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Abstract: A well accepted view of competitive advantage is that physical, human, and
organizational resources provide a firm with the basis for a sustainable competitive advantage if the
resources are rare, durable, imperfectly imitable and non-tradable. While one role of knowledge
management processes and systems is to create, store and share explicit knowledge, it may be the
ability to use such processes and systems to successfully manage tacit knowledge that provides the
greatest opportunity to develop a source of sustainable competitive advantage. However, the very
characteristics that make tacit knowledge a potentially sustainable source of competitive advantage
are characteristics that also make it hard to manage and use. One way to manage tacit knowledge is
to develop and support social networks, in the form of such things as communities of practice as a
knowledge management tool.
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1. Introduction
A well accepted view of competitive advantage with in an industry is that physical, human, and
organizational resources provide a firm with the basis for a sustainable competitive advantage if the
resources are rare, durable, imperfectly imitable and non-tradable [1]. Given these criteria, one
potentially valuable resource is an organization’s ability to create and use knowledge [2, 3 and 4].
While one role of knowledge management (KM) processes and systems is to create, store and share
explicit (codified) knowledge, it may be the ability to use such processes and systems to
successfully manage tacit (un-codified) knowledge that provides the greatest opportunity to develop
a source of sustainable competitive advantage [5]. Factors that make a resource difficult to imitate
and non-tradable include such things as casual ambiguity [6], social complexity [1], and tacitness
[7]; all characteristics of un-codified, tacit knowledge in an organization.
However, it is interesting to notice that the very characteristics that make tacit knowledge a
potentially sustainable source of competitive advantage (e.g., difficult to imitate, non-tradable) are
characteristics that also make it hard to manage and use. Polanyi [8] has been widely cited for his
position that all knowledge is either “tacit” or is embedded in tacit knowledge, because all
knowledge has some “unarticulated elements” [9, p. 937]; and Wasko and Farjo [10] point out that
much of the knowledge in organizations is embedded in individuals rather than systems or
documentation. If some aspect of an organization’s knowledge resources is hard to codify or
articulate, then the resources’ mobility is restricted, not just from the firm’s competition (i.e., which
provides the potential source of a sustained competitive advantage), but also within the organization
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and among organization members. What this suggests is that efforts to capture and centralize
knowledge [11] may be less effective than leaving the knowledge where it is created (i.e., in the
behaviors and minds of the employees) and then developing a distributed network of employees
with a configuration of linkages between employees and a strong norm of cooperation. Employees
serve as nodes in the distributed network; tacit knowledge is housed in the minds and behaviors of
the nodes, and one role of the knowledge management system and the role of managers is to create
and strengthen the connection weights between the nodes. In short, one way to gain a sustainable
competitive advantage from tacit knowledge is to develop and support social networks, in the form
of such things as communities of practice [12] as a knowledge management tool [13].
Such efforts are strongly supported by the literature on cognitive psychology at the individual
level that emphasizes a connectionist view of information processing over the traditional symbolic
view that is consistent with how we often think of knowledge management in organizations. A
connectionist view of knowledge management at the organization-level of analysis can provide a
useful framework for how to manage tacit knowledge, thereby developing and sustaining a source
of competitive advantage.

2. Literature Review
2.1 Symbolic versus Connectionist Views of Information Processing
In literature on cognitive psychology two models are commonly used to represent human
information processing, a symbolic model and a connectionist model. While the symbolic model
operates using a computer metaphor (e.g., sequential processing, a hard drive for long term storage),
the connectionist perspective uses the physical characteristics of the brain as its metaphor (e.g.,
neurons in the brain operating in parallel to produce high speed results). Unlike the symbolic view
that represents information processing as a set of separate functions coordinated by a central
processing unit, the connectionist view explains knowledge management as a distributed process,
using knowledge that is implicit in memory (i.e., tacit knowledge). Information is not seen as data
held in a specific location, but rather a set of neurons activated in a certain pattern [14]. Via a
process known as spreading activation these sets are activated by a stimulus or set of stimuli [15].
The basic difference between the approaches is that the symbolic and connectionist perspectives
make different assumptions about how memory systems are organized and operate. They also have
different views of how a memory system is controlled (e.g., a central vs. distributed control
mechanisms) and how the sequence of cognitive operations proceeds (sequential vs. parallel). It is
these differences in individual information-processing that provide some clues about how
organizations might better manage knowledge.
The traditional view of information processing is on conscious processing of explicit
information stored in long-term memory. The basic model includes a cognitive architecture that is
characterized by short-term visual and auditory sensory stores for inputting information from the
environment, a short-term or working memory with limited capacity, and a long-term memory with
unlimited capacity. Processing follows a sequential format. Information from memory or sensory
stores are operated on, transformed, and returned to memory. It is this perspective that permeates
much of our thinking about how to manage knowledge in organization (i.e., capture knowledge and
store it in memory for retrieval at a later date). Lord and Maher [14] and Kehoe [16] suggest that
while symbolic models of cognition are useful for representing and discussing many of the
empirical findings about individual information processing, they may be misleading when the
emphasis becomes one of understanding how to manage tacit knowledge in individuals. The same
can be said of understanding information processing in organizations.
