or use of various fields 
within the record which causes back office sys-
tems to have many translation software packages 
for transforming call detail and billing records 
into a format that can be processed by their own 
OSS. A new switch can have a different format 
and data element interpretation that have to be 
accommodated.

When a service is sold to a customer, the 
network devices and associated logical attributes 
must be installed or allocated, interconnected, 
configured, activated, and tested. This is the 
service provisioning and activation process. 
Any specific attributes associated with these 
components must also be tracked, for example, 
data speed, and calling features. Tracking what 
has been allocated to a customer and being able 
to trace the path from the customer premise is 
critical to managing and maintaining the service. 
A new switch can differ considerably from the 
previous switch in terms of components, labels, 
functionality, and terminology.

One of the most complex aspects of an OSS 
is billing. It is complex because rating calls (de-
termining the class of call and associated billing 
rate) accurately can be a logical nightmare because 
a caller can theoretically call from anywhere in 
the world to anywhere in the world at anytime. 
The second is that the United States has divided 
its geographical area into LATAs (Local Access 
Transport Areas) over which a call is considered 
a long distance call. Unfortunately, LATAs cross 
state boundaries which make determining the 
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type of call more difficult. Then, there are the 
message unit charges for local calls that extend 
over certain distances (zones) from the caller’s 
central office. A call may come from a ship at 
sea, an airplane, a hotel, a prison, a pay phone, 
an educational institution, and so forth, all of 
which are rated differently. The billing system 
must not only determine what type of call was 
made but also what plan a customer has and how 
the charge must be computed, for example, was it 
a week day or weekend day, after 9:00 pm, over 
1,000 minutes of usage, and so forth? This data 
is derived from the Call Detail Records (CDRs) 
captured at the central office switch, and a new 
switch may differ significantly in terms of the 
data it captures about calls and the format of the 
data as well as the procedures needed to bring 
this data into a billing system.

In order to configure and activate services 
for a customer, local loops must be acquired and 
installed, devices such as switches, multiplexers, 
routers, and customer premise interface access 
devices must be configured by setting device 
parameters to meet the attributes of the services 
purchased; and databases must be updated for 
porting numbers, 800 numbers, caller ID, 911, and 
so forth. For example, a last mile DSL provider of 
voice and data may need to access and configure 
the following devices to activate the service for 
a customer: 

1. Interface Access Device (IAD) at the cus-
tomer premise

2. DSL Multiplexer at the Local Service Of-
fice

3. ATM Router at the Central Office
4. Internet Router at the Central Office
5. Switch at the Central Office
6. Internet server 
7. VPN server
8. Voice Mail server 

Entering any local telecommunications mar-
ket is not a simple thing to do, and a change in 

the central office switch may cause unforeseen 
problems (The Competitive Telecommunications 
Association, 2005). 

t echnology c omponents

Many of the OSS components run on systems 
with clustering capabilities, a database manage-
ment system, and application software written in 
a programming language such as C or C++. The 
system architecture is usually client server where 
the desktop client uses TCP/IP over an Ethernet 
network. The Server CPUs are networked for high 
availability and reliability with multiple network 
connections. The network disk storage is usually 
RAID 5 or higher to guarantee data integrity. The 
database is replicated to ensure a fault tolerant 
data environment. A hot backup or a cluster is 
used to guarantee continuous operation. A disas-
ter recovery plan and associated resources are in 
place. The internal network has redundant paths 
between remote offices and the OSS system loca-
tion as well as the disaster recovery location.

Much of the OSS software commercially 
available does not scale, is not reliable, and is not 
flexible which, in turn, can cause a new company 
to struggle with commercial OSS software. It is 
important to balance what services and functions 
the Back-office system will provide (Tombes, 
2003).

The basic system design for Broadstreet’s OSS 
is shown in the diagram in Figure 2. It is obvi-
ous that the OSS is comprised of many different 
DBMSs, software packages, hardware platforms, 
operating systems, and networking components. 
The introduction of a new switch has side effects 
on many of these components.

scalability and r eliability

To be successful, a telecommunications company 
needs to acquire customers and lots of them. The 
capital, circuit, and labor cost for a telecommu-
nications company is very high and therefore the 
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Figure 2. OSS software architecture
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need to utilize the available capacity to produce 
revenue is essential for survival. The OSS, like 
the customer service network, must be highly 
reliable. The OSS must be able to scale with 
the business and must be available at all times. 
The scaling can only be accomplished by using 
efficient application software, database manage-
ment systems, operating systems, and hardware 
as well as adequate network bandwidth for users 
of the OSS. 

management

The management of such a diverse set of technol-
ogy resources and the people who design, imple-
ment, operate and use them requires a formal set 
of policies and procedures such as strict change 
control and a team of talented individuals who 
are not only dedicated but loyal, motivated, and 
able to withstand high levels of stress. The dif-
ficult management issue related to personnel 
is that it is very rare to find all these traits in a 
single individual. The management approach at 
Broadstreet was to have a detailed model of the 
systems and processes needed to design, code, test, 
install, implement, and operate either purchased or 
developed software. The management challenge 
was to make sure everyone involved understood 
the technologies, the business model, the busi-

ness rules, the technology models, the policies, 
procedures, and to implement systems within time 
and budget constraints. The IT department was 
organized around major functionality components 
as shown in Figure 3.

Advisory c ommittee

The advisory committee was composed of repre-
sentatives from each of the major components of 
the organization such as sales, marketing, finance, 
provisioning, engineering, human resources, 
and so forth. This committee met once a week 
and was provided updates on progress, asked for 
advice on implementation and operational issues, 
and helped defined requirements for functional-
ity, interfaces, and interrelationships. There was 
an attempt to use sound software engineering 
principles based on those in publications such as 
Thayer (2005). 

The CIO was part of an executive management 
committee that met each week to discuss issues, 
schedules, plans, and resource allocation. The CIO 
expressed concern with many of the delays and 
mid-stream changes that marketing and sales ad-
vocated since it not only caused delays, consumed 
unplanned-for resources, and required reworking 
or acquiring new software, but it also caused 
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morale issues among the IT and engineering staff 
who seemed to never get anything completed. 
Typically, the CTO and engineering were aligned 
with the CIO in objecting to requested changes 
or lack of specificity in requirements for new 
features, functionality, or services. The question 
typically posed by these concerned individuals 
was: Will this change significantly to improve the 
service or the revenue stream? The answer was 
usually, “we don’t know for sure but it will make 
us look good.” For example, marketing wanted 
to significantly change the Web site with more 
graphics and animation so they could compete 
for an award for the most attractive Web site. 
The CIO objected because it would take person-
nel resources away from more critical software 
development areas such as billing, provisioning, 
sales force automation, and so forth. The project 
was approved anyway. This was a typical pattern 
at the management meetings. 

The fact that sales personnel did not have any 
customers to call on meant that they had plenty 
of time to think up interesting data analysis, data 
presentation, order entry, customer care, and 
product and service packaging schemes which 
impacted many parts of the back-office system. 
The software was under continual enhancement 
and revision, which made it difficult to complete 
software to meet the unmet functional require-
ments of the originally designed OSS and infor-
mation systems.

Eventually, the CIO was only invited to man-
agement meetings where there were technical 
issues that needed his expertise, and requests 
for changes, enhancements, and additional func-
tionality were sent to him via e-mail or paper 
documents. The CIO then implemented an on-line 
service request system that not only guided the 
requestor through a set of questions that detailed 
the requirements for the requested change or 
enhancement but also required schedule, cost, 
and benefit estimates. This quickly reduced the 
number of requests.

When it was announced, after nine months of 
system development, that the current PathStar cen-
tral office switch was being replaced by the 5ESS 
switch, everything came to a halt, and the CIO 
was invited to all the management meetings once 
again because the central office switch impacted 
nearly everything. The CIO and CTO presented a 
plan for accommodating the new switch into the 
physical network and the software environment. 
The impact on the physical network was much 
less than the impact on the software since the 
5ESS switch was not only a well known device 
but the network engineers were experienced in 
its installation, configuration, usage, and provi-
sioning. That was not the case for the software 
engineers who now had to reexamine nine months 
of software development and software configu-
rations for purchased packages. This also meant 
that the professional services personnel who had 
helped configure purchased software had to be 
called back.

t echnology r esources and 
c onstraints

The major constraints for overcoming the intro-
duction of a new switch were time, budget, and 
finding highly competent personnel and consul-
tants (professional service personnel) who had 
the interests of the organization’s success as a 
priority rather than their own personal benefit. 
Budgetary constraints placed limits on hiring 
more high priced personnel, equipment with 
capacity for the future, and software packages 
to perform every needed function. 

Every individual in the organization had either 
a laptop or desktop computer. All sales personnel 
had laptop computers and most management per-
sonnel had both a laptop and a desktop computer. 
Each of the six regional offices had two servers, 
namely, a primary and a backup, with a DS1 
channel back to the headquarters in Pittsburgh. 
Headquarters had two servers for the billing, 
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provisioning, and ILEC interface systems and 
two servers for network monitoring and diagnosis. 
There were also two systems running purchasing, 
accounting, human resources and other business 
functions, two systems running order entry, 
customer relations, marketing, helpdesk, inven-
tory control, GIS, Web Site, and interfaces to the 
provisioning, order management, billing, trading 
partners (for ordering lines, 800 numbers, etc.), 
and 911 centers and one e-mail server. The serv-
ers were all connected via an Ethernet network 
using Ethernet switches as well as routers for the 
regional offices. The Internet connection was a 
DS1 line connected via a router to the internal 
network and was available to every user. 

The OSS and other application software 
was a combination of purchased packages and 
in-house developed packages. There were four 
different database management systems involved 
with the purchased software. The constraints 
associated with purchased software are simply 
those of control over how they function and the 
interfaces they provide. Some software systems 
provide configuration model parameters but 
once they are established and used to initialize 
the system, they cannot be easily changed. In 
many cases, the configuration must be done by 
professional services personnel from the provider 
since they provide little or no documentation on 
how to configure the software.

Since more full-time personnel could not be 
hired, the IT department had to approach the new 
switch problem using existing personnel, profes-
sional service personnel from the providers of the 
purchased software, and some contract program-
mers. The problem with contract programmers 
is that they typically have a long learning curve 
concerning the application’s policies, procedures, 
and business rules. Professional service personnel 
also have some learning time about the particular 
configuration parameters used at an installation. 
Their services are also quite expensive and the 
budget for this new development was not exten-
sive.

Organizational c oncerns

The concerns that the organization had as the 
OSS was developed and put into operation were 
inadequate documentation, failure to follow 
standards, reliability, stability, configuration 
limitations, limited integration of components, 
and adequate functionality to provide flow-
through provisioning. Of course, the integrity 
of data and the security aspects of the OSS were 
major concerns as well. Hiring experienced IT 
personnel in adequate numbers who had a wide 
range of skills was a primary concern. The most 
personnel IT ever had during the two and a half 
years of Broadstreet’s existence was nine people 
serving over 180 personnel at six locations. This 
was due to budgetary constraints as well as the 
inability to find highly qualified, experienced, 
and motivated personnel. 

With the introduction of a new switch, it 
was necessary to evaluate its impact on all the 
Back-office (OSS) software already developed as 
well as the physical network and determine what 
changes were necessary. It also was necessary to 
determine the impact on software not yet com-
pletely developed. This caused major concerns 
among everyone including Broadstreet personnel, 
the venture capitalists, and the financier, Lucent 
Technologies. 

The major concerns revolved around resources 
and schedules. It was quite clear that the 12 months 
originally estimated in the business plan to start 
selling services to customers was never going to 
be met. The question was whether the resources 
that remained would be enough to allow Broad-
street to start realizing revenue, not only to meet 
its financial covenants, but to remain a viable 
company capable of meeting its operating cost 
obligations. It was estimated by the CTO and his 
network engineers that once the 5ESS switches 
were on-site it would take about 30-45 days to get 
them installed and configured and about 30-45 
days before the 5ESS switches could be delivered 
to Broadstreet.
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The software effort was estimated to take much 
longer than the switch installations since marketing 
and sales now had a much wider array of services 
than the PathStar switch offered, and they wanted 
to incorporate them into the products and services 
offered. Marketing and sales estimated it would 
take about 30 days to redesign their service and 
product packages. The CIO estimated it would take 
about 30-45 days to evaluate the impact the new 
switch had on existing purchased and developed 
software and another 10 days to evaluate the impact 
of the new switch on the redesign of software not 
yet developed. The CIO would then be in a posi-
tion to provide a time and resources estimate for 
changing the existing software and completing the 
development of the unfinished software. Asked to 
give a ballpark estimate of time, the CIO estimated 
it would take another four to six months to com-
plete the Back-office system if adequate resources 
were available.

c hallenges/problems f acing the 
Organization

The major challenge facing Broadstreet at the 
point when a new switch was introduced was 
the impact it had on operational functionality 
such as processing orders; provisioning custom-
ers; installing devices; configuring devices and 
software; testing devices and software; activating 
devices and software; collecting and processing 
call detail records; calculating and sending bills; 
monitoring and controlling the physical networks; 
answering help desk calls; paying personnel; 
paying taxes; paying for purchases; reconciling 
reciprocal billing with trading partners; distribut-
ing 911 address changes; acquiring 800 numbers; 
acquiring and managing telephone numbers; 
managing and distributing IP addresses; as well 
as acquiring, processing, and presenting sales 
and marketing data.

