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Abstract: In many organisations, conservation of specialised expertise is picked out as
a central theme only after experienced members have already left. The paper presents
the SELaKT method, a method for Sustainable Expert Localisation and Knowledge
Transfer based on social network analysis (SNA). It has been developed during a
project co-operation between the Department of Information Science at the Institute
for Media and Communication Studies, Free University Berlin, and the Fraunhofer
Institute for Production Systems and Design Technology IPK, Berlin. The SELaKT
method uses recent insights into network analysis and pragmatically adapts SNA to suit
organisational practice. Thus it provides a strategic tool to localise experts, to identify
knowledge communities and to analyse the structure of knowledge flows within and be-
tween organisations. The SELaK T method shows its advances and increasing relevance
for practical use by integration of specific organisational conditions and requirements
into the process of analysis.
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1 Introduction

The primary importance of informal communities and networks in knowledge
management (KM) has become widely accepted. This shift of focus towards a
social perspective as the dominant paradigm in KM studies takes into account
that the majority of individual knowledge transfer does not follow formal hierar-
chies or processes but is instead driven by personal and informal communications.
Such a social constructionist view of knowledge exchange (see also [McDermott,
02], [Wersig, 00]) considers single individuals as well as social aggregates and
their structural patterns. This demands a set of appropriate tools and methods
to analyse personal relationships and flows of informal knowledge exchange. In
this paper it is argued that social network analysis (SNA) is a highly effective
tool not only for the theoretical conceptualisation of knowledge networks but also
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for the empirical localisation of informal expertise and facilitation of sustainable
knowledge transfer. Thus, the method for Sustainable Expert Localisation and
Knowledge Transfer (SELaKT) is seen as a valuable contribution to a wider set
of practical methods for the implementation of KM.

SNA is a sociological method to undertake empirical analysis of the structural
patterns of social relationships in networks (see e.g. [Scott, 91], [Wasserman
and Faust, 94], [Wellman and Berkowitz, 88]). It lays the foundation to develop
a methodical KM tool to help us identify, visualise, and analyse the informal
personal networks that exist within and between organisations (see also [Cross,
02]). Based on SNA, the SELaK T method evaluates availability and distribution
of critical knowledge and facilitates

— the strategic development of organisational knowledge,

— the transfer and sustainable conservation of implicit knowledge,

— the development of core competencies (like leadership development),

— the creation of opportunities to improve communication processes,

— the identification and support of communities of practice,

— the harmonisation of knowledge networks (for example after mergers and
acquisitions),

— the sustainable management of relationships between distributed sites and
external partners.

2 The SELaKT Method

2.1 Background

A variety of literature examines informal networks and communities and their
role in KM and innovation management (see e.g. [Armbrecht et al., 01], [Brown
and Duguid, 91], [Collinson and Gregson, 03], [Jain, 90], [Lesser, 01], [Liyanage
et al., 99], [Mertins et al., 03], [Nahapiet and Ghoshal, 98], [Nohria and Eccles,
92], [Wenger, 99], [Zanfei, 00]). Discussions of network structures in manage-
ment literature were strongly influenced by [Drucker, 89] and [Savage, 90]. All of
these authors stress the importance of networks for knowledge sharing. Organ-
isations that develop networks both internal and external to their organisation
are supposed to be able to deal with knowledge more effectively (see e.g. [Kanter,
01)).

The analysis of networks aims at tracing social relationships wherever they
may go (on the boundary specification problem in network analysis see [Laumann
et al., 89]). Networks can be distinguished according to their level as between
individuals, groups, communities, organisational units (departments), organisa-
tions (companies), collectives of organisations or even between societies. Discus-
sions about the role of networks in KM tend to stress the importance of informal
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networks (as opposed to formalised networks). Often, networks are viewed in the
KM context as an activity, that of "networking” (see e.g. [Seufert et al., 99]).
Even so, despite all of the literature that identifies communities and networks
as effective environments for the sharing of personal knowledge, there is a lack of
systematic methods for practical use to identify knowledge communities and net-
works, to analyse their structure and to take measures to actively support them.
The next sections present basic methods and steps of application of the SELaKT
method as well as models of interpretations and ways of interventions. It argues
that SNA provides a rigorous analytical foundation for the implementation of
practical methods in KM to analyse informal communities and networks.

