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Abstract— This paper analyses the theme of knowledge transfer in
supply chain management. The aim of this study is to present the
social network analysis (SNA) as an useful tool to study knowledge
networks within supply chain, to monitor knowledge flows and to
identify the accumulating knowledge nodes of the networks
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l. INTRODUCTION

In contemporary supply chain management a firm’s
sustainable competitive advantage depends on its ability to
manage, integrate and coordinate heterogenic knowledge flows
and contingent characteristics of a complex network of
relationships within the supply chain [1]. It is well recognized
that information and knowledge transactions are a key
component in building models of a supply chain [2]. In this
paper we suggest that the problem of knowledge transactions
deals with the problem of sharing “real-time” information, as
already indicated in literature, but also with a problem of
knowing where specific know-how is accumulated to foster a
better knowledge transfer across supply chain networks. The
knowledge transfer process involves considerable difficulties
identified in the literature of knowledge management [3][4].
They are knowledge dispersion, knowledge fragmentation and
the obsolescence of a part of the knowledge. For this reason an
important aspect of managing knowledge in the supply chain is
the evaluation of the trade off between knowledge creation and
obsolescence, preservation and renewal. Equilibrium has to be
found to create new knowledge starting from the existing one
and based on sharing of different types of knowledge coming
from each partner. We argue that knowing how to map
knowledge flows, recognizing where important knowledge is
accumulated and knowing how to share and integrate
heterogeneous kinds of knowledge are all very important. In
the other words how to identify and manage the firm’s
knowledge networks in order to increase its competitive
advantage.

According to the resource-based view, the inimitability of
competitive advantage is due to firm-specific resources, such as
knowledge and competences [5] [6]. These are characterized
by path-dependency and for this reason are difficult for
competitors to imitate, and also difficult to replicate by the
same management. This paper contributes to the understanding

of knowledge transfer process and localized learning through
the method of social network analysis (SNA). Specifically,
resource-based view on competitive advantage is taken into
consideration. Thus, in this paper, supply chain questions and
knowledge management are combined for a better
understanding and managing of knowledge transfer process.
Besides, the methodology of SNA is proposed to map
knowledge flows within the supply chain in order to identify
where knowledge is created, where innovation takes place and
how to foster knowledge diffusion among partners of the chain.
The main purpose of this paper is twofold:

1) To propose the study of knowledge network as a
determinant for improving knowledge transfer process. To this
end the mapping of knowledge networks in the supply chain is
proposed.

2) To present the methodology of SNA as an innovative
tool for monitoring knowledge flow dynamics, managing them
and for identifying the points of knowledge accumulation and
facilitating knowledge transfer.

The paper is divided into four sections. Section 2 discusses
the theoretical background of our research, identifies the
research gaps, and outlines the features of SNA. Section 3
presents the methodology of SNA for knowledge network
mapping and knowledge transfer. Finally section 4 concludes
the paper, and highlights some implications for knowledge
management activities.

II. THEORETICAL BACKGROUND

A. Supply Chain Network and Knowledge Transfer Process

High-tech market and knowledge intensive industry are
characterized by fast-paced technological changes and extreme
pressure of time-to-market. In order to gain sustainable
competitive advantage, firms have to generate innovative
products and services and reduce time-to-market. In the light of
this, two questions have become very important. The first is the
chance of reaching innovative knowledge, which leads to the
second concerning with the chance of managing an effective
knowledge transfer process. In fact, reduction of time-to-
market is directly linked with effective knowledge transfer
among parties. In order to develop new products or services



and launch into the market quicker, innovative knowledge is
fundamental. It is widely recognized that one of the main ways
to reach innovation is investing in R&D, but it has also become
clear that another important source of innovation comes from
firms” suppliers network [7] [8]. Therefore, managing
suppliers, procurements, and the whole network effectively can
increase the chance of gaining innovative knowledge, which
result in higher competitive advantage.

In complex supply chain networks the main question is
consistent with the re-engineering of the network in order to
improve the overall value creation. In order to do this,
suppliers, their specialized knowledge and their competences
have to be integrated and coordinated in an ongoing process.
The role of intangible resources, such as knowledge and
competences, in gaining sustainable competitive advantage is
well recognized in the resource-based perspective. Starting
from Penrose’s primary contribution [5], the resource-based
framework has emphasized the role of firm specific resources
in competitive advantage. The intangible resources can help to
reach innovation, because of their inimitability by competitors.