Another problem that became evident early in 
the development of the OSS was that the purchased 
software configured by the vendor’s professional 

service personnel did not always work correctly 
because the model that the software was built 
around was not based on DSL technology where 
1 line is used for multiple services, for example 
Voice and Data but was based on the typical 1 line 
1 service model. This, of course, caused a number 
of last minute changes to make it work correctly. 
This, in turn, affected many other software pack-
ages that either used the data or that provided data 
feeds to such a package. The vendor, of course, 
recommended that more professional service 
personnel needed to be brought on board that had 
special, niche expertise needed to configure the 
system. The concern was whether the underlying 
models for the OSS components were configured 
incorrectly and were producing incorrect data and 
interfaces to other system components.

In evaluating the OSS purchased software it 
was discovered that the product/system documen-
tation was poorly done, was incorrect in many 
instances, and outdated. Broadstreet had sent IT 
personnel to training classes on all the purchased 
software so that the IT personnel who attended 
the classes would be able to support, maintain, 
and change the configuration of the system. It 
was discovered that the training, for the most 
part, was superficial and introductory. In fact, 
the trainers, in some cases, were not technically 
trained but simply followed a lesson plan with 
canned examples that teach the students how to 
navigate menus and complete data fields for the 
simplest cases. The concern was that reliance on 
a vendor’s professional service personnel was not 
only expensive but unreliable.

Since the OSS must interface with many 
external systems for exchanging Call Detail Re-
cords, 911 data, 800 numbers, porting numbers, 
SS7 services, and so forth, it was important that 
standards were followed so that data exchanges 
occurred flawlessly. It became evident during the 
evaluation for the new switch that participants in 
the industry compromise the standards to meet 
their legacy systems or for other unexplained 
reasons. The concern was whether billing data, 
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customer data, 911 and other crucial data were 
being transferred correctly so as to avoid loss of 
service or liability issues.

The ability to account for every CDR in the 
billing process without losing potential revenue 
is critical. Billing is complex because all calls 
must be typed/classed and rated correctly and 
unfortunately there are hundreds of call types. 
The concern was whether or not call records for 
the new switch were formatted and data elements 
defined in the same way as the PathStar switch so 
that calls could be rated and billed correctly.

The new 5ESS switch had a much greater 
capacity than the PathStar switch. The OSS, like 
the customer service network, must be highly 
reliable. The OSS must be able to scale with the 
business and must be available at all times. The 
concern was whether or not the systems would 
scale with the capacity of the new switch.

The requirement for a Web site that allows 
marketing and sales to advertise products and 
services, provide customer care, take orders on-
line, track the status of orders, track the status 
of installation, and allows human resources to 
provide information to employees and prospec-
tive employees was also a major initiative for 
the company. Marketing wanted changes to the 
Web site almost every other day to incorporate 
a great new marketing idea, which consumed 
valuable resources that were needed for more 
problem and operationally oriented functions. 
The concern was that the IT resources consumed 
by Marketing and Sales reduced the IT resources 
available for other aspects of the OSS that were 
in need of changes. 

Hiring the right kind of IT personnel and 
enough of them was a major concern of the orga-
nization. Because of limited budget, there were not 
enough resources to hire another 5-10 personnel 
and because of the need to have personnel with 
multiple areas of expertise and with the appropri-
ate experience, work ethic and motivation, it was 
difficult to find personnel to complete the needed 
work on the OSS.

Of course, the overwhelming challenge was 
to recover from the change in the central office 
switches so that Broadstreet could begin acquiring 
customers, realizing revenue, and meeting its cov-
enants with its funding partners and financier.

possible It  Options

The options identified by the IT department when 
a decision was made to replace all the central of-
fice switches with a different switch after 75% of 
the system had been developed and implemented 
were:

1. Make a case to management for keeping the 
existing central switches for a period of time 
and only installing the new switches in new 
central offices, thus preserving the back-of-
fice systems that had already been developed 
and would permit acquiring customers, of-
fering services, and realizing income from 
the existing central offices while performing 
a redesign, reconfiguration, and rewrite of 
systems for the new switch which would 
not only be placed in new central offices 
but eventually replace the old switches

2. Evaluate the impact that the new switch 
would have on the existing back-office sys-
tem and develop a new plan for retrofitting 
the back-office systems already developed 
by either:
a. using only existing IT resources at 

Broadstreet
b. using existing IT resources plus profes-

sional services from vendors
c. using existing IT resources and vendor 

professional services personnel plus 
outsourcing work to a professional 
programming services company

d. outsource the entire back-office ap-
plication to an Application Service 
Provider (ASP) firm that supports DSL 
network technology and the new switch 
technology until the IT department 
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can redesign, reconfigure, rewrite, and 
implement a back-office system

e. partner with an ILEC or other CLEC 
who has a back-office system using the 
new switch (5ESS) (which nearly all 
of them have) while the IT department 
can redesign, reconfigure, rewrite, and 
implement a back-office system
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Key  t erms

Asynchronous Transfer Mode (ATM): A 
high-speed small packet based method of trans-
ferring digital data between two digital devices 
such as a DSLAM and a router.

Digital Subscriber Line Access Multiplexer 
(DSLAM): A device that receives data from many 
devices over many telephone lines and transmits 
them in a sequential manner over a single high-
speed communication line to another switching 
center for transfer the PSTN or Internet.

Generic Requirement-303 (GR303): A Tel-
cordia standard interface to a Class 5 telephone 
switch from a digital loop carrier such as DSL. 
This is the primary interface to the telecommu-
nications central office switch from the outside 
world. In order to connect directly to the PSTN, 
IP phones and IP telephony gateways must adhere 
to GR-303. 
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Interface Access Device (IAD): Connects the 
devices at the customer site to the telephone line 
by transforming the data when necessary to a form 
and format compatible with the DSLAM.

Local Serving Office (LSO): A switch-
ing center where local loops connect customer 
telephones, fax, PC, and so forth to the central 
office switch.

Network Operations Center (NOC): The 
place where all network components are monitored 
and troubleshooting of network malfunctions 
takes place.

PacketStar Access Concentrator (PSAX): 
Acts as a concentrator and router for digital data 
using an incoming ATM format.

Public Switched Telephone Network 
(PSTN): The Plain Old Telephone network that 
connects calls on a worldwide basis.

Simple Network Management Protocol 
(SNMP): The software standard used to detect 
network related errors and report them to the 
NOC. 

Springtide Router—A device used to route 
packets of data through an Internet Protocol 
network.
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Abstr Act

Emerging agent-based systems offer new means of effectively addressing complex decision processes 
and enabling solutions to business requirements associated with virtual organizations. Intelligent agents 
can provide more flexible intelligence/expertise and help the smooth integration of a variety of system 
types (i.e., Internet applications, customer relationship management, supplier network management, 
enterprise resources management, expert systems). This chapter presents an overview of expert systems 
as the most widely-used approach for domain Knowledge Management today as well as agent technology, 
and shows the latter as a superior systems development vehicle providing flexible intelligence/expertise 
and the integration of a variety of system types. To illustrate, a system developed first by using an expert 
system approach and then by an agent-based approach is used to identify the strengths and weaknesses 
of the agent-based approach. Last, the practical implications of a company adoption of agent-based 
technology for systems development are addressed. 

INtr ODUct ION

As we enter the 21st century, organizations are 
faced with extremely difficult challenges in a 
hyper-competitive world. As posited by Khalil 
and Wang (2002), to remain competitive they 

must simultaneously be efficient on a global 
scale, be responsive to local needs and wants, 
and continuously learn and adapt to changes in 
their environment. To accomplish such daunting 
requirements, organizations must focus on what 
they do best and find reliable partners to do the 
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rest. Thus, Donlon (1997) stated that being virtual 
is about having allies to bolster an organization’s 
weaknesses. According to Carlsson (2002), there 
are a number of reasons for the emergence of the 
virtual organization, including: (1) to make prod-
ucts and services available at the moment of need, 
at the right place, tailored and built according to 
quality standards, and at a competitive price; (2) 
to enable customers to help design and produce 
their own products; and (3) to enable suppliers to 
plan and execute their own part of the production 
process. The most effective way to eliminate the 
oscillating variations of demand in the supply 
chain was to build a good interface for the actors 
of the supply chain to share their planning.

Rahman and Bhattachryya (2002) propose 
that virtual organizations provide an effective 
vehicle to integrate a company’s operations with 
those of other enterprises, to work with customers 
and create a better product or service, to achieve 
a faster time to market, and to acquire a higher 
degree of product customization. Further, these 
authors observed that virtual organizations seem 
to have five main characteristics in common: (1) 
They have a shared vision and goal with their 
partners and a common protocol of cooperation; 
(2) they cluster activities around their core com-
petencies; (3) they work jointly in teams of core 
competence groups, to implement their activities 
in a holistic approach throughout the value chain; 
(4) they process and distribute information in 
real-time throughout the entire network, which 
allows them to make decisions and coordinate 
actions quickly; and (5) they tend to delegate from 
the bottom up whenever economies of scale can 
be achieved, new conditions arise, or a specific 
competence is required for serving the needs of 
the whole group. 

According to Khalil and Wang (2002), the 
management of a virtual organization involves 
essential functions that are unique when com-
pared to the traditional management practices: 
(1) much greater need for mechanisms useful for 
information filtering and knowledge acquisition 

to assist managers with information overload, a 
common problem in the new environment; (2) 
increased need to generate and use knowledge 
faster and more effectively; further, organizational 
knowledge needs to be captured, stored, and made 
available where it is needed; thus, organizations 
will have to treat human knowledge as a key 
component of their asset base, and create knowl-
edge bases or repositories that enable workers to 
shorten learning curves by sharing each other’s 
experience; and (3) management has to be based 
on trust and minimal supervision since it is very 
difficult to supervise and control in geographi-
cally-dispersed units; managers and workers who 
are comfortable in a traditional workplace may 
find the new environment difficult to live with.

t he ImpOrt ANce Of It  f Or 
VIrt UAl  Org ANIzAt IONs

Needless to say, the price of “virtuality” is also 
paid as an increased need for intelligence and 
communication. Indeed, Carlsson (2002) rec-
ognized that a virtual organization could not 
exist without an effective information exchange 
between all the actors and stakeholders. Over the 
years, organizations have used a wide variety of 
mechanisms to keep in contact with their partners, 
from couriers to the telegraph and telephone, to 
today’s electronic communication systems such 
as electronic data interchange (EDI), imaging 
systems, and the Internet. As competition and 
business globalization increases, so does the need 
for creating more virtual organizations, for more 
effective communication systems, and for more in-
telligent information systems as essential enablers. 
As discussed in more detail later, expert systems 
and agent technology are the most important tools 
to enable the increasing levels of system intelli-
gence required by today’s virtual organizations. 
Besides the more traditional information systems, 
the Internet provides the ubiquitous global com-
munications infrastructure required, and Martin 
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(1999) observed that the Internet would enable 
business processes to change in dramatic ways: 
(1) New ways of buying and selling will create a 
new breed of online consumer, who will expect 
faster delivery, easier transactions, and more 
fact-based information; (2) the intranet will put 
more information in employees’ hands and create 
virtual work communities; (3) boundaries between 
the corporation and the outside world, including 
suppliers and customers, will be erased; (4) new 
interactive dynamics will change how value is 
established for products; real-time, flexible pric-
ing as value is established moment-by-moment; 
(5) new technologies for analyzing and predicting 
customer behavior in real-time will require com-
panies to organize differently in order to move 
to a new Internet-version of customer-centric; 
(6) people will harness instant global commu-
nications, aggregating knowledge in real-time; 
collective experience will play a larger role in 
collecting information and in decision-making; 
and (7) the new means of networking will create 
a new generation of empowered and independent 
learners.  