The connectionist view models information processing provides an alternative view and is
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useful for highlighting the processes associated with developing, storing and retrieving tacit
knowledge. The focus of this perspective is on a more neurological or network level of cognition.
While the symbolic view operates with a computer metaphor, this perspective uses the physical
characteristics of the brain as its template (e.g., a single string of neurons in the brain operating in a
sequential fashion cannot operate very fast, but in parallel they produce high speed results more
typical of some human information processing). Thus, while the symbolic view suggests that
cognition can be explained at a functional level, with processing proceeding in a serial fashion,
using the contents of memory stores and external stimuli as the base, the connectionist view
explains cognition at a neural level, with processing proceeding in a parallel fashion (i.e., parallel
distributed processing), using knowledge that is implicit in memory.
Processing is not thought to occur in various functional locations coordinated by a central
processing unit, and knowledge in memory may not be present except in the state of activation.
That is, an internal or external prime is necessary to “retrieve” information from memory.
Information in memory is not seen as data held in a specific location, but rather a set of neurons
activated in a certain pattern [14] just as we might think about tacit knowledge in organizations
relative to codified information. An initial stimulus primes a given pattern of neural activity [15].
Subsequent internal and/or external cues spread the pattern of activation, priming areas that were
previously inactive and inhibiting other areas that were initially activated by the first stimulus.
Ultimately, the pattern of neural activity ‘settles-in’ to a stable pattern of activation, a point at which
we would say that the desired information was retrieved from memory.
This connectionist perspective of individual information processing holds promise for
understanding and representing knowledge management at the organization and group levels.
Specifically, the idea of a neural network helps us visualize knowledge in an organization as
distributed (rather than centralized) and helps us conceptualize how technology can be used to
manage knowledge by increasing connections between nodes in the network and facilitating the
spreading activation process at an organization level. For knowledge networks to capture, share and
reclaim strategic knowledge in an effective manner [17] managers must be sensitized to the value of
looking at knowledge management as one of creating and managing knowledge as a distributive
network through such constructs as a community of practice.

2.2 Communities of Practice:
Managing Knowledge as a Distributive Network
Much of the emphasis on technology-based efforts to manage knowledge relies on the ability for an
organization to capture and store information in a centralized location (e.g., database). Alternatively,
the connectionist view of knowledge management would suggest that, because knowledge is often
implicit in memory and only available when primed, organizations should assume that much of the
knowledge in an organization should be left at the location where it is created (i.e., in the minds of
the employees) and that organizational-efforts should be directed at increasing the number of
connections between nodes (i.e., employees) in the network and at increasing the strength of the
connections (e.g., creating a culture that values information seeking and sharing). The primary role
of technology would not be as a repository of explicit knowledge, but as a mechanism for
connecting nodes in the network (e.g., a community of practice) that contain tacit knowledge.
A community of practice is a voluntary group of people where knowledge is created and stored
in a decentralized manner, shared among the community members, and applied to practice [18].
Tacit knowledge emerges from the sharing of the knowledge from the continuous practice in the
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community. Proximity or a shared location helps sustain the community, but it is the involvement
and engagement of the members that is critical to the effectiveness of the community. Connections
with community members produce a collective practice. Trying, adopting, accepting, and rejecting
practices creates associations of shared accountability critical to practice. Such behaviors as sharing
so-called war stories and having informal discussions form a collection of agreed upon information
and techniques to be utilized by members of the group [19].
Wenger [18, 20] states that communities of practice exhibit four characteristics: 1) learning as a
process of becoming a part of something (identification), 2) learning as a set of shared experiences
that create a common understanding (meaning), 3) learning as a process of engagement or learning
by doing (involvement), and 4) learning as a process of attachment to the community
(belongingness). Consistent with principles of social learning theories, managers and organizational
practices play critical roles in the extent to which members of a community of practice identify with
the community, develop a sense of meaning, exhibit a high degree of involvement in the
community, and develop a strong feeling of belonging to the community.
Guechtouli, Rouchier and Orillard [21] point out that communities of practice can play a
critical role in helping diffuse knowledge, particularly from experts to newcomers in an
organization, through direct and indirect means. It is the direct means (i.e., without an intermediary
such as a procedure manual or database) that most represents the value of the connectionist
perspective – i.e., one that places a heavy emphasis on maintaining a distributed network and
focusing on developing and strengthening connections between nodes in the network.