This study is framed in the context of supply chain
networks. It is worth noting that the phrase “supply chain
networks” has been used to indicate the growing aspect of
complex networks within the supply chain. As indicated in the
literature the components of a supply chain are: network
structure, business process and management [9]. The content of
network structure has different implications. The network is
one of the potential governance structures recognized in
literature. The theme of governance structure has been
addressed by transaction cost economics theory [10] [11],
which is one of the dominant frameworks to study the supply
chain. Indeed in accordance with transaction cost paradigm the
high costs inherent in opportunistic behaviour can be alleviated
with hierarchy governance structure. Subsequently many
scholars addressed the same question with different findings.
Powell [12] suggested network structure as the best form of
governance to minimize transaction costs, thanks to many
factors such as trust and co-ordination mechanisms. Today, in
supply chain management, it is recognized that in supply chain
management the issue regarding the best governance structure
is linked to other important aspects for managing effective
supply chain. In this paper, we focus the attention on the
relationship between network governance and supply chain
integration. In particular we address the process integration
problem.

In fact, process integration is considered as one of the value
drivers of an efficient supply chain strategy. Others are value
maximization, responsiveness improvement, and cycle time
reduction [13]. Supply chain integration is studied from many
points of view.

As Lee [14] has outlined, the integration issue is not only a
question of cost reduction, but also deals with information
integration. The integration regards process as well as
information and capabilities. As posited by Clark [15]
capability integration is important in product development
success. Capability integration is very different from
information integration because knowledge and information is
not the same thing. As Nonaka pointed out “information is a

flow of messages, while knowledge is created and organized by
the very flow of information” [16]. A high degree of
integration is expected in markets with high competition and a
supply chain with a low degree of dominance [17]. A low
degree of dominance is the prerequisite of a network structure.
In supply chain network structure the main decision in
integrating and leveraging resources regards outsourcing
strategies. Generally, the main motivation of outsourcing
decision is cost efficiency so that firms can decide to outsource
non-core activities. But, it has been recognized that the
supplier’s network can be a source of innovation, especially in
today’s fast-paced technological changes. For this reason, firms
can also outsource innovative activities, such as R&D, to other
business partners. In such case, the main motivation is gaining
access to resources unavailable internally. Outsourcing of
knowledge intensive activities also implies disadvantages. First
of all, the dispersion of specialist knowledge and competences
is highlighted, and secondly, the de-centralization of power.
Thus, the challenge of knowledge transfer in supply chain is
more difficult because it has to tackle the problem of dispersion
of specialist knowledge. In fact, the lack of connections
between actors can determine this dispersion. The risk of losing
knowledge and competences, or abandoning them to
obsolescence is inherent in the knowledge transfer process.
Despite these difficulties, existing research shows that
knowledge transfer among business actors, such as suppliers
network or research centre is the basis of competitive
advantage [18]. In the light of this, a growing literature in
resource-based view and knowledge management [19] domain
addresses the problem of how to foster knowledge transfer, and
how to manage heterogeneous and dispersed knowledge in the
supply chain [19].

In particular, many scholars in knowledge management
field address the problem of what the most important
knowledge management activities are. According to
Chakravarthy et al. [20], knowledge management means the
accumulation, protection and leverage of knowledge. These
streams of literature also show the main difficulties in
managing knowledge transfer process. The barriers to
knowledge diffusion are highlighted. The barriers are due
above all to knowledge characteristics. Indeed, it is known that
firm specific knowledge is often tacit [21]. This kind of
knowledge is extremely context bound, embedded in
individuals or in groups where it is created. For these reasons
tacit knowledge is very difficult to transmit through formal ties
and codified communication. The tacit dimension of
knowledge makes it transferable only through observation,
imitation, and direct contacts. At the same time, it is embedded
in behaviour and social relationships [22].