Khalil and Wang (2002) have proposed ways 
for IT to enable the management of virtual orga-
nizations by providing: (1) Web-based informa-
tion systems, which enable uniform coupling of 
transactions within the organization for business-
to-business (B2B) and business-to-consumer 
(B2C) applications; (2) sophisticated customer 
databases, which enable data mining to inform 
individual customers when new products become 
available and to create customized products and 
services; the main goal is to identify trends and 
turn consumer statistics into long-term customer 
relationships; (3) support for organizational learn-
ing by storing both structured and unstructured 
documents; this IT capability integrates, supports, 
and automates the acquisition, retention, main-
tenance, and sharing of information/expertise in 
a multimedia environment; and (4) groupware-
supported coordination and decision-making so 
people from diverse cultures can work together 
effectively. 

t he Need for more f lexible and 
Integrative Intelligence

Carlsson (2002), while discussing the cyber 
trends proposed by Martin (1999) as the drivers 
for business in the Internet era, has prescribed 
the following focus points for IT: (1) intelligent 
transactions and logistics support, and providing 
customers with intelligent fact-finding methods 
and tools “on the run”; (2) intelligent support 
for virtual teams in planning, problem solving, 
and decision-making; (3) effective, interactive, 
and intelligent human-computer interaction; (4) 
support for products and services customization, 
continuous scanning of competitors with intel-
ligent fact-finding and comparisons, and intel-
ligent support for dynamic pricing decisions; (5) 
intelligent analysis and interpretation of customer 
data in online mode; (6) instant summarizing and 
synthesis of customer experience and feedback, 
and effective distribution and sharing of key 
insights; and (7) collecting, evaluating, and syn-
thesizing insights for new value-adding products 
and services. Khalil and Wang (2002) confirm the 
importance of greater system intelligence when 
proposing that Knowledge Management support 
systems can help meet the managerial challenges 
posed by virtual organizations in the areas of 
system coordination and decision support for 
ill-structured tasks in a more loosely-structured 
organization. Besides the need for greater intel-
ligence, Kishore and McLean (2002) have identi-
fied the integration of new information systems 
and technologies with the existing ones as more 
critical than ever before, as newer and newer 
pervasive and mobile information technologies 
are implemented.

Expert systems (ES) became the most impor-
tant Artificial Intelligence technology since the 
early 1980’s. Today, ES applications are found 
widely in business and government as ES devel-
opment techniques and tool kits have multiplied. 
ES technology provides a software representation 
of organizational expertise dealing with specific 
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problems, and it will remain a useful mechanism 
to accomplish the Knowledge Management. How-
ever, as an enabler of virtual organizations, which 
require a more flexible and integrative type of 
intelligence, traditional ES technology has several 
shortcomings: (1) ES are typically brittle, dealing 
poorly with situations that “bend” the rules; ES 
components typically are not intelligent enough 
to learn from their experiences while interacting 
directly with users; thus, the rules encoded initially 
do not evolve on their own but must be modified 
directly by developers to reflect changes in the 
environment; (2) ES are typically isolated, self-
contained software entities; very little emphasis 
is placed on tool kits that support interaction with 
other ES or external software components; (3) as 
the ES develops, functionality increases are ac-
companied by an ever-growing knowledge base 
in which inconsistencies and redundancies are 
difficult to avoid; and (4) over time, portions of 
the process that initially required human interven-
tion become well understood and could be totally 
automated, but there is no mechanism in place 
to support the transition from human-activated 
objects to autonomous objects.

These are exactly the types of shortcomings 
agent technology (AT) was developed to address. 
According to Carlsson (2002), ES technology is 
now being replaced by intelligent systems built 
to provide two key functions: (1) the screening, 
sifting and filtering of a growing overflow of data, 
information and knowledge, and (2) the effective 
decision support. When discussing the evolution of 
the Internet as a world where humans are quickly 
becoming a minority overwhelmed by intense 
communication between devices and services, 
Waldo (2002) suggests that the very evolution of 
Internet usage is exacerbating the need for more 
intelligent systems: “Humans are quickly becom-
ing a minority on the Internet, and the majority 
stakeholders are computational entities that are 
interacting with other computational entities 
without human intervention. When services must 
be recognized and used by other computational 

entities, no such assumption can be made. Tra-
ditional techniques used in the development of 
distributed systems can be combined with agent 
technologies to produce networks that are self-
administering and allow the kinds of rapid change 
and evolution that will be required if the Internet 
is to continue to grow and thrive as a business 
vehicle” (p. 9). The objective of this study is to 
identify AT’s characteristics which will make 
it the most powerful enabler for managing the 
knowledge flows and system integration required 
by virtual organizations. To accomplish that we 
first discuss what distinguishes it from widely-
implemented ES technology, and its strengths 
and weaknesses in systems development. The 
discussion is further illustrated through a case 
study in which the specific tradeoffs between 
these technologies are explored. 

UsINg Age Nt t ech NOl Ogy

While no standard definition of an agent has yet 
emerged, most definitions agree that agents are 
software systems that carry out tasks on behalf 
of human users. Intelligent agents generally pos-
sess the three properties: autonomy, sociability, 
and adaptability.

Autonomy means that an agent operates without 
the direct intervention of humans and has some 
control over its own actions and internal state. It 
is capable of independent action (Wooldridge & 
Jennings, 1995). An agent does not simply act in 
response to its environment; it is able to exhibit 
goal-directed behavior by taking the initiative.

Sociability refers to an agent’s ability to co-
operate and collaborate with other agents and 
possibly human users to solve problems. Agents 
share information, knowledge, and tasks among 
themselves and cooperate with each other to 
achieve common goals. The capability of an agent 
system is not only reflected by the intelligence 
of individual agents but also by the emergent 
behavior of the entire agent community. The 
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infrastructure for cooperation and collaboration 
includes a common agent communication lan-
guage like the Knowledge Query Manipulation 
Language (KQML) (Finin, Labrou, & Mayfield, 
1998) or the Foundation for Intelligent Physical 
Agent (FIPA) (FIPA, 2000). 

Finally, adaptability refers to an agent’s abil-
ity to modify its own behavior as environmental 
circumstances change. An agent learns from 
experience to improve its performance in a dy-
namic environment. That learning can be cen-
tralized, as performed by a single agent without 
interaction with other agents, or decentralized, as 
accomplished through the interaction of several 
agents that cooperate to achieve the learning goal 
(Cantu, 2000).

Agent technology represents a new and ex-
citing means of decomposing, abstracting, and 
organizing large complex problems. Agents, as 
autonomous, cooperating entities, represent a 
more powerful and flexible alternative for con-
ceptualizing complex problems. As attention is 
increasingly placed on distributed applications 
like mobile and Web-based systems, applications 
will not necessarily run from a central location. 
Communications can be costly in such environ-
ments. Direct routing of data to the recipient must 
be fast and efficient to make additional bandwidth 
available to others. Agent architectures provide a 
template for a distributed architecture that lends 
itself to many of these emerging applications. 
Agents can be used as mediators between het-
erogeneous data sources, providing the means to 
interoperate, using ontologies for describing the 
data contained in their information sources, and 
communicating with the others via an agent com-
munication language (Broome, Gangopadhyay, 
& Yoon, 2002).

For problems characterized by dynamic 
knowledge, it is infeasible to predict and analyze 
all possible interactions among modules at design 
time. Flexible interaction among agents at run-
time enables an agent-based system to effectively 
handle dynamic, unpredictable knowledge. Al-

though knowledge of some problems is dynamic, 
the change is often local, affecting a subset of 
requirements. Therefore, some agents can be 
designated to deal with the dynamic knowledge 
of a problem, and the functionality of those 
agents can evolve, reflecting the changes which 
are encountered. 

The inherent autonomy of agents enables the 
agent-based system to perform its tasks without 
direct external intervention. Agents can not only 
react to specific events but can also be proactive, 
polling the environment for events to determine 
the proper action in a given circumstance. Despite 
the increased level of autonomy in an agent-based 
system, however, the system itself may not be 
able to automate all levels of intelligent activity. 
Human users may be required to perform higher-
level intelligent tasks. An intelligent distributed 
agent architecture that allows flexible interac-
tions among participating agents maps well to 
applications, like expert systems, that require 
seamless integration with humans. Further, agent 
technology offers mechanisms for knowledge 
sharing and interoperability between autonomous 
software and hardware systems characterized by 
heterogeneous languages and platforms. Agents 
can be used as mediators between these various 
systems, facilitating interoperability. 

eNhANc INg eXpert systems 
w Ith Age Nt -bAse D systems

One way to better understand AT is to compare it 
with the more widely-used expert systems. This 
does not imply that ES technology is obsolete or 
that ES development has nothing in common with 
agent-based system development. Nevertheless, 
in general there are some important distinctions 
between ES and agent-based systems, which 
make the latter ideal for integrating individual 
ES with other ES and other system types. Prob-
ably the most important distinction is that expert 
systems rely on the user to initiate the reasoning 
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process and to accomplish any action associated 
with the recommendations provided by the system 
(Yannis, Finin, & Peng, 1999). The integration 
of human interaction, then, is assumed and has 
been greatly facilitated by development tool kits 
and environments. Agents, on the other hand, are 
inherently autonomous. That does not mean that 
the integration of human interaction is necessarily 
complex. The human is simply another agent in 
the society of agents. While the user roles vary 
dramatically between the two paradigms, both 
readily accommodate human interaction. 

Another important distinction is that expert 
systems have a fixed set of rules that clearly define 
their reasoning process, while agents interact with 
their environment and adapt to new conditions. 
Thus, an application that characteristically incor-
porates dynamic changes in its data and rules is 
more naturally accommodated by agent-based 
techniques. Further, the expert system’s knowl-
edge base impacts the modularity and scalability 
of the system. As new functions are introduced 
into the system, the central knowledge base grows 
increasingly large. New rules risk conflicts with 
old, and changed rules potentially impact more 
functions than the developer may have planned. 
Agents, on the other hand, are extremely modular, 
like self-contained programs that can readily be 
reused across applications.

Finally, the social interaction inherent in agents 
facilitates mobile and distributed systems, with 
formal standards in place outlining interfaces 
between agents assumed to be heterogeneous in 
design. Expert systems, on the other hand, are 
fundamentally built as a cohesive product with a 
single overarching goal. Despite early emphasis 
on linking knowledge bases and integrating ex-
pertise, those goals are rarely achieved, perhaps 
because of the issues of combining knowledge 
bases without the benefit of a standard interface 
technique. Further, the system components are 
rarely reused outside the system for which they 
were built. In fact, it is quite common to throw 
away one prototype and completely rebuild the 

next version from scratch. Thus, tools are built 
with an emphasis on rapid prototyping rather than 
on facilitating component reuse.

At  w eaknesses

Most AT weaknesses can be traced back to its 
lack of maturity. While agent concepts were under 
discussion as far back as 1985 (Minsky, 1985), 
applications have been slow to develop, due in 
part to a lack of mature system development tool 
kits that enable agents to represent and reason 
about their actions. A number of systems are now 
available or under development (Barbaceanu, 
2001; Traverse, 2001), but they still suffer from 
a general immaturity. A second weakness is the 
lack of software engineering techniques specifi-
cally tailored to agent-based systems. Although 
there are software development techniques such 
as object-oriented analysis and design, the existing 
approaches fail to adequately capture an agent’s 
flexible, autonomous problem-solving behavior, 
the richness of an agent’s interactions, and the 
complexity of an agent system’s organizational 
structures; thus they are unsuitable for agent-based 
systems. If agents are to realize their potential, 
it is necessary to develop software engineering 
methods appropriate for developing such systems 
(Wooldridge, Jennings, & Kinny, 2003). A third 
weakness is the general difficulty associated 
with decomposing goals and tasks in ways that 
balance the computation and communication 
requirements, avoid or reconcile conflicts, and 
still achieve the initial objective. Finally, the issue 
of privacy is particularly relevant for a system in 
which software components act independently 
across a distributed environment. While stan-
dards are under development for insuring that 
agents are locked out of systems where they are 
unwelcome, such standards generally require 
cooperative agents that do not intentionally attack 
an unreceptive host.

As discussed by other authors, (Lu & Guima-
raes, 1989) whether or not to use ES technology in 
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systems development is one major consideration. 
Once that decision has been made, various ES 
development approaches must also be considered 
(Yoon & Guimaraes, 1993).

