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he concept of Knowledge Management (KM) (Nonaka &

Takeuchi, 1995) was popularized in the 1990s at a time
when the dominant organizational metaphor was “organizations
as computers.” Consistent with that metaphor, KM was conceptu-
alized as creating and maintaining a stand-alone repository for
capturing organizational expertise. The explosion of the Internet
and World Wide Web has made this view obsolete and transformed
the metaphor into one of “organization as networks,” leading one
recent trade book to title a section, “It’s the network, stupid!”
(Hartman, Sifonis, & Kador, 2000). This reconceptualization
from stand-alone repositories to knowledge networks implies that
intelligence resides in the network as a whole rather than in particu-
lar nodes (Contractor, 2002). These knowledge networks contain
the collective competencies that enable organizational members to
produce products and services.
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CONCEPTUALIZING
KNOWLEDGE NETWORKS

The nodes in a knowledge network include individuals as well as
aggregates of individuals, such as groups, departments, organiza-
tions, and agencies. Increasingly, the nodes also include nonhuman
agents such as knowledge repositories, Web sites, content and
referral databases, avatars, and “webbots™ (Carley, 2002). The
social structures in these networks refer to who knows whom in the
network, whereas the cognitive social structures refer to who
knows who knows whom (Krackhardt, 1987). The knowledge net-
work linkages describe who knows what, whereas the cognitive
knowledge network linkages refer to who knows who knows what.
The communication network linkages include knowledge retrieval
from human and nonhuman agents as well as allocation of informa-
tion to others. Other influential organizational networks’ linkages
include trust and authority relations, formal alliances, and proxim-
ity, as well as the relations specified by the underlying information
technology infrastructure such as intranets and extranets. The chal-
lenge of KM is, therefore, reconceptualized as a challenge of
understanding the psychological, social, and communicative
mechanisms by which these knowledge networks ties are created,
maintained, dissolved, or reconstituted.

THEORETICAL MECHANISMS FOR
EMERGENCE OF KNOWLEDGE NETWORKS

Monge and Contractor (2001; in press) have proposed a
multitheoretical, multilevel (MTML) model to study the manage-
ment of knowledge networks. The primary question addressed by
the MTML model is, What are the psychological, social, and com-
municative theoretical mechanisms that help us understand why
individuals and aggregates forge, sustain, or dissolve knowledge
network ties with other human and nonhuman agents? The MTML
model argues that no single theory can account for the complex
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motivations that inform our decisions to forge, maintain, or dis-
solve knowledge network ties. Instead, there are multiple theoreti-
cal mechanisms operating simultaneously, sometimes reinforcing
and in other cases undermining one another. For instance, based on
mechanisms suggested by theories of homophily, individuals forge
“birds of a feather” knowledge network ties with others who may
share similar attributes such as gender or level in the hierarchy.
However, this motivation may be undermined by mechanisms sug-
gested by cognitive theories whereby one might seek out an expert
even if that person does not share any attributes. Hence, these multi-
ple theoretical mechanisms, enumerated later in this section, must
be examined systemically.

The MTML model also argues that the multiple theoretical moti-
vations for developing knowledge network ties operate at multiple
levels, including individual links, dyads, triads, cliques, and at the
global level of the entire network. For instance, theories of social
exchange suggest that an individual will seek a knowledge network
tie with another individual if the other can reciprocate and offer
something in return. As such, this mechanism operates at the
dyadic level. However, theories of mutual interest suggest that an
individual will contribute to a knowledge repository only if all
other members in the network are also willing to do so. Hence, this
motivation can only be explained by examining, at the global level,
the entire network.