2.2 Method

The SELaKT method was developed as part of the BMBF (Federal Ministry of
Education and Research) project ”Wachstum mit Wissen” (growth with knowl-
edge) at the Fraunhofer Institute for Production Systems and Design Technology
IPK, Berlin, in co-operation with the Department of Information Science, Free
University Berlin. It provides an adaptation of SNA to suit practical needs as
a strategic tool for expert localisation, identification of knowledge communities
and analysis of the structure of intra- and inter-organisational knowledge flows.
The basic concepts are those of network members and their relationships, clus-
ters, structural holes and cut-points (for a comprehensive introduction to SNA
and its analytical concepts see e.g. [Scott, 91] or [Hanneman, 01]).

Network members and relationships: SNA perceives social structure as the
pattern organisation of network members and their relationships. Network
data are defined by the members of the network and their relationships.
Relationships between members of a network are characterised through di-
rection (directed and undirected ties, represented by arrows in figure 1) and
intensity (weak and strong ties, indicated by strength of lines).

Cliques and clusters: Sub-sets of members can build dense connections and
develop cohesive sub-groups of the network (like for example the members
3,4, 5 and 6 in figure 1). These are known as cliques and clusters ( [Watts
and Strogatz, 98]).

Structural holes: In many cases, networks are not only clustered into cohe-
sive sub-groups, but are also split into loosely coupled or independent com-
ponents (like the members 13, 14 and 15 in figure 1). In this case, not all
possible connections are present: there are structural holes ( [Burt, 92]).

Cut-points: Persons of pivotal significance in holding components together are
called cut-points or bridges: central nodes that provide the only connection
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component

Figure 1: Network members and their relationships

between different parts of the network (like member 2 in figure 1). Cut-points
build bridges between sub-groups that would otherwise have been cut-off and
split into separate, unconnected components.

Hubs: As networks are clustered, some members are important as simultaneous
actors in many clusters. These are known as hubs ( [Kleinberg, 99], [Rosen,
00]). As [Barabdsi, 03] puts it, these persons "have played in very different
genres during their careers”.

2.3 Application

The primary steps of the application process of the SELaKT method include:

clarifying objectives and defining the scope of analysis (knowledge domain),
developing the survey methodology and designing the questionnaire,
identifying the participants,

collecting the survey data and gathering further information from other re-

i S

sources,
5. analysing the data through formal methods of SNA,



Mueller-Prothmann T., Finke I.: SELaKT - Social Network Analysis ... 695

6. interpreting the results of analysis,
7. taking actions for intervention.

The focus of the SELaK T method is put on the successful integration of spe-
cific organisational conditions and requirements into the methodological process.
To clarify objectives and to define the scope of analysis means to explore the
interests, challenges or difficulties found in an organisational setting. Reasons to
undertake a SNA include for example:

— strategic considerations by ex ante definition of critical knowledge domains,

— lack of expert knowledge or expertise is not available where it is needed
(for example because of lack of transparency or inefficiency of knowledge
communication),

— studies of the distribution of personal knowledge along the process chain,

— foundation or facilitation of communities of practice,

— visualisation of networks to foster team development or merger of originally
independent departments or business units.

Since SNA focuses on inter-personal relationships, it is of critical importance
to take into consideration the fact that involved participants always anticipate
certain results during the process already. This is a very controversial issue. For
example, from an organisational perspective it seems reasonable to achieve as
much transparency as possible on competencies and expertise of the organisa-
tion’s members. But measures to increase transparency are paralleled by general
concerns about violations of privacy for example. This makes it necessary to
clearly define objectives and communicate the benefits with all involved persons
(see also [Mei et al., 04]). It is very helpful if everybody who is involved sees his
or her own benefits straightforwardly.

The factors outlined above have to be considered in the methodical process
and are met by means of internal communication and motivation for participa-
tion as integral parts of the SELaKT method. Internal communication between
involved persons and involved departments and third parties in an early stage
of the process is highly important to reach successful results.

2.4 Interpretation

Since results of a SNA are of a descriptive nature, knowledge about the spe-
cific organisational background is needed for their interpretation. To illustrate
interpretation by a concrete example, an organisation chart will provide the or-
ganisational background information here (see figure 2). The SNA undertaken in
a research and service organisation aimed at localising persons who are experts
with regard to funding of new research projects from the European Union. Some
of the most important results are visualised in figure 2 and could be interpreted
as follows:
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Figure 2: Formal Versus Expert Structure in a Research Organisation

Clusters and components: the members of department ¢ build dense connec-
tions and develop a cohesive sub-group independent of the rest of the network
since all of its members are connected. Clusters are of special interest to net-
work analysts as they are important for understanding the behaviour of the
whole network. For example, organisational clusters or components can de-
velop their own ”sub”-cultures and attitudes toward other groups (see [Cross,
02]). They can also gain influence on the overall network.