Last, as the previous discussion indicates, the 
software developer must consider numerous issues 
in determining whether an agent-based approach 
is appropriate for a given application. In the final 
analysis, the system requirements must drive 
these choices. To illustrate the choice of using 
an agent-based approach over a strictly ES-based 
approach, a case study is presented next.

t he r eVerse mOrtg Age 
ADVIsOr (r emA) cA se st UDy

rem A background

A reverse mortgage is a special type of home loan 
that allows a homeowner to convert the equity in 
his or her home into retirement income. The equity, 
built up over years of home mortgage payments, 
can be paid to the homeowner in a lump sum, in a 
stream of payments, or a combination of the two. 
Unlike a traditional home equity loan or second 
mortgage, repayment is not required as long as 
the borrowers continue to use the home as their 
principal residence (HUD, 2001). While reverse 
mortgages have long been seen as a means of 
increasing the income of the poor or elderly, they 
have more recently been proposed as a mechanism 
for tapping home equity for a variety of options 
and at various stages in the life cycle (Rassmus-
sen, Megbolugbe, & Morgan, 1997). In either 
case, “because each reverse mortgage plan has 
different strengths—and because fees and fraud 
can catch unsuspecting customers—experts say 
seniors should either shop smart with these tricky 
loans or not shop at all” (Larson, 1999, p.12). The 
Internet already plays an important role in sup-
porting the dissemination of information about 
reverse mortgages. In an effort to increase public 
awareness of this unique loan opportunity, federal 

regulators, consumer advocates, and loan compa-
nies have all developed Web sites (AARP, 2001; 
FannieMae, 2001; HUD, 2001; Reverse, 2001) 
to supplement the publications and training cur-
rently available through more traditional media. 
Such Web sites provide information on mortgage 
options and sources, answers to frequently-asked 
questions, and even “calculator” functions to 
help “shoppers” estimate the amount of loan for 
which they are eligible. The use of Web sites, 
however, can be quite daunting, particularly for 
the potential reverse mortgage client who is over 
62 and of limited income. The REMA project was 
initiated to increase the accessibility of reverse 
mortgage information.

rem A I, A t raditional expert system 
Approach

REMA I is an expert system designed to provide 
a structured approach to determining whether 
an individual qualifies for a reverse mortgage. 
Unlike the traditional Web site, users are not left 
to their own devices as they sort through infor-
mation to better understand their loan options. 
Instead, REMA I provides advice on Web sites 
to visit and recommended loan types. It is meant 
to supplement the Web-based technologies that 
precede it. 

• System architecture: REMA I was de-
veloped using Multilogic’s Resolver and 
Netrunner tools. Resolver is a knowl-
edge-based system development tool that 
combines a powerful rule editor with a 
flexible visual decision tree interface and 
inference engine. While it supports back-
ward and forward chaining, linear program-
ming, fuzzy logic, and neural net reasoning, 
REMA used the default goal-driven back-
ward chaining technique. Resolver greatly 
facilitated the coding process, supporting 
not only the encoding of the initial logic 
representation, but the debug process as well. 
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Once REMA was developed, the executable 
was ported to Netrunner, the engine that 
supports Web-top publication of Resolver 
applications. Figure 1 provides a conceptual 
illustration of the final application, though, 
in fact, the knowledge base and inference 
engine are located in Resolver and their 
output is located in Netrunner at the time 
the application runs. 

 The decision process was initially represent-
ed as a decision tree. The decision tree was 
then converted into a series of 34 “if-then” 
statements. Each of the 34 rules resulted 
in the recommendation of one or more of 
16 possible outcomes. The knowledge base 
represents the 34 rules the experts follow 
when providing advice to potential reverse 
mortgage consumers. Queries provide 
links to local Hypertext Markup Language 
(HTML) files that provide reverse mortgage 
training. Those files may, in turn, reference 
additional information in HTML files at 

other sites provided by government agencies, 
consumer advocates, or loan companies. 
Those links are provided to the Web server 
through Netrunner.

• System interface: In addition to provid-
ing answers to fixed questions, the user 
may choose to view hypertext about home 
ownership issues, view the rules associated 
with the question (by clicking on “Why are 
you asking this question?”), or return to a 
previous state by undoing the last answer. 
The UNDO option is useful if, for example, 
users find they are not old enough to qualify 
for a loan but would still like to continue 
the analysis. The user must backtrack and 
modify the age answer to continue.  

• REMA I shortcomings: As is common 
in the life cycle of an expert system, upon 
completing REMA I, the current system’s 
shortcomings were identified for improve-
ment in future iterations. The current version 
is clearly at an early stage of development, 

Figure 1. REMA architecture
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so it was expected that the developer would 
want to “grow the system” by incorporating 
more than the initial three loan companies 
selected for Phase 1. However, several of the 
problems identified indicate that the expert 
system design may not be best for meeting 
overall project objectives. The “build a little, 
test a little” approach associated with expert 
systems was quite useful in facilitating 
discussions with experts, but the outcome 
of those discussions indicates an alternative 
design option should at least be considered 
before moving to the next development 
phase.

First, beyond the original assessment of loan 
qualifications, a cost-benefit analysis is the pri-
mary basis for selecting the optimal loan type. 
While many of the rules for determining whether a 
user qualifies for a given loan are easily expressed 
in symbolic terms, the cost-benefit analysis is a 
computational rather than symbolic algorithm. 
In order to take full advantage of the Resolver 
tools, the cost-benefit analysis was replaced with 
a number of rules-of-thumb. For example, if the 
applicant’s home is very expensive, the Freedom 
plan is usually best. Otherwise, the HUD and 
FannieMae options are best. One problem is that 
the concept of “expensive” varies from state to 
state. The REMA I rules were stated crisply (with 
“expensive” arbitrarily set to $400,000, for ex-
ample), and at a minimum should be replaced with 
fuzzy rules. Ideally, however, the exact loan size, 
interest rates, application fees, and so forth, should 
be used to provide accurate assessments. These 
inaccuracies must be avoided in future develop-
ments. In some cases, systems (like FannieMae’s 
MorNet) are available to compute exact costs and 
benefits. While the original objective of the project 
was not to replace these previously developed 
computational systems but to augment them with 
a training system, the longer term objective should 
most assuredly move toward a combination of 
the two types of systems. Otherwise, the advice 

portion of REMA will be inaccurate, which could 
have adverse legal implications. An agent-based 
design would more naturally accommodate the 
seamless integration of other software packages, 
while expert systems have very little support for 
interfacing with other expert systems. 

Next, in generating REMA I, the developers 
discovered that both the rules for providing rec-
ommendations and the Web sites used for train-
ing users were extremely dynamic. A complete 
redesign of the decision tree and training files was 
required between building the baseline system, 
based on books and Web site information, and 
the current iteration, based on discussions with 
the experts. It was not just because tables of costs 
and benefits changed, though that did cause some 
system reconfiguration. Additionally, over a very 
brief period, Congress passed new regulations 
regarding applicant qualification requirements; 
companies opted out of the list of reverse mortgage 
providers; other companies restructured their 
programs to focus on different target audiences; 
and, as always, Web pages appeared and disap-
peared across the Internet without notice to the 
sites that referenced them. Again, expert systems 
technology was not meant to accommodate such 
a dynamic environment. 

Finally, the training aspect of the system was 
not as powerful as one might hope. This is due, 
in part, to the fact that the training simply took 
the form of instructional text. It certainly was an 
improvement over the baseline, in which users 
were on their own to wander the Web looking for 
relevant documentation. Instead, REMA I focused 
the Web searches addressing those specific issues 
of which a prospective applicant should be aware. 
An online system of this sort, however, has the 
potential of being a tutor, keeping up with the 
users’ previous searches and expressed prefer-
ences to even further tailor the training process. 
It has a potential for notifying the user as better 
options arise in this dynamic loan environment. 
But reaching this potential requires greater au-
tonomy than is typical of expert systems.
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The easiest choice for Phase II of system 
development would be to continue building the 
next iteration of the current expert system. The 
next iteration would require: (1) an update of ref-
erences to outside Web sites; (2) current system 
assessments from experts; (3) correction of any 
recently modified data for the HUD, FannieMae, 
and Freedom Plan options currently represented; 
(4) incorporation of at least one new loan source; 
(5) fuzzification of current crisp rules-of-thumb 
for loan source selection; and (6) incorporation of 
the MorNet expert system for calculating costs and 
benefits for those companies it covers. The general 
system architecture would continue as depicted in 
Figure 1. However, for the reasons outlined above, 
instead of enhancing the current ES-based REMA, 
a decision was made to first explore the use of an 
agent-based approach to the problem. 

rem A II, an Agent-based Approach

System Architecture: Agents are specific, goal-
oriented abstractions of task requirements in sys-
tems. From the discussion of the current REMA I 
system presented in this chapter, we derive a set 
of system requirements that agents must imple-
ment. These are:

1. Mediating between multiple external agen-
cies including HUD and Fannie Mae, to 
ensure that external information contained 
in the system remains current

2. Translating between external information 
collected by the mediation with the external 
agencies (above) and the internal information 
on user characteristics and goals

3. Recommending the appropriate course of 
action to the user based on rules and expertise 
contained in the system

4. Interfacing with the user to guide them 
through collection of user characteristics 
and present the system recommendations 
to them

5. Supervision of the entire process to ensure 
that the asynchronous collection of informa-
tion from external agencies is assimilated 
and incorporated in the recommendations 
of the system and the information presented 
to the user

The above system requirements, as derived 
from the design of the existing system, form the 
basis for an agent-based approach. The agent-
based approach to REMA consists of multiple 
mediator agents, tutor agent, user interface agent, 
recommender agent, and supervisor agent, as 
shown in Figure 2.

Individual mediator agents are responsible 
for maintaining the most current information for 
calculating the costs and benefits of an individual 
company’s reverse mortgage plan. These agents 
are responsible for interfacing with the external 
agencies that provide critical information about the 
programs available for REMA users and ensure 
that such information is available to the users of 
REMA. User interface agents collect and main-
tain information on the user’s goals and personal 
characteristics, required for a reverse mortgage 
application. They are responsible for interaction 
with the user and provide guided input of user 
goals and characteristics in addition to presenting 
users with the final results and recommendations 
of the REMA system. The user agent receives 
information from the user, through the user inter-
face, and presents user characteristics and goals 
to the tutor agent to determine which internal and 
external information is most required to teach the 
principles of reverse mortgages. A recommender 
agent incorporates user characteristics and the 
most recent loan company information in perform-
ing a cost-benefit analysis to determine the best 
loan source of those available. This information 
is passed back to the user interface agent with 
information on options that are available to the 
user given their characteristics and goals. Finally, 
a supervisor agent is responsible for the overall 
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function of the agent system and performs critical 
meta-functions to prioritize data requests, supply 
the most recent loan company data, and interpret 
terminology from heterogeneous sources to con-
sistent internal agents by providing and interpret-
ing a shared ontology of concepts contained in 
the REMA system.

• System interface: REMA II is initialized 
with the user being assigned representa-
tion in the system through a user interface 
agent. This agent interacts with the user and 
collects information about the user through 
an interactive questionnaire. Information 
about the user is passed to the tutor agent 
who is responsible for matching the goals 
and characteristics of the user with infor-
mation from the mediator agents to find 

the appropriate agency that may fulfill user 
needs. The mediator agents, under supervi-
sion of the supervisor agent, constantly and 
asynchronously, update their information of 
the most current programs that are available 
from the various agencies they interface 
with. Upon performing the matching, the 
tutor agent generates a match between the 
internal information provided by the user 
and the external information available from 
the financial agencies, through the mediator 
agents. These results are transferred to the 
recommender agent, which maintains the 
knowledge about courses of action based 
on specific information received by the tutor 
agent. The recommender agent maintains 
an active, in-memory representation of the 
decision tree illustrated in Figure 2. Upon 

Figure 2. Agent architecture for REMA
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receiving user-specific information, it can 
select the rules that are fired and present 
those rules and the associated explanations 
for the recommendations as the action-
specific knowledge that is pertinent given 
the users’ characteristics and goals. The 
recommender agent sends this knowledge, 
as specific recommendations for the user, to 
the user interface agent who is responsible 
for presenting the recommended course of 
action(s) to the user. 

The overall flow of information and user-
system interaction is presented in the use-case 
diagram in Figure 3. The diagram shows the 
boundaries of the system and its interactions with 
external agencies, in addition to the oversight role 
of the supervisory agent.

Figure 4 shows a sample screen generated 
for the REMA II user. The top panel shows the 
rules that are part of REMA II, allowing the user 
to gain more knowledge about the explanations 
offered. Each rule, as illustrated in Figure 5, con-
tains a set of conditions and a matching result, or 
decision value, for the REMA application. Each 
rule also contains a user-friendly explanation to 
provide textual explanation of the rule to the user 
in a human-interpretable manner. The user agent 

interface takes input from the user on various 
attributes, in terms of the parameters that are 
acceptable to REMA. For example, in answer to 
the question “Do you own your own home?” the 
user can only reply “Yes” or “No”. After input of 
all required parameters, the user asks the system 
to advise them by clicking the decide button; 
then the rule space is searched and the result is 
displayed to the user.