Monge and Contractor (in press) identified a wide array of social
and communication theories that explain the forging of knowledge
network linkages. Theories of self-interest focus on how people
make choices that favor their personal preferences and desires by
creating ties that enable them to seek goals they wish to achieve.
Two primary theories in this area are the theory of social capital
(Burt, 1992) and transaction cost economics (Williamson, 1991).
Theories of mutual interest and collective action examine how
forging knowledge network ties produces collective outcomes
unattainable by individual action. People create knowledge ties
because they believe they serve their mutual interest in accomplish-
ing common or complementary goals. Public goods theory (Fulk,
Flanagin, Kalman, Monge, & Ryan, 1996) exemplifies this per-
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spective by examining the conditions that induce network members
to contribute their knowledge resources to the realization of public
goads, such as databases or knowledge repositories.

Contagion theories address questions pertaining to the spread of
ideas, messages, attitudes, and beliefs through direct or indirect
network contact (Burt, 1987). Similarly, the spread of knowledge is
blocked by isolating parts of the network or by inoculating against
infection. Cognitive theories explore the role that meaning, knowl-
edge, and perceptions play in network development. Decisions to
forge network ties with others are influenced by who or what peo-
ple think others know. Transactive memory systems (Moreland,
1999) consist of knowledge networks in which people assume
responsibility for mastery among various aspects of larger knowl-
edge domains. In this way, the collective is more knowledgeable
than any component.

Exchange and dependency theories explain the emergence of
knowledge networks on the basis of the distribution of information
and material resources among network members (Cook, 1982).
People seek the knowledge they need from others while giving
what others also seek. Homophily and proximity theories account
for emergence of knowledge networks on the basis of trait similar-
ity as well as similarity of place (McPherson & Smith-Lovin,
1987). Here, knowledge network ties are created on the basis of
common traits such as age, gender, tenure, place, and professional
interests. The theory of electronic propinquity extends this idea to
the realm of e-mail, telephones, and other forms of electronic com-
munication (Rice & Aydin, 1991).

Finally, coevolutionary theory posits that linkages are typically
created in the belief that they will increase individual or organiza-
tional fitness, measured as performance, survivability, adaptability,
robustness, and so on (Campbell, 1986). Coevolutionary theory
articulates how communities of organizational populations linked
by intrapopulation and interpopulation knowledge networks com-
pete and cooperate with each other for scare resources (Baum,
1999; Monge & Contractor, in press). Creation and maintenance of
community networks is key to collective survival.
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EMPIRICAL FINDINGS ABOUT THE EMERGENCE
OF KNOWLEDGE NETWORKS

Preliminary findings from our research (Contractor et al., 1998)
indicate that three theoretical mechanisms are particularly influen-
tial in explaining the creation of network ties for retrieval and allo-
cation of information among individuals. They are, specifically,
transactive memory theory, social exchange, and proximity. That
is, individuals tend to retrieve information from those who they
think are knowledgeable; they also tend to retrieve information
from those to whom they can offer expertise in another area in
exchange, and, finally, they seek information from others who are
in close proximity, irrespective of whether they may be considered
an expert. Furthermore, individuals tend to be more, not less, likely
to retrieve information directly from those who publish to knowl-
edge repositories. This finding runs counter to the argument that
publishing to a common database reduces the need for others to
retrieve information directly from the publisher. Our preliminary
results suggest that publishing serves more as a signal about which
individuals are knowledgeable in certain areas—which then leads
others to contact them directly.

Our research also provides preliminary insights about the
MTML mechanisms that explain motivations to publish and
retrieve knowledge from repositories. First, public goods theory
explained that individuals created and sustained publishing and
retrieval links with knowledge repositories if they perceived that
the repository had a high provision of collective knowledge con-
tributed by the group in an area of interest to them, and if the costs
of accessing the repository were low. Second, as suggested by cog-
nitive theory, the links between individuals and knowledge reposi-
tories were sustained if people believed that knowledgeable others
in the network were contributing to the database. Finally, there was
only modest evidence of social exchange mechanisms in that
retrieving information from a knowledge repository did not
increase the likelihood that people would publish to it.