Expert networkers: Network member 7, head of department b, is a contact
person with high expertise for his colleagues. This is indicated by degree cen-
trality, a measure of the incoming and outgoing connections held by an indi-
vidual network member. Incoming connections (in-degree) define the popu-
larity of a member; those with many ties are members who are considered as
having high levels of expertise. On the other hand, excessive linkages might
indicate the stress and overload of member 7.

Experts and agents: Results of the analysis indicate that member 2, head of
department a, is considered as an expert; nonetheless, he is not a popular
contact person with regard to his expertise. Instead of member 2, network
member 3 internally communicates the knowledge of member 2 within the
department (with members 4, 5 and 6); he is the "agent” of member 2.

Silent experts: Expertise of member 13 is received only by his direct col-
leagues. This probably results from the fact that his expert knowledge is
not transparent throughout the organisation. Insufficient links mean that
these members are not well integrated into knowledge flows. They might
indicate the potential resources of network members that are not used.

Experts of highly specialised knowledge: Member 8 gives an example for a
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network actor that has an relationship across formal hierarchies with member
1 (compare with organisation chart). This relationship may indicate highly
specialised expertise of member 8.

Bottlenecks and knowledge gaps: In the example, a majority of expert com-
munication is centred around the heads of departments. For example, if
member 7 leaves the organisation, there would be excessive lack of exper-
tise and, moreover, he would create a structural hole so that parts of the
network would split into unconnected independent components. Cut-points
represent the network’s bottlenecks and are critical to the knowledge flow
of a network. On the other hand, too many links can lead to inefficiency
of knowledge exchange. Generally speaking, links between sub-groups (for
example, between members of different departments) must be coordinated
effectively and efficiently.

Enablers: As a complementary concept to bottlenecks, hubs are enablers of
knowledge sharing between different clusters. They can effectively link dif-
ferent sub-groups of the network and can facilitate knowledge flows between
different departments or to external organisations. (The example illustrated
here does not include hubs since the study was focused on one business unit
with a small number of members.)

It should be noted that the SELaKT method is focused on a clearly defined
objective within a clearly defined scope of analysis (knowledge domain). As a
consequence, network structures, network positions and relationships are results
within the defined scope. This implies that network members who have a promi-
nent network position with regard to a certain domain of knowledge may have
a less prominent position with regard to a different subject of analysis.

2.5 Intervention

Based upon the results of the SELaKT method and their interpretation, in-
terventions are recommended to improve knowledge flows, to foster knowledge
communication, and to strengthen relationships within the network, to built
relationships to other networks, and to develop strategies for the creation of
flourishing knowledge environments and for sustainable knowledge transfer. This
section gives examples of very effective ways for interventions. Since every net-
work shows its individual strength and weakness, they are relevant for the given
example only and cannot be treated as general recommendations.

Development of personal competencies and expertise: With the excep-
tion of department c, identified expertise is focused on the heads of the
departments. The question is if this is the appropriate position for experts
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with regard to the studied domain of knowledge; perhaps, people in other
hierarchical positions should also become experts. Member 2, head of a de-
partment as well, has chosen a different approach: he provides his expertise
to member 3 who is the contact person for other people. Thus, member 2
is able to keep his expertise up-to-date, while in return member 3 gets the
knowledge from member 2 and becomes an expert himself. This is an exam-
ple of sustainable knowledge transfer which proves to be very successful.

Integration of hidden expertise: Isolated components (like the members of
department c¢) should be integrated into the knowledge network. A very
basic, but nevertheless very effective measure for intervention is ”[s]imply
asking people to spend five minutes [...] to identify what they ’see’ in the
map, the structural issues impeding or facilitating group effectiveness, and
the performance implications for the group” ( [Cross, 02]). But isolated com-
ponents can be quite resistant to change. This makes it necessary to precisely
communicate the benefits of knowledge transfer for all participants and to
create an environment for open knowledge exchange.

Promotion of cross-departmental knowledge transfer: As illustrated in
the example, knowledge is primarily communicated within the individual
departments. Knowledge transfer between the departments is mediated by
their heads (with the exception of the direct relationship between member 1
and 8). Knowledge exchange without the heads of departments as bottlenecks
could be organised more efficiently through means of cross-departmental
meetings or facilitation of communities of practice.