  

Assessme Nt Of es  Vs. 
Age Nt -bAse D Appr OAches

es  Approach 

• Strengths and opportunities: As outlined 
in Table 1, the enhanced expert system 
approach is best when meeting quick 
turnaround requirements. Multilogic’s 
Resolver and Netrunner tools greatly 
facilitate the system development process, 
and the consistency of design further insures 
efficiency. The resulting system will most 
certainly continue to support faster deci-
sion-making and improved consistency, less 
demand on experts, and improved public 
understanding of the reverse mortgage 

Figure 3. Use case diagram for agent-based REMA

REMA User

The user provides
characteristics and goals

used by REMA to
determine their

eligibility and to find
the best package for them

User supplies
characteristics and goals
to User Interface Agent

User ID : w string(idl)

UIA : User Interface Agent

TA : Tutor Agent

Tutor(User Information)

Hud MA : Mediator Agent

Fannie Mae MA : Mediator Agent

Financial Freedom MA : Mediator Agent

Other MA : Mediator Agent

HUD
Information
Service

Request AND Information

Fannie Mae
Information
Service

Financial
Freedom
Information
Service

Other
Pertinent
Information
Service(s)

Request AND Information

Request AND Information

Request AND Information

RA : Recommender Agent

Appropriate course for User

Recommendations for User

Agent-Based REMA System

Supervisor Agent



 ���

Enabling the Virtual Organization with Agent Technology

Figure 4. Sample interface screen of agent-based REMA

Figure 5. REMA II Rule in eXtended Markup Language (XML) format
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Table 1. Analysis of the strengths, weaknesses, opportunities, and threats 

Strengths Weaknesses Opportunities Threats

A
ge

nt
-B

as
ed

 A
pp

ro
ac

h

Faster decision-making;
Improved consistency;
Less demand on experts;
Improved reverse 
mortgage understanding;
Supports better focused 
Web searches;
Rules reflect changes in 
the environment;
Other ES work more easily 
incorporated; and 
Recommendations/training 
adapt to user.

Limited sites with XML/
ontology standard; and
Limited agent development 
tool kits.

Access information 
directly from source;
Easily incorporate new 
training topics;
Reach a broader 
audience;
Formalize expert’s 
process; and
Autonomous 
recommendations.

Web sites volatile, with 
distributed control;
Changing interface 
standards; and
Insufficient training data.

En
ha

nc
ed

 E
S 

A
pp

ro
ac

h

Effective development 
tools;
Faster decision-making;
Improved consistency;
Less demand on experts;
Improved reverse 
mortgage understanding; 
and
Supports better focused 
Web searches.

Accurately addressing the 
cost-benefit analysis will 
render the expert system 
tools less effective;
Dynamic data and rules, 
controlled outside;
Training limited to 
informational text;
Knowledge base isolated 
from Web data; and
Does not incorporate other 
ES work.

Access information 
directly from source;
Easily incorporate new 
training topics;
Reach a broader 
audience;
Rapid prototype effective 
use of experts; and
Formalize expert’s 
process.

Inaccurate 
recommendations costly; 
and
Potential legal impact 
from misinformation.

process. Further, it will continue to support 
direct access local HTML files or inserting 
new ones. Because of its Web emphasis, the 
system continues to broaden the audience 
for reverse mortgage training over previous 
brochure and booklet techniques. Finally, its 
“build a little, test a little” techniques have 
been shown to make effective use of the 
limited time of experts in the field, while 
essentially serving to formally document 
a process that is not currently well docu-
mented.

• Weaknesses and threats: The major short-
coming of this approach, however, is that it 
fails to resolve the three problem issues iden-
tified in developing REMA I. While a link 
to MorNet will improve the computational 
component of system recommendations as 

new loan companies are added, those in-
sertions will continue to be computational, 
rather than symbolic, in nature. The value 
of the more established tool sets associated 
with expert systems will be less noticeable 
than if the entire task were heavily symbolic 
in nature. Further, while this approach will 
incorporate changes to the current data and 
rules, bringing the system up-to-date, it does 
not address the fact that the rules and data 
will change again. The static nature of the 
expert system limits its ability to adapt to 
the dynamic reverse mortgage process it 
represents or the dynamic Web environment 
in which it resides. Its lack of advanced com-
munication or interoperability tools limits 
its ability to incorporate the functionality 
of other expert systems or Web sites into 
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its knowledge base. As a result, the system 
will require frequent manual updates or 
risk providing inaccurate information that 
could cost its users money. Such losses may, 
in turn, carry negative legal implications. 
Finally, its lack of autonomy restricts the 
training function to the display of infor-
mational text rather than a full-blown tutor 
that learns about the user as it progresses 
or, on its own initiative, notifies the user of 
changes in loan options. 

Agent-based Approach

• Strengths and opportunities: Possessing 
the properties of autonomy, social ability, 
and adaptability, agent technology provides 
the potential for greatly enhancing the capa-
bilities of the REMA system. As illustrated 
in Table 1, the strengths and opportunities 
of an agent-based system parallel in many 
ways those of the expert system approach. 
The system will most certainly continue to 
support faster decision-making, improved 
consistency, less demand on experts, and im-
proved public understanding of the reverse 
mortgage process. Further, it will continue 
to support direct access to a variety of loan 
sources by linking into their Web sites. Be-
cause of its Web emphasis, it continues to 
broaden the audience for reverse mortgage 
training over previous brochure and book-
let techniques. The agent-based approach, 
however, has several additional strengths. 
First, it more specifically addresses the three 
problem areas identified at the end of Phase 
I: (1) Agent-based systems deal equally 
well with problems of a computational or 
symbolic nature; (2) it better addresses the 
dynamic nature of the reverse mortgage 
process; rather than establishing fixed rules 
that must be intentionally modified by the 
developer at regular intervals, information 
agents are established to seek and substitute 

relevant parameters from regulated Web-
sites as appropriate; and (3) the learning 
component of agent-based systems supports 
incorporating a well-designed tutoring sys-
tem that is both diagnostic, discovering the 
nature and extent of the user’s knowledge, 
and strategic, planning its responses based 
on its findings about the learner. Also, 
while the three alternative loan sources 
are, in fact, representative of the available 
alternatives, future work must incorporate 
more companies. The agent-based approach 
provides a natural mechanism for incorpo-
rating new loan companies with minimal 
impact on previous software components. 
The ontology component of the supervisor 
agent would require updates as new loan 
sites are added, but it minimizes the effort 
in mediating between heterogeneous data 
sources. Finally, the autonomous nature of 
the agent facilitates an ongoing search for 
the best possible loan. Thus, the agent can 
provide information about a new or improved 
loan source without waiting for the user to 
think of querying for improvements. 

• Weaknesses and threats: While agent 
development environments are available, 
they are generally not as mature as those 
for expert systems, so system development 
will generally be more time-consuming. 
The interface to remote Web sites could be 
facilitated by the use of the XML standard 
and an ontology to resolve varied terminol-
ogy across heterogeneous formats; however, 
these standards are relatively new, and most 
of the sites of interest are HTML-based 
instead. It will, therefore, be important to 
establish a working relationship with sites 
across which data is shared; otherwise, the 
volatility of the data and the distribution of 
control will render the project ineffectual. 
Since the standards are relatively new and 
not widely in force, the developer risks hav-
ing a new standard move in and replace the 
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one on which the system is based. Finally, 
while the agent-based approach supports 
the development of an adaptive tutor/advi-
sor, most learning algorithms require large 
amounts of data, which may be initially 
difficult to obtain.

r ec OmmeNDAt ION f Or NeXt 
phAse Of DeVel OpmeNt

Because of the dramatic increases in functional-
ity associated with the agent-based approach, it 
is recommended that the fully functional system 
be built on the agent-based prototype, REMA II, 
rather than on the REMA I expert system. The 
only reason for selecting to an expert system 
approach would be to support a fast turnaround 
incremental improvement on the current system. 
Given current availability of a prototype system for 
immediate use, the plan that best incorporates the 
dynamic and heavily computational components 
of the advisor and the user-adaptive, self-initiating 
components of the tutor is preferred.

practical Implications

A critical question for system development 
managers is, Under what circumstances would it 
likely be better to use AT instead of the presently 
more widely-used ES technology for the develop-
ment of specific applications? AT is extremely 
promising, and it behooves all system develop-
ment managers to understand its potential and 
limitations and perhaps begin to experiment with 
AT for possible adoption in the future. However, 
there are limitations. There are situations where 
the use of AT will not be efficient in terms of sys-
tem development cost and implementation time. 
Systems development managers must remember 
that presently AT is still at a relatively early stage 
of adoption in industry at large. The availability of 
systems developers competent with the technol-
ogy is relatively scarce. Also, there is a lack of 

systems development tool kits and shells, which 
today are commonly found for the development 
of ES. As discussed previously in the chapter, the 
fact that AT is useful for addressing relatively 
more complex application requirements makes the 
systems development analysis and design tasks 
correspondingly more complex and requiring 
software engineering methods that are still under 
development. In a similar fashion, the ability of 
AT to bridge the gap between distributed applica-
tion components may raise questions about user 
privacy, data integrity, and human control over 
the agent-based system. Nevertheless, increas-
ingly there are applications which will require the 
use of AT. The following conditions are likely to 
call for the use of AT in system development: (1) 
applications requiring flexible decision-making 
beyond fuzzy logic and/or the relatively strict rules 
required by ES;  (2) applications which require 
enough intelligence for direct system interaction 
with end users and for system learning from the 
experience itself, whereby the rules will evolve 
on their own without the need for modification 
by systems developers; and (3) applications that 
require a flexible and complex integration of two 
or more ES and/or systems of other types.   

As the business community puts greater im-
portance on the role of Knowledge Management 
in capturing collective expertise and distributing 
it in a manner that produces a payoff, the use of 
agent-based technology will have increasingly sig-
nificant business implications. With the dramatic 
increase in Internet activity over the past five years, 
agents can play an important role in monitoring, 
filtering, and recommending information, using 
user profiles to personalize their support. Agent 
mediators can facilitate the exchange of data 
among heterogeneous sites, maintaining an ongo-
ing record of variable site formats and mapping 
information seamlessly into a format more easily 
understood by their users. Network management 
agents can focus on increasing throughput and 
minimizing delay by adapting protocols to the 
current hardware and workload environment. In 
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general, complex problems can be decomposed 
into smaller, segmented problems that can be 
more easily resolved. All of these advances open 
decision support and e-commerce opportunities 
to a wider community and facilitate tapping more 
widely-distributed knowledge bases to improve 
quality. Such advances are already within reach 
for many application areas. However, the ability 
to reach the full potential of these advances relies 
on continued development of software engineer-
ing methods specifically tailored to agent-based 
systems, software development tools, and security 
mechanisms that accommodate a widely-distrib-
uted, mobile computing environment.

The effective use of agent technology enables 
developers to gain significant advantages over 
existing technologies in achieving their Knowl-
edge Management goals. An increased level of 
software system autonomy limits the user burden 
for direct intervention and can relieve communica-
tion requirements in a bandwidth-limited environ-
ment. The distributed decision-making process 
can increase robustness and, because tasks are 
performed in parallel, overall system efficiency 
increases. The approach facilitates developing 
mediators that can integrate heterogeneous and 
legacy systems without requiring a single data 
representation structure. Further, the techniques 
support incremental development of complex 
systems via independent reusable components. 

The REMA case illustrates some of the many 
powerful enhancements achieved by using agent 
techniques where expert systems were originally 
envisioned. To system designers/developers, one 
of the most compelling arguments for using only 
ES is the ready availability of software develop-
ment tools to support this more mature develop-
ment technique. Although there are many issues 
to be addressed for agent technology to realize 
its full potential, the technology has advanced 
at a fast rate due to the significant research ef-
fort in both academia and industry. Many of the 
components to build effective agents are moving 

beyond research communities and coming into 
common use in the immediate future. With their 
arrival, we now have a powerful integrator for 
Web-based systems with the more traditional 
types of systems (including ES), thus providing 
a strong infrastructure for managing corporate 
knowledge.
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Abstr Act

In geographically dispersed organizations, like multinational corporations (MNCs), contextual gaps exist 
between senders and receivers of knowledge. Employee socialization resulting from physical proximity 
facilitates contextualization of the transferred knowledge. However, in MNCs most knowledge transfers 
take place through virtual communication media. We investigate the phenomenon of virtual communi-
ties of practice, and propose them to be efficient for individual’s knowledge retrieval as participation in 
such communities reduces the contextual gaps between senders and receivers of knowledge. However, 
the organization must provide a knowledge-sharing friendly culture, and an institutional protectionism, 
in order to establish the required level of swift trust within the virtual community. 