Ramchand and Pan [22] found that a critical role of management is to “facilitate rather than
control” (p. 21) the development of the communities. While we can imagine that creating
connections between employees or nodes in the network can be done with technology, forced
proximity (e.g., office or desk locations) , and formal interaction (e.g., mentoring programs, training
sessions), the fact that management must “facilitate rather than control” the development of
communities of practice suggests that the greater challenge for management lies in strengthening
the connection weights between nodes (i.e., increasing the willingness to seek and share
information). Zboralski [23] suggests that the development of relationships (i.e., and thus, strong
connections between nodes) depends, in part, upon the organization’s ability to increase trust and
cohesion among members of a community and to develop a “communication climate” (p. 91).
Others [10 and 24] suggest that levels of interaction or engagement (e.g., making or responding to
queries) depend upon the degree of reciprocity that takes place in the community. Rather than
because of altruism or citizenship behavior, an individual is more likely to participate in the future if
his or her queries lead to favorable responses from other members or if participating in the
community leads to benefits, such as prestige. Facilitating the exchange of benefits or rewards
between members strengthens the connections, thereby increasing the potential for spreading
activation (i.e., seeking and responding to queries) to take place in the future.
In addition, Ramchand and Pan [22] concluded that that the focus of knowledge management
efforts is best directed at developing multiple communities of similar expertise or functions, rather
than to develop cross-functional groups or even a single large community. Because much of the
motivation to participate lies in receiving benefits from the exchange, such as increased learning,
improved career opportunities, more professional connections [23] and “getting work done more
quickly” [25, p. 34], employees are much more likely to participate in communities that share
similar ‘practice’. While it is possible to develop a company-wide climate of communication and
information sharing, much of the motivation to share will lie in sharing within functional, rather
than cross-functional communities. This places an additional responsibility on management to
identify and facilitate the role of boundary spanning activities [26, 27 and 28] that can build
connections between communities, or to redefine the definition of ‘practice’ [29] around more
cross-disciplinary activities (e.g., innovation, problem-solving).
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Another interesting challenge facing managers extends from a finding by Schenkel and
Teigland [30] that communities of practice that had stable communication channels performed
better than a community of practice that experienced changes in its communication channels. In
individual information-processing the speed at which information is accessed and processed is a
function of the number and strength of the neural pathways or connections within the network.
Assuming that the analogy holds for organization-level networks and information processing, it
makes sense that changes that either inhibit or break connections within the network have the
potential to decrease performance of the network. Thus, while organizations such as Google or
Yahoo take pride in continuous acquisitions and reorganizations as sources for innovation, there
may be a cost of decreased learning and sharing that results from changing the members of a
community or changing the ability for the members to easily interact in informal settings where
storytelling and other forms of face-to-face sense making can take place.

3. Conclusion
One of the many interesting features of the human brain is the fact that information (e.g., names,
dates, stories, facts) is implicit and does not exist except in a state of neural activation. While we
like to think about information processing as a search, retrieve and replace activity that focuses on
storing explicit knowledge in memory locations, a more useful analogy is one of a neural network
where information is distributed, and information processing occurs through an internally- and/or
externally-primed spreading-activation process. This understanding about how information is
processed in the human brain provides both the opportunity and the challenge for better
understanding how to manage tacit knowledge in organizations.
While organizations often place much of their efforts on acquiring, isolating and maintaining
tangible resources that could serve as sources of competitive advantage, it is information, and the
tacit nature of much information that has a unique potential to serve as sources of sustainable
competitive advantage. To do so requires managers to better understand how to manage knowledge
as it exists in a distributive network, rather than only focusing on capturing and storing explicit or
codified knowledge that is more easily imitated or tradable. The connectionist view of information
processing and the communities of practice construct provide complementary advice about how to
do so. Together, they suggest that the task of the organization is to manage knowledge by
developing and facilitating a set of communities of practice within the organization, each serving as
separate neural networks focused around practice. Information is distributed throughout the
community and activated through interaction among the members. Within the communities
managers must focus on creating and strengthening the connections between members or nodes in
the network through such things as stable, information-rich communication channels, developing
trust and cohesiveness and creating a climate that values seeking and sharing information.
In addition, the connectionist analogy can be extended one level higher, conceptualizing each
of the communities of practice within the organization as nodes in a larger network. In this case, the
role of the organization extends to building and strengthening connections between the communityof-practice nodes. The ‘collective bridge’ concept [31] provides a useful way to frame a discussion
about how to build a network of networks (i.e., an interconnected a set of communities of practice).
Developing a collective bridge between communities is different from identifying and utilizing
boundary spanners that move between the communities of practice. It is a more connectionist-like
structure that is a “broad nexus of relationships among members” [31] of the various communities
that house and develop the tacit knowledge that can serve as a source of competitive advantage for
the firm.
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