In a final discussion round about the results of the network example given
above, it was mentioned that there exists high inefficiency of the project acqui-
sition process because of a lack of transparency. This inefficiency could be met
by popular KM solutions like IT based tracking systems, knowledge navigators
and yellow pages to avoid multiple project applications at the same time or to
avoid "project cannibalism”, to provide an overview over finished and ongoing
projects and to easily find experts.

3 Conclusion

As introduced in this paper, SNA has practical application beyond a narrow the-
oretical perspective. By focusing on the social aspects of KM in a methodically
rigorous manner, the SELaKT method has much potential. Nevertheless, the
use of SNA in KM may be limited in environments characterised by high social
complexity and a large variety of organisational constraints. The creation of an
environment suitable for SNA is an integral part of the SELaKT method. There-
fore, it cannot be mentioned too often that the integration of all involved persons
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during an early stage of the process is of critical importance. This includes the
identification of potential conflicts and problems on the one hand, and on the
other hand a gain of commitment of all responsible persons; commitment of the
management level, commitment of other leading persons and experts within the
domain of knowledge, and last but not least of workers’s representatives (like
the German "Betriebsrat”) are necessary preconditions. To gain commitment
of these key persons as well as of the survey participants themselves include to
promote the advantage of a SNA and also to point to its limits. Concerns about
undertaking a network analysis and objections against it must be taken seriously
and taken into account of the process planning.

Further adoption of the SELaKT method will depend on evidence provided
by future research, case studies and practical implementation in organisational
business strategies in the various fields of application. Foci of further research
include (1) application of network analysis not only as a snap-shot but under-
taken as a continuing activity (longitudinal study), (2) research on methods for
interpretations and different ways of interventions to improve knowledge sharing
through further case studies and (3) comparative studies into the cultural factors
that influence network structure and performance (between different industries
as well as studies on an international level). Then, insights from the application
of the SELaKT method could provide the basis to develop measures for assess-
ing the contribution of informal networks, communities of practice and other
social aggregates within organisations to overall organisational performance and
innovation.

References

[Armbrecht et al., 01] Armbrecht, F. M. R. Jr., Chapas, R. B., Chappelow, C. C.,
Farris, G. F., Friga, P. N., Hartz, C. A., Mcllvaine, M. E., Postle, S. R., Whitwell, G.
E.: “Knowledge Management in Research and Development”; Research Technology
Management, 44, 4 (2001), 28-48.

[Barabési, 03] Barabdsi, A.-L.: “Linked. How Everything Is Connected to Everything
Else and What It Means for Business, Science, and Everyday Life”, Plume, New
York et al. (2003).

[Brown and Duguid, 91] Brown, J. S., Duguid, P.: “Organizational learning and
communities-of-practice: Toward a unified view of working, learning, and inno-
vation”; Organization Science 2, 1 (1991), 40-57, also online available: http:
//www2.parc.com/ops/members/brown/papers/orglearning.html [30.07.2002].

[Burt, 92] Burt, R. S.: “Structural Holes”, Harvard University Press, Cambridge/MA
(1992).

[Collinson and Gregson, 03] Collinson, S., Gregson, G.: “Knowledge networks for new
technology-based firms: an international comparison of local entrepreneurship pro-
motion”; R & D Management, 33, 2 (2003), 189-208.

[Cross, 02] Cross, R., Parker, A., Borgatti, S. P.: “A bird’s-eye view: Using social net-
work analysis to improve knowledge creation and sharing”; IBM Institute for Busi-
ness Value, online available: http://www-1.ibm.com/services/strategy/files/
IBM_Consulting_A_birds_eye_view.pdf [14.01.2003].



700 Mueller-Prothmann T., Finke I.: SELaKT - Social Network Analysis ...

[Drucker, 89] Drucker, P. F.: “The New Realities”, Harper and Row, New York et al.
(1989).

[Freeman, 77] Freeman, L. C.: “A set of measures of centrality based on betweenness”;
Sociometry 40 (1977), 35-40.

[Granovetter, 73] Granovetter, M.: “The Strength of Weak Ties”; American Journal
of Sociology, 78 (1973), 1360-1380.

[Hanneman, 01] Hanneman, R. A.: “Introduction to Social Network Methods”; Uni-
versity of California, Riverside, Department of Sociology (2001), online available:
http://faculty.ucr.edu/ hanneman/S0C157/NETTEXT.PDF [29.01.2004].