INtr ODUct ION

This article focuses on virtual communities of 
practices, and whether participation in such fo-
rums improves knowledge retrieval processes by 
overcoming problems of contextual gaps between 
the sender and the receiver of knowledge. Most 

multinational corporations (MNCs) have invested 
heavily in computer systems that help employees 
to easily download documents, but problems still 
arise when the searched knowledge is removed 
from its context and thereby loses some or all of 
its meaning to the reader. This article, though, 
differentiates the conventional wisdom that 
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employee socialization, resulting from physi-
cal proximity that facilitates contextualization 
and trust building processes allows transfer of 
complex and tacit knowledge, (Cohendet, Kern, 
Mehmanpazir, & Muier, 1999; Constant, Kiesler, 
& Sproull, 1994; Granovetter, 1972; Hansen, 
1999; Nonaka & Takeuchi, 1995) as in the case 
of communities of practice (Brown & Duguid, 
1991, Wenger, 1998). Here, we point to the fact that 
proximity is seldom the case of the MNC—hav-
ing operations spanning the globe—which makes 
most communication “global rather than local” 
(Li et al., 2007). This article, therefore, questions 
whether knowledge retrieval can be efficient in 
a virtual setting, given the context of an MNC. 
The description of knowledge retrieval, and 
knowledge transfer processes in general, are well 
established, and likewise the analyses and surveys 
of these processes in communities of practices. 
However, this article contributes by investigating 
these matters in the context of the MNC and the 
impact of knowledge retrieval processes when 
they take place in a virtual context.

The topic of knowledge retrieval is central 
to MNCs when they, to give one example, in-
tend to implement best practices throughout 
the organization as it requires the application of 
knowledge from one context to another (Grant, 
2005; Hornett & Stein, 2007). The question is 
which Knowledge Management strategy best 
fits knowledge retrieval. Typically, MNCs either 
practices socialization or codification strategies 
(Hansen, 1999). Hornett and Stein (2007) confirm 
this established fact because their survey com-
pany focused on the social or the technological 
part respectively, but seldom the combination of 
the two, that is, the sociotechnical orientation. 
Hornett and Stein further vary the debate with 
the finding of the company’s attention paid to the 
knowledge transfer per se more than the useful-
ness of the transferred knowledge. Adding to 
this finding, we believe that MNC managers can 
benefit from this article, as we theorize on the 
underlying mechanism for efficient utilization of 

transferred knowledge, that is, the establishment 
of a forum where knowledge is retrieved cor-
rectly. This issue has been investigated in proxy 
environments, but we discuss the efficiency of a 
sociotechnical Knowledge Management strategy, 
in this case a virtual communities of practice. 
This contributes to a recent debate in this jour-
nal, where Bartczak, Turner, and England (2007) 
survey of the Knowledge Management strategy of 
the US Air Force Material Command showed the 
difficulties of leveraging the otherwise efficient 
communities of practice in a virtual context, and 
Vizcaino, Soto, Portillo-Rodriguez, and Piattini 
(2007) arguing that technological solutions seldom 
take into account the fundamental problems of 
transferring knowledge. Contrarily, Cheuk (2007) 
reports how the British Council has established 
sense-making processes in a virtual context by 
initiating social networks. This article taps into 
this debate and contributes to this area of research 
because it examines the pros and cons of virtual 
communities of practice in regard to knowledge 
retrieval.

 The article proceeds in the following order: 
Section Two provides an overview of the knowl-
edge retrieval process, followed by discussions of 
communities of practice and virtual communities 
of practice in the next two sections. Thereafter, 
knowledge retrieval is analyzed in the context of 
virtual communities and this discussion leads to 
the formulation of propositions. Conclusions are 
drawn in the final section. 

t he KNOwle Dge r etr IeVAl  
pr Ocess

Retrieval of knowledge takes place in a two 
step process: one employee acquires, encodes 
and stores knowledge in the corporate memory, 
after which another employee retrieves (finds, 
reads, and decodes) the knowledge and then 
subsequently applies it in a certain setting (Alavi 
& Leidner, 2001; Holzner & Marx, 1979; Krip-
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pendorff, 1975; Pentland, 1995; Stein & Zwass, 
1995). Therefore, retrieval processes begin when 
an individual requires knowledge stored in the 
organizational memory in order to meet a spe-
cific goal (a consultant meeting a client’s request, 
for example). Krippendorff (1975, p. 19) defines 
retrieval as “processes by which information is 
reconstituted or reconstructed and made avail-
able, by, for example, ‘reading documents for 
what is encoded in them.’” Knowledge retrieval 
can be seen as a two-stage process that starts by 
identifying specific, relevant knowledge stored 
in the organizational memory and continues with 
its decodification. Although these two stages are 
related, we focus on the second, with an emphasis 
on the interpretation of the knowledge (Paepcke, 
1996). The research question we address is: How 
can the MNC employee decode knowledge stored 
in document, and written by a colleague working 
in a distant organizational unit when this distance 
often creates a contextual gap? 

If we are to fully understand the retrieval 
process, we first require clarification of what 
“knowledge,” “memory,” “document,” and 
“contextual gap” mean. Normally, distinctions 
are made between data, information and knowl-
edge. Zack (1999, p. 46) provides the following 
definition: “data represent observations or facts 
out of context that are, therefore, not directly 
meaningful. Information results from placing 
data within some meaningful context, often in 
the form of a message. Knowledge is that which 
we come to believe and value on the basis of 
the meaningfully organized accumulation of 
information (messages) through experience, 
communication or inference.” This indicates a 
hierarchy of complexity with knowledge at the 
top, making it hardest to retrieve. Here, Tiwana 
(2000) views knowledge as actionable informa-
tion, which further puts an emphasis on efficient 
retrieval processes, as utilization of transferred 
knowledge depends on this condition.

Memory refers to all knowledge-storage 
media, encompassing a varied range of concepts 

beginning with the “individual brain,” including 
“routines and learning practices” and ending with 
such media as documents and databases. The act 
of retrieval depends on the particular medium used 
for knowledge access. Our article focuses on the 
retrieval of knowledge from the shared pool of 
available written information (possible actionable 
information), the MNC organizational memory. In 
Krippendorff’s (1975) words, this is a memory that 
involves a record, that is, “a medium which thereby 
carries into the present some information about 
its past history” (p. 22). This article chooses the 
written document as the media for investigation. 
A document contains information and knowledge 
and is the actual product of writing; it stores col-
lection of data and refers to something physical 
like printed pages, or to a virtual document in 
an electronic format. An example of a document 
could be a written report, which contains the 
findings of an individual.

A context is a “set of premises used in interpret-
ing an utterance” (Sperber & Wilson, 1995, p. 15). 
A context is, therefore, a psychological construct, 
based on the retriever’s assumption about the 
world. These assumptions are not only based on 
information or “pure facts” but can be influenced 
by, as Sperber and Wilson write (p. 16) “expecta-
tions about the future, scientific hypotheses or 
religious beliefs, anecdotal memories, general 
cultural assumptions, beliefs about the mental state 
of the speaker.” Secondly, assumptions relate to 
the situation in which knowledge was acquired or 
need to be applied; such as a customer relationship 
(Alavi & Leidner, 2001; Alvesson & Kärreman, 
2000), a representation that will be included in 
the final document reporting these findings. En-
coding, therefore, accounts for the way records 
come into being in a medium, whereas decoding 
refers to the act of retrieving (Krippendorf, 1975). 
Senders will typically design text (encode) to give 
meaning within their own context, and receivers 
will likewise retrieve knowledge in their context 
in order to apply it in a specific situation (Shotter, 
1993; Wenger, 1998), like a customer relationship 
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relevant to the receiver. Therefore, a contextual 
gap exists between the sender and the receiver, 
keeping them apart (Nahapiet & Ghoshal, 1998). 
Contextual gaps in communication emanate 
from lack of mutual knowledge. If sender and 
retriever share mutual knowledge, every piece 
of contextual information in a message must be 
mutually known by the sender and retriever, and 
both actors must know that they do share mutual 
knowledge (Sperber & Wilson, 1995). However, 
this hypothetical state of symmetric information 
seldom exists, even in the case of actors with very 
tight relationships.

Furthermore, when interpreting written ut-
terances, imperfections in language (Alvesson 
& Kärreman, 2000) and translation problems 
(Welch, Welch, & Piekkari, 2005) complicate 
retrieval processes. Further, written language is 
often imperfect in order to make accurate rep-
resentations of perceived objects. One example 
is provided by Alvesson and Kärreman (2000) 
showing how an expression like “very little” can 
be measured and interpreted differently. Palmer 
(1993) provides another example showing how the 
use of different punctuations in the same sentence 
changes the meaning considerably. Using Barthes’ 
words (1997, p. 272): “The text is plural. This does 
not mean just that it has several meanings, but 
rather that it achieves plurality of meaning, an 
irreducible plurality.” Large amounts of situated 
verbal interaction, where the sender controls for 
correctly comprehended retrieval—is as pointed 
out by Reddy (1979)—needed to reduce plurality, 
because the sender helps the receiver to remove 
limitations to her or his own understanding (Deetz, 
1992), and alignment of meaning is based on nego-
tiation processes between the two actors (Shotter, 
1993; Wenger, 1998). Face-to-face conversation 
and socialization is then often required to transfer 
knowledge (Nonaka & Takeuchi, 1995). However, 
meaningful communication, further, requires a 
shared context of codes and language (Boland & 
Tenaski, 1995). Codification, in itself, is not suf-
ficient for minimizing contextual gaps. As Cowan, 

David, and Foray (2000, p. 225) write: “what is 
codified for one person or group may be tacit for 
another and an utterly impenetrable mystery for 
a third.” Encoding might even impede retrieval, 
because the use of, for example, a metaphor 
creates ambiguity. Shared context and frequent 
communication diminishes, on the other hand, 
the distance between encoding and decoding. 
Shared contexts can be face-to-face or virtual, 
where past interpretations may, in fact, be docu-
mented (Kogut & Zander, 1992; Krippendorff, 
1975). Lave and Wenger (1991) and Brown and 
Duguid (1991, 2000) observe that shared codes and 
language bring people together and further shape 
members perceptions. The importance of shared 
narratives has also been emphasized (Wenger, 
1998). Communities of practice encapsulate this 
situation, where common sense is build through 
mutual engagement in a geographically proxy 
environment, and will be the focal point for our 
further investigations.

cO mmUNIt Ies Of pr Act Ice
 
A community of practice is an informal group of 
people sharing common concerns or expertise, 
strengthening its bonds through ongoing inter-
action (McDermott, 1999; Wenger, McDermott, 
& Snyder, 2002; Wenger & Snyder, 2000). The 
group aims to develop practices and domains of 
knowledge with a unique perspective. Each com-
munity member has a distinctive identity and finds 
a unique place in the group (Wenger, 1998). Both 
the possession and contribution of knowledge are 
distributed asymmetrically, although knowledge 
is available to all members. This shared knowl-
edge pool lets individuals work without having 
to know everything (Brown & Duguid, 2001; 
Wenger, 1998). On the other hand, individuals 
are aware of the others’ membership, that is, 
they know who is who (Brown & Duguid, 1991; 
Lave & Wenger, 1991) and what different people 
know. The shared codes and language are most 
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important, turning the community of practice into 
an effective means of communication. Brown and 
Duguid (1991) point to the sharing of practices as 
leading to common tacit knowledge, engendering 
knowledge transfers, communication and learn-
ing within the community. As such, information 
travels fast within real communities and is read-
ily accessible to other members. Gertler (2003) 
views communities of practice as facilitators 
of tacit knowledge transfers through collabora-
tive problem solving assisted by storytelling. In 
general, communities of practice provide their 
members with the opportunity for conversation, 
experimentation and sharing expertise with col-
leagues (Pan & Leidner, 2003). The sharing of 
practice establishes one shared context that might 
overcome other contextual differences (Alvesson 
& Kärreman, 2000). Giving the receivers appro-
priate historical and social contexts assists the 
group’s knowledge-decoding processes. 