Taken together, the theoretical analysis and empirical findings
offer interesting insights about the MTML factors that influence
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the creation and maintenance of knowledge networks. Additional
research from this framework will suggest how to design novel
technological infrastructures to support knowledge networks.

DESIGNING KNOWLEDGE NETWORKS
FOR THE FUTURE

The managing-knowledge-networks approach developed in this
essay is increasingly salient as we leverage many emerging techno-
logical capabilities, including “communityware™ and peer-to-peer
(P2P) infrastructures. These emerging technologies are in contrast
to traditional server-client infrastructures, where one or more of the
nonhuman agents is the server and the individuals who publish or
retrieve information are clients. Although this infrastructure domi-
nates most of what we encounter today on the Web, intranets, and
extranets, it is being challenged by new technological infrastruc-
tures. As we argue below, the social implications of these new infra-
structures further underscore the need for an MTML framework.

Communityware programs help individuals identify who knows
what (Wellman, 2001) based on the premise that retrieving a docu-
ment in a particular knowledge area is often less useful than con-
tacting a knowledgeable person. This capability is heightened
when the knowledge desired is not easily “migrated” via a docu-
ment, and hence, interaction with the expert is crucial to gain access
to the embedded knowledge. Communityware can be considered as
a referral rather than a content database, an example of which is
IKNOW (Inquiring Knowledge Networks on the Web) (Contractor,
O’ Keefe, & Jones, 1997). It has the potential to reorganize commu-
nities by visually making explicit to its members the following rela-
tionships: Who knows whom? Who knows what? Who knows who
knows whom? and Who knows who knows what? (Contractor &
Bishop, 2000; Contractor, Zink, & Chan, 1998). The MTML model
is particularly well suited to examine the impacts of community-
ware programs on the evolution of knowledge networks. By mak-
ing visible to individuals in the community the identities of others
that have shared or complementary expertise, all individuals can
have the ability to accurately identify the nodes that have the exper-
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tise they seek to obtain. By equalizing their cognitive knowledge
networks. communityware programs explicitly invite an examina-
tion of the other theoretical mechanisms that might motivate indi-
viduals to seek knowledge from one node rather than another. That
is, the MTML model offers an analytic framework to explain why
person X might forge a knowledge network link with person Y
despite person X’s awareness (from communityware programs)
that person Zis the leading expert on a particular topic of interest.

A peer-to-peer (P2P) infrastructure (Contractor, in press; Oram,
2001) creates a network in which each node is both a server and a
client (sometimes called a servent). Examples of this architecture
include the well-known web sites Napster and eBay, where central
knowledge repositories are replaced by connecting individuals
directly to one another. Other P2P applications, such as Gnutella,
Morpheus, FreeNet, and Groove, dispense with intermediary direc-
tory servers, using instead automated search algorithms to help
peers determine who has what or who knows what within the net-
work. The MTML model is especially appropriate to study the
emergence of knowledge networks based on P2P infrastructures. In
a server-client infrastructure, our research and theory focused on
explaining why each of the client nodes connected to one or a few
server nodes. But as we migrate to P2P infrastructures, theory and
research need to examine the multiple theoretical motivations that
explain why each node may choose to connect with any of the myr-
iad other nodes in the network.

CONCLUSION

The future of knowledge network theory and research is nothing
if not highly promising. We have come to realize that we live in a
highly connected, knowledge-intensive, organizational world,
where the structural interconnections in large part determine what
we know and what we can and cannot do (Castells, 1996). Concur-
rently, the amount of knowledge network theorizing and research
has grown geometrically in the past 15 years. Furthermore, this
explosion of work has crossed many disciplines (Monge & Con-
tractor, in press). Never before has the opportunity or necessity to
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manage knowledge networks been as great as it is today. To make
significant progress in our efforts to understand how best to manage
knowledge networks, we need to utilize MTML models to integrate
multiple social and communication theories at multiple levels of
empirical analysis.
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