[Jain, 90] Jain, R. K., Triandis, H. C.: “Management of Research and Development
Organizations. Managing the Unmanageable”, John Wiley & Sons, New York et al.
(1990).

[Kanter, 01] Kanter, R. M.: “Evolve! Succeeding in the digital culture of tomorrow”,
Harvard Business School Press, Boston/MA.

[Kleinberg, 99] Kleinberg, J. M.: “Authoritative Sources in a Hyperlinked Environ-
ment”; Journal of the ACM, 46, 5 (1999), 604-632.

[Laumann et al., 89] Laumann, E. O., Marsden, P. V., Prensky, D.: “The Boundary
Specification Problem in Network Analysis”; in: Freeman, L. C., White, D. R.,
Romney, A. K. (eds.): Research Methods in Social Network Analysis, George Mason
University Press, Fairfax/Virginia (1989), 61-87.

[Lesser, 01] Lesser, E. L.: “Communities of practice and organizational performance”;
IBM Systems Journal, 40, 4 (2001), 831-841, also online available: http://www.
research.ibm.com/journal/sj/404/lesser.pdf [06.05.2002].

[Liyanage et al., 99] Liyanage, S., Greenfied, P. F., Don, R.: “Towards a fourth gen-
eration R & D management model - research networks in knowledge management”;
International Journal of Technology Management, 18, 3/4 (1999), 372-394.

[McDermott, 02] McDermott, R.: “Knowing is a Human Act”; Informatik - Informa-
tique. Zeitschrift der schweizerischen Informatikorganisationen, 1 (2002), 7-9.

[Mei et al., 04] Mei, Y. M., Lee, S. T., Al-Hawamdeh, S.: “Formulating a communica-
tion strategy for effective knowledge sharing”; Journal of Information Science, 30,
1 (2004), 12-22.

[Mertins et al., 03] Mertins, K., Heisig, P., Vorbeck, J.: “Knowledge Management”,
2nd edition, Springer Verlag, Berlin (2003).

[Nahapiet and Ghoshal, 98] Nahapiet, J., Ghoshal, S.: “Social capital, intellectual cap-
ital, and the organizational advantage”; Academy of Management Review 40, 2
(1998), 242-266.

[Nohria and Eccles, 92] Nohria, N., Eccles, R.G.: “Face-to-face: Making network or-
ganizations work”; in: Nohria, N., Eccles, R.G. (eds.): Network and Organizations,
Harvard Business School Press, Boston/MA (1992), 288-308.

[Rosen, 00] Rosen, E.: “The Anatomy of Buzz”, Doubleday, New York (2000).

[Savage, 90] Savage, C. M.: “Fifth Generation Management. Integrating Enterprises
Through Human Networking”, Butterworth-Heinemann (Digital Press), Boston
(1990).

[Scott, 91] Scott, J.: “Social Network Analysis. A Handbook”, Sage, London et al.
(1991).

[Seufert et al., 99] Seufert, A., Krogh, G. v., Bach, A.: “Towards knowledge network-
ing”; Journal of Knowledge Management, 3, 3 (1999), 180-190.

[Wasserman and Faust, 94] Wasserman, S., Faust, K., 1994: “Social Network Analysis:
Methods and Applications”, Cambridge University Press, Cambridge/MA (1994).

[Watts and Strogatz, 98] Watts, D. J., Strogatz, S. H.: “Collective Dynamics of ‘Small-
World’” Networks”; Nature, 393 (1998), 440-442.

[Wellman and Berkowitz, 88] Wellman, B., Berkowitz, S. D.: “Social Structures”,
Cambridge University Press, Cambridge/MA (1988).

[Wenger, 99] Wenger, E.: “Communities of Practice: Learning, Meaning, and Identity”,
Cambridge University Press, Cambridge/MA et al. (1999).



Mueller-Prothmann T., Finke I.: SELaKT - Social Network Analysis ... 701

[Wersig, 00] Wersig, G.: “Der Fokus des Wissensmanagements: Menschen”; in: Ratzek,
W. (ed.): Erfolgspotentiale. Szenarien fuer kleine und mittlere Unternehmen, Shaker,
Aachen (2000), 119-132.

[Zanfei, 00] Zanfei, A.: “Transnational firms and the changing organisation of innova-
tive activities”; Cambridge Journal of Economics, 24 (2000), 515-542.