The creation of meaning is of particular rele-
vance discussing communities of practice. Wenger 
(1998, p. 47, italics added) explains:”Communities 
of practice are the prime context in which we 
can work out common sense through mutual 
engagement.” Hereby, the interpretation of the 
term “common sense” goes beyond its meaning 
in colloquial English referring to “sound and 
prudent judgment,” that is some fact or inter-
pretation everybody can agree upon. Wenger 
refers explicitly to the shared understanding of 
participants in a community and the development 
of individual viewpoints. In Wenger’s (1998, 
p.48) words: “We all have our own theories and 
ways of understanding the world, and our com-
munities of practice are places where we develop, 
negotiate, and share them.” Therefore, participa-
tion in a community of practice leads to a social 
production of meaning, because the community 
members negotiate meaning through the reifi-
cation processes, through which they produce 
shared understandings of, for example, symbols, 
stories, and metaphors. As such, common sense 
does not refer in this context to “minimal joint 

agreement” or “general fact of life” but to com-
mon sense-making, common sense-development 
and common sense-negotiation. The activities 
in communities of practice are, therefore, not 
centered around the identification and defense of 
one “common sense” (universal agreement) but 
are focused to offer members ample opportunity 
to develop their own thinking based on “common 
sense” (mutual understanding). According to Stein 
(2005), communities of practice, therefore, specify 
a knowledge domain of interest, within ongoing 
processes of sense-making, knowledge sharing 
and discovery take place among interested and 
interconnected participants.

Within communities a relationship become 
idiosyncratic and meaning is based in a detailed, 
complex, embedded shared understanding 
(Wenger, 1998). Consequently, personal and social 
relationships within the community are essential 
to sense-making processes. The concept of “social 
capital” is useful in this context as it helps to clarify 
the value of the resources that are embedded in 
the network of relationships extending from a 
particular individual or social unit (Burt, 1997; 
McElroy, 2002; Nahapiet & Ghoshal, 1998). Ad-
ditionally, “social capital” expresses the sense of 
trust that develops from continued interpersonal 
connections, bridging cultural differences and 
creating a shared context of meaning (Daniel, 
Schwier, & McCalla, 2003).

A community of practice has a flexible struc-
ture with no precise termination date. Numbers 
and intensity of participation fluctuate as people 
move in and out, but the group normally includes 
tens or even hundreds, although only a few take 
social and intellectual leadership (Lesser & Ever-
est, 2001; Wenger, 1998; Wenger & Snyder, 2000). 
Participants seldom pursue an agreed, shared end 
goal. They are instead connected through a joint 
interest in a particular topic. Evolving without 
constraint of authority, the group is self-orga-
nized (Creplet, Dupouet, Kern, Mehmanpazir, 
& Munier, 2001; Lesser & Everest, 2001). Unlike 
informal networks of people who share informa-
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tion and build relationships, the community of 
practice focuses on something specific (Lave 
& Wenger, 1991; Nonaka, Toyama, Konno, 
2001). Furthermore, its informality and focus on 
knowledge-building and sharing distinguishes it 
from formal workgroups and project teams that 
concentrate instead on final products or services. 
Early studies assume communities of practice 
form spontaneously. More recent work describes 
far more management-governed processes (Soo, 
Devinney, Midgley, & Deering, 2002; Storck 
& Hill, 2000; Swan, Scarbrough, & Robertson, 
2002). An example of this is the “epistemic com-
munity” where members accept the presence of 
a procedural authority, urging fulfillment of a 
specified goal (Cowan et al., 2000; Creplet et al., 
2001). When members of a community of practice 
pay attention to the increasing performance of a 
given practice, members of epistemic communi-
ties are cautious about peers’ orders and rewards 
(Cohendet & Llerena, 2003). A reason is that com-
munities of practice may have broadly intrinsic 
motivation, while epistemic communities are more 
likely to be defined by extrinsic incentives.

This literature review clearly points out a 
range of factors that minimizes the contextual 
gap between senders and receivers of knowledge. 
In practice it also covers the situation where 
the reader of a written document either contact 
the original informant personally for additional 
information, or automatically are aware of the 
premises of decoding based on a prior process of 
negotiated meaning, and by the use of a shared set 
of resources such as methods, tools, theories and 
practices, as stated by Stein (2005). However, the 
same author opposes the electronic information 
exchange to the far much richer concept of proxy 
sense-making (p. 3). It is, therefore, reasonable 
to discuss the efficiency of virtual information 
retrieval, and whether communities of practice 
are replicable in a virtual context. 

VIrt UAl  cO mmUNIt Ies Of 
pr Act Ice

Virtual communities are, at first sight, very near 
to communities of practice, a group of frequently 
interactive individuals sharing a practice. What is 
different is that communication and coordination 
of work takes place in cyberspace through infor-
mation technology. The community is, therefore, 
relational without reference to a specific location 
(Ahuja & Carley, 1999). Koh and Kim (2004) speak 
of distributed community of practices, and refer 
to a group of geographically distributed individu-
als who are informally bound together by shared 
expertise and shared interest of work. Like com-
munities of practice, they operate with informal 
goals, common language, shared understanding 
and reasonable levels of trust. 

Two factors stand out as being significantly 
different for communities established in a virtual 
context: (1) communication takes place in cy-
berspace, and (2) the lack of physical proximity 
between sender and receiver. With regard to the 
online communication, MNCs usually establish an 
“Intranet” as an essential part of their Knowledge 
Management system: a replication of Internet 
technology that uses a firewall to prevent external 
access (Boettcher, 1998; Bowman, 2002). An in-
tranet allows establishment of discussion forums 
where the receiver taps into written database 
documents describing, for example, best practice 
and, subsequently, has the opportunity to discuss 
their reapplication with the original creators 
(Zack, 1999). In general, information technolo-
gies are cost-efficient instrument for information 
exchange over a geographical distance (Huber, 
1991) by linking organizational units and indi-
viduals through standardized information flows 
(Bowman, 2002; Ensign, 1998) and established 
repositories of codified knowledge (Constant, 
Sproull, & Kiesler, 1997; Pickering & King, 
1995; Purvis, Sambamurthy, & Zmud, 2001). 
In fact, by using databases, more people—or at 
least their written documents—serve the indi-
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vidual as information sources. MNC computer 
networks present the opportunity to ask (a large 
number of) strangers for advice and people can 
respond without having to know their colleagues 
and without having to travel. Such networks con-
nect those who do not enjoy physical proximity, 
shared histories or demographics. Communities 
are connected primarily by e-mail networks 
(Wenger & Snyder, 2000) and overcome spatial 
distance by using collaborative groupware tech-
nologies (McKnight & Bontis, 2002). Members 
of “online communities” feel part of a larger 
Web of relationships in which there are ongoing 
exchanges of commonly-valued items together 
with long-lasting, maintained interactions and a 
developed shared history (Figallo, 1998). Online 
communities not only offer the possibility for 
information exchange, but also enable people to 
socialize (Preece, 2000). The computer system 
thus supports and mediates social interaction, 
facilitating a sense of togetherness.

To distinguish between intranet, newsgroups, 
and chat rooms on one side and virtual communi-
ties on the other, the former ones describe tools by 
which persons can be found and contacted but no 
long-term interest is needed, nor a strong common 
sense. The main purpose is provision of data and 
“ready made” knowledge, which can be retrieved 
without further interaction or any longer term 
interactions. By contrast, virtual communities of 
practice do have a common topic and a long-term 
working history, even though individual members 
may have joined recently. The common theme 
unites the members and they jointly are working 
to improve and develop the field of their interest. 
Thus, the demarcation between the two concepts 
is duration of membership (long for virtual com-
munities), direction of communication (two-sided 
in virtual communities) and finally, the level of 
joint interests (high for virtual communities). 
However, despite the joint interest, the lack of 
physical proximity, through which people meet 
face-to-face and which provides the opportunity 
of warmth, attentiveness and other interpersonal 

affections, is expected to lead to a situation where 
trust may be unlikely to develop (Jarvenpaa & 
Leidner, 1999; Wenger et al., 2002). In decen-
tralized and dispersed organizational structures, 
employees can—through the use of IT—work 
anytime and anywhere, but the fraying of ties 
between people impedes trust-building, which 
again affects the extent of knowledge transfers 
and the kind of information the sender is will-
ing to share (Wiesenfeld, Raghuram, & Garud, 
1999). The next section, therefore, describes the 
circumstances in which knowledge retrieval can 
be efficient in a virtual community.

VIrt UAl  cO mmUNIt Ies AND 
KNOwle Dge r etr IeVAl

Because of the doubts about trust mentioned 
earlier, the virtual community’s efficacy as an 
information-retrieval medium is not clear. We 
must ask whether the lack of geographical prox-
imity, the difficulty in building strong ties and 
the general rootlessness of social relationships 
severely hampers retrieval processes. Commu-
nities of practice normally rely on social capital 
rather than on techno structures (Alvesson & 
Kärreman, 2001) or the overall organizational 
Knowledge Management strategies emphasizing 
economic aspects (Davenport & Prusak, 1998). 
The distance between scattered groups of em-
ployees means people do not meet by chance and 
face-to-face contact is rare. Participants, therefore, 
remain in separate national and company cultures 
representing organizational units that possess 
different capabilities.

The question is whether members of virtual 
communities do retrieve knowledge effectively. 
A literature review by Huysman et al. (2003) 
reveals that virtual teams generally solve such 
problems as lack of trust, lack of shared back-
ground knowledge, and coordination, behavior 
and interaction issues: however, these problems 
were in this case mostly solved using a combina-
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tion of video conferencing and communication 
through e-mail. Cramton (2001) opposes this view 
and finds in her survey that mutual knowledge 
is a problem of geographical dispersed groups 
due to failures in communicating, retaining and 
updating contextual information. Lea and Spears 
(1991) provide one explanation, namely that 
computer-mediated communication reduces the 
number of cues available to the receiver relative 
to face-to-face communication. Conversely, the 
feeling of solidarity and mutual interest in com-
munities of practice should increase the will to 
retain and update contextual information and 
minimize polarization effects.

Strong ties among individuals are also seen as 
necessary for transferring complex knowledge, 
one reason being the awareness of contextual 
backgrounds (Granovetter, 1972; Hansen, 1999). 
Whether it is possible to establish strong ties be-
tween actors in a virtual setting (Preece, 2000) 
is questionable. Virtual strong ties are typically 
founded on initial face-to-face meetings that are 
then later maintained virtually (McDermott, 
1999). Thus, computer-mediated communication 
supports existing ties, whether weak or strong 
(Pickering & King, 1995; Preece, 2000). The 
establishment of new online weak ties typically 
results from newsgroup and chat room partici-
pation, often organized around specific topics 
or demographics, and not necessarily involving 
proxy social relationships (Kraut et al., 1998). 

The virtual context addresses the question of 
whether or not the lack of face-to-face interac-
tion in online relationships hinders or at least 
limits the retrieval processes that are otherwise 
characterized by frequent, long-lasting voluntary 
information transfer, where both partners are will-
ing to develop companionship and accept mutual 
needs (Wellman & Gulia, 2000). However, differ-
ent surveys suggest the possibility to build close 
online social relationships. With asynchronous 
and necessarily verbal information, this is more 
difficult and time-consuming to achieve (Walther, 
1995). Other surveys indicate that group newcom-

ers readily participate actively in online groups 
because the medium affords greater anonymity, 
thus actually lowering barriers to enter a group 
(Ahuja & Galvin, 2003). Gertler (2003) claims that 
even tacit knowledge will flow across regional 
and national boundaries if the virtual community 
is “strong enough.” Nonaka and Takeuchi (1995) 
see the need of transferring knowledge through 
proxy socialization mechanisms. However, this 
claim should not be misread as a ply for face-to-
face relationships because virtual socialization 
media do exist. In addition, through a combination 
of narratives or storytelling techniques and with 
the use of boundary objects such as documents 
(Boland & Tenkasi, 1995), the virtual community 
of practice is useful for retrieval processes. Studies 
by Yates, Orlikowski, and Okamura (1999) reveal 
that communities develop “genres,” that is “so-
cially recognized types of communicative actions 
… that are habitually enacted by members of a 
community to realize particular social purpose” 
(p. 84) and further particular forms (e.g., choice 
of media), structural features (like formatting) 
and linguistic features (specialized vocabulary) 
are developed in communities, all in all helping 
receivers to retrieve knowledge correctly. A survey 
by Zucchermaglio and Talermo (2003) also showed 
how informality in communication was reached 
over time, even in the context of using electronic 
mail systems. This study also proves that sense-
making processes can be established, but further, 
that the time aspect should be integrated into the 
analyses. Therefore, if the receiver is provided 
with the contextual background, and if codes 
and language can be aligned, the same degree of 
retrieval should be achievable even in a virtual 
context. As Wenger (1998, p. 74) writes: “Given 
the right context, talking on the phone, exchang-
ing electronic mail, or being connected by radio 
can all be part of what makes mutual engagement 
possible.” One has also to remember that physical 
proximity also triggers personality clashes and, 
as such, a community of practice might be less 
effective than a virtual community.
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The remaining factor to stress is the issue 
of trust. Dirks and Ferrin (2001) emphasized its 
importance through a literature review, pointing 
out that trust within a group had a significant 
positive effect on openness in communication 
(Zand, 1972). However, as Mayer, Davis, and 
Schoorman (1995, p. 712) write, information 
transfers depends on the sender’s willingness “to 
be vulnerable to the action of another party based 
on the expectation that the other will perform a 
particular action important to the trustor, irrespec-
tive of the ability to monitor or control the other 
party.” The question, here, is whether or not a 
sender will provide contextual information to a 
receiver whom he has never met and perhaps only 
has communicated with via e-mail. Regardless the 
media, it requires repeated interactions to build 
up a feeling of confidence in the other party’s 
value and trustworthiness (Jones & George, 
1998). This supports our argument that a virtual 
community of practice is a forum for repeated 
interaction and thus, enables the necessary feeling 
of confidence in a virtual environment. Further, 
the degree of trust needed for transfer depends on 
the “criticalness” of the transferred information 
(Bhattacharya, Devinney, & Pillutla, 1998). One 
example is the case where an employee assesses 
his “market value” and bargaining power within 
the company, aiming for future career building, 
in respect to the uniqueness of the knowledge he 
possess. Such kinds of knowledge are very criti-
cal and demands high levels of trust before it will 
be transferred (Constant et al., 1999; Husted & 
Michailova, 2002). However, communicating with 
the “unknown” do take place in the initial phase 
of a relationship that simultaneously is the most 
critical phase for trust building (as documented by 
Constant et al., 1999; see also McKnight, Cum-
mings, & Chervany, 1998). Trust in this stage is 
based on calculation, and, therefore, depends on 
the availability of relevant information (Lane, 
1998). Trust can only proceed on the basis of in-
stitutionalized protection or the reputation of the 
receiver (Child, Faulkner, & Tellman, 2005). The 

question is when the corporation can provide the 
needed institutional protection in the beginning 
of the relationships between sender and receiver, 
where trust is to be characterized as fragile. Here, 
the organization can build up a knowledge-sharing 
friendly culture and, in general, align corporate 
norms and values through proper communication, 
which again increases the possibility of shared 
contextual backgrounds (Wiesenfeld et al., 1999). 
Second, trust can be established in virtual com-
munities. Meyerson, Weick, and Kramer (1996) 
operate with the term swift trust in describing 
the creation of trust in temporary teams. When 
trust cannot be established through frequent face-
to-face contact, group members instead import 
expectations of trust from other familiar settings. 
Likewise, the community’s genre repertoire (i.e., 
the types of communicative actions and the forms 
it takes) typically reflects the organizational cul-
tural context (Yates et al., 1999).

Subsequent trust retaining then depends on the 
ongoing activity in the group. Virtual communi-
ties thereby establish swift trust if the organiza-
tion in which the community is embedded has 
implemented a trust-based knowledge-sharing 
culture, and as Constant et al. (1999, p. 400) 
write: “a belief in organizational ownership of 
work encourages and mediates attitudes favoring 
sharing.” In this respect, Jarvenpaa and Leidner 
(1999) test the swift trust framework and find 
that dispersed teams do experience “swift trust,” 
although such trust is fragile and only temporal. 
Kasper-Fuehrer and Ashkanasy (2001) also find 
that a common business understanding and 
strong business ethics are needed to establish 
trust in virtual organizations. Meyerson et al. 
(1996) provide three reasons for an initial high 
level of trust in interaction between individuals 
without any prior relationships (e.g., trusting 
a newcomer to a virtual community and vice 
versa): a) implicit threat within the organization 
that inefficient managed communities at the end 
of the day harm the organization; b) the prospects 
of future interaction between sender and receiver; 
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and c) role clarity where individuals rather act 
as role models. This effect is also described by 
Dawes (1994, p. 24): “we trust doctors because 
we trust modern medicine, and we have evidence 
that it works when antibiotics and operations cure 
people.” If the trustworthiness and reputation of 
a particular group (e.g., engineers or business 
development team) in a particular organization is 
high, it will, following the line of thoughts from 
Meyerson et al. (1996), generate swift trust even 
in newly established virtual communities.

In fact, virtual communities, or at least geo-
graphically dispersed groups—like scientific 
communities—have existed for centuries and 
have been able to establish new paradigms despite 
the disadvantage of distance (Kuhn, 1962). Their 
use of conferences, sabbaticals and virtual com-
munication as sense-making media (Pickering 
& King, 1995) leads us to question whether any 
opportunity to establish a common sense through 
mutual engagement can overcome problems such 
as the lack of geographical proximity (Wenger, 
1998). CERN (The European Nuclear Research 
Centre) and the establishment of the World Wide 
Web (WWW) are relevant examples. The Web was 
conceived by Tim Berners-Lee to solve problems 
of a dispersed group of scientist, all of whom were 
paying CERN short visits. They still needed to 
communicate with colleagues after their tempo-
rary assignments. Even though the coding problem 
among physicists seems manageable, there was 
no documentation of what happened during each 
individual’s stay. In general, employees entering 
the organization were only given a few hints of 
whom to address (Naughton, 1999). The situation 
inspired Tim Berners-Lee to design the basic 
structure of the WWW, which primarily began 
as a search opportunity, not particularly helpful 
for decoding, even though the initial idea was 
that entered documents should be editable by the 
receiver (Naughton, 1999). On the other hand, 
the WWW is forceful as it makes it possible to 
create and share not only written text, but also 
multimedia by combining transfers of hypertext 

with transmissions of images and audio/video 
versions (Abbate, 1999). The story is similar to 
the invention of the telegraph and how it enabled 
industries like the railway (Chandler, 1990) or a 
company like Reuters (Witzel, 2003) to develop 
into geographical dispersed entities. 

Today, IT is an integrated means to commu-
nicate among geographical dispersed actors. Pan 
and Leidner (2003) use a case study of Buckman 
Labs—a chemical company with operations in 
21 different countries—to show how IT supports 
knowledge sharing within and between communi-
ties of practice. Furthermore, Ryssen and Godar 
(2000) provide an example of students working in 
virtual teams communicating by e-mail and the 
Web. Lee and Cole (2003) give a recent example, 
describing the development of the Linux operat-
ing system. In the improvement of this system, 
thousands of volunteers dispersed among both 
organizational and geographical boundaries 
collaborated via the Internet. Criticism impelled 
learning processes, review processes and error 
corrections, which enforced correct retrieval 
of written documents. Linux successfully uses 
culture as a social control mechanism to solve 
trust (and property rights) problems and as such 
illustrates that trust can be developed and main-
tained in virtual settings.

To conclude the above discussion we propose 
that knowledge retrieval–between a sender and a 
receiver communicating in a far distant context 
within an MNC–can be more efficient in virtual 
communities of practice than compared to transfer 
activities outside such communities. By formulat-
ing propositions, we intent to put an emphasis on 
those factors that initially in the communication 
process are going to (1) minimize contextual gaps 
between sender and receiver, and (2) increase the 
likelihood of communication among “stranger,” 
that is, a situation without trust building in a 
proxy environment, given the context of transfers 
and retrieval of written reports within a virtual 
community of an MNC. Over time, virtual com-
munities of practices are anticipated to mirror 
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the characteristics from proxy communities of 
practices, in cases where negotiation of meaning 
takes place among participants (such as asking 
for additional information via a phone call) and 
contextual gaps are minimized via experience. 
Huysman et al. (2003) have here demonstrated 
that a combination of using e-mail and video-
conferencing solved retrieval problems. Therefore, 
if “negotiation of meaning” processes are estab-
lished, virtual communities will contain the same 
characteristics as proxy communities, showing 
distinctive identities, full information availability, 
high level of “knowing who” information, includ-
ing contextual background information, and in 
general that conversation, experimentation and 
shared expertise or passion overcome contextual 
differences.

However, the question is what makes an initial 
retrieval of a written document more efficient 
in a virtual community of practice compared to 
reading documents—accessed from the corporate 
intranet—in general. From our perspective, there 
are various points why the existence of virtual 
communities leads to more efficient retrieval 
processes: First, it is easier for the receiver to 
search a particular piece of information from 
the sender through a virtual community, because 
the amount of entries is less and more relevant 
as compared to a general database. Second, 
swift trust is easier to establish if other group 
members act as role models: this does not help 
the receiver to retrieve per se, but it increases 
the acceptance and the acknowledgement of the 
relevance of the information. Third, sharing a 
practice means shared codes because members 
often possess the same theoretical and practical 
background (Håkanson, 2007). Writings in the 
concept of absorptive capacity also advocate for 
more fluently communication and retrieval when 
members share a professional and theoretical 
background (Cummings & Teng, 2003; Lane 
& Lubatkin, 1998; Reagans & McEvily, 2003; 
Schultz, 2003): to exemplify, shared theoretical 
and professional background will lead to shared 

vocabulary (Yates et al., 1999). This approaches 
the situation described by Sperber and Wilson 
(1995), where contextual information is mutu-
ally known, and actors are aware (because of 
the shared practice) that contextual information 
is shared. Therefore, we propose:

• P1: Individuals participating in virtual com-
munities of practice more efficiently retrieve 
knowledge from written documents in this 
forum than from the corporate database, 
because senders and receivers of knowledge 
more often will share a theoretical and pro-
fessional background.

Still, what really drives people apart in MNCs, 
even in cases of shared practice, are obviously 
national cultures. Hofstede (1980) is famous for 
his research and publications on national culture 
characteristics. However, a recent survey by Li et 
al. (2007) showed that individual hostility rather 
than national cultural-related factors impacted 
knowledge sharing through online communities 
of practice. One reason could be the anonym-
ity that the virtual setting offers the individual, 
which brings all participants on the same ground, 
compared to a “face to face” meeting, where 
participants bring their national identity with 
them (Ahuja & Galvin, 2003). These assump-
tions are similar to the swift trust situation, 
where the “role the sender can play in relation 
to his practice” becomes more important than 
what he or she represents in relation to national 
background. Secondly, we argue that there will 
be less knowledge sharing hostility if members 
identify themselves with the community in 
which they participate. Even though that Fiol and 
O’Connor (2005) demonstrate ambiguous find-
ings in the literature up to now, they still argue 
that members will be motivated to identify with 
the group because of the relatively high degree 
of uncertainty that participation in such a virtual 
group produced. Therefore, swift trust—import-
ing trustworthiness from the organizational 
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setting—and providing the initial institutional 
protection, is a key factor to overcome problems 
of knowledge sharing hostility and uncertainty. 
We propose that lack of institutional protection 
will lead to failures in communicating, retaining 
and updating contextual information. The corpo-
rate culture is for that reason a crucial player for 
efficient knowledge retrieval. This produces our 
second proposition:

• P2: Individuals’ willingness to share 
knowledge through virtual communities of 
practice increases when the MNCs culture, 
and in relation hereto its norms and values, 
establish the needed institutional protection 
to establish swift trust.

cON cl UsION

This article discusses conceptually the phenom-
enon of communities of practice when established 
in a virtual context by MNCs. Our specific focus 
is on the outcome for the individual employee to 
retrieve knowledge efficiently when participat-
ing in such a group. Communities of practice 
are recognized as being efficient for knowledge 
transfers in general. The aim of the article was a 
discussion of whether this comes true in an intra-
organizational virtual setting as well. Based on 
findings from the existing literature, we suggest 
that individual members will share knowledge 
more efficiently in a virtual context, if the organi-
zation provides institutional protection to establish 
swift trust situations. Furthermore, similarities in 
practice and theory initially minimize contextual 
gaps. Over time, negotiation of meaning processes 
needs to be established to copy the success of 
proxy communities of practice. In this case, the 
virtual community must be rich in its use of me-
dia, opening up the possibility of negotiation of 
meaning processes to supply members with other 
members’ contextual background. Further, shar-

ing practices, in the sense of a jointed professional 
and theoretical background, is further helpful for 
information retrieval, and it helps the receiver 
of information to acknowledge the sender as a 
relevant informant. 

Referring to retrieval of written documents, 
the receiver often deals with text written by 
a “stranger” with whom the sender could not 
establish face-to-face contact. A weaker tie be-
tween the actors is foreseeable when compared 
to a local community of practice. The members 
are not “colleagues,” in the sense that daily op-
erations beyond the community area were to be 
fulfilled. To put the discussion in perspective, it 
is worthwhile to address whether a combination 
of the two community forms would be effective, 
such as a virtual community of practice, including 
regular face-to-face meetings. We suggest that 
business (or virtual communities within MNCs) 
get inspired by the structure from scientific com-
munities where members occasionally meet at 
conferences or pay each respective organization 
short visits and, subsequently, cooperate. As 
a part of that process they retrieve knowledge 
from written documents in a virtual context. A 
combination may encompass the positive sides but 
also carries costs and risks of inefficient resource 
allocation. We suggest that the evaluation of rela-
tive importance of these two mechanisms should 
form the basis for further research.
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