Our starting point is the observation that knowledge
transfer process in supply chain network is inevitably affected
by problems of knowledge dispersion, knowledge obsolescence
and knowledge integration. The problem of knowledge transfer
has become important in today’s complex global market
because organizations have to integrate and share different
sources of heterogeneous knowledge. In our view, knowledge
transfer, integration and dispersion/protection are intertwined
process issues. The inherent problem with suppliers network is
above all how to manage heterogeneous knowledge flows



within the network in order to reach innovative knowledge,
integrate it and make it accessible to all actors of the network.
Thus, in complex supply chain network, specific knowledge is
dispersed along the supply chain, but it is embedded in
behaviour, organizational routines and social context [23]. We
argue that knowledge transfer process is complicated, in
today’s supply chain networks, due to the organizationally
embedded nature of knowledge. In such conditions,
management has to find a way to facilitate the process across a
complex supply chain despite the barriers of boundaries of the
firms and heterogeneity of knowledge. Despite these
difficulties to co-ordinate knowledge dispersed along the
supply chain, firms have to tackle this problem because in a
knowledge-based perspective [24], the main goal of the firm is
to integrate specialist knowledge of its members. Grant
identified integration as the main role of the firm in the
knowledge age. However, the more complex the knowledge is,
the more difficulties firms have to integrate it.

Indeed, the source of competitive advantage is not only
knowledge itself but the way this knowledge is integrated and
applied [24]. For the same reason, management has to know
how to manage diverse sources of knowledge. In order to reach
innovation an important issue is knowing where innovative
knowledge takes place and then improving its transfer process.
In both cases, R&D investments, procurements decisions,
technology and knowledge transfer become a key component
in supply chain modelling. It is because when actors among
supply chain started technology development or knowledge
innovative activities they have to share this with others.
Management has to know where such innovative knowledge
activities take place. Grant [24] suggested a series of
mechanisms to enhance the process of knowledge integration.
He emphasized the importance of rules, directives, and
routines. But, in the literature, other suggestions can be found,
such as the providing of communication structures [25] or
organizational tools for knowledge integration. The literature
on the problem of knowledge transfer seems to find the main
solutions to the problem in organizational dimension. In this
paper we suggest the use of SNA methodology to tackle the
problem of knowledge transfer, dispersion and obsolescence in
the context of supply chain management. In order to build our
argument on how to identify knowledge networks we refer to
SNA methodology.

B. SNA and Its Applications

To our knowledge, the SNA has not been applied in supply
chain knowledge management. Herein, we propose the use of
SNA because it is a useful tool for practitioners and scholars to
inquire into the relationships among a social network.
Examples of a social network can be friendships among groups
as well as business relations between companies. The main
aspect in a social network is the existence of connections, ties,
among actors or nodes of the network. In a business framework
the social network perspective posits that all organizations are
social networks, that the environment is a network of other
organizations. In a supply chain network perspective, such
interpretation of the context can provide new insights.
Moreover, in the social network field, the study of the features

of ties has many implications for the study of knowledge.
Following Burt [26], ties can be studied for their access,
timing, and referrals. Access deals with the chance given by
certain network ties, to have influence on someone in the
network. Timing regards the chance to save time in obtaining
information through some connections. Referrals mean the
opportunities given by some connections.

In social network studies, there are two main streams of
research regarding information and knowledge access. One is
consistent with the structural hole theory, the other with the
social capital theory. According to the structural hole theory,
emphasis is on the central nodes of the network because they
have multiple connections and more chances to gain access to
important knowledge and information than peripheral nodes.
The important aspect to specify is that central nodes emerge
after SNA. They do not dovetail with those indicated by formal
structure. On the other hand, the social capital theory is more
concerned with the social relationships in which actors are
embedded. The main tenet is that social connections have a
positive impact on individual growth. Mathematical studies and
methods for modelling networks highlighted features of
network structure [27] [28] and its statistical properties. The
first property is “small-world”, the second is clustering,
whereas the third is the property of having a skewed degree
distribution [30]. In recent years there has been a growing
interest in SNA discipline and it emerges as an interdisciplinary
domain and for this reason it has become very attractive for
statisticians, mathematicians, sociologists and biologists. The
first significant contribution in this field is by researchers of the
School of Manchester. Thanks to their reflections, “network” is
discussed, for the first time, as an analytical concept to which
the mathematical theory of graphs can be applied.

SNA involves a new point of view of social relationships. It
abandons an atomistic perspective to look at the network of
relationships among actors. The actor is no longer a point of
interest in SNA perspective. This is the main reason to propose
a social network approach in the study of knowledge transfer.
Since knowledge transfer among different partners needs trust
and common commitment, SNA appears a useful tool to
identify where such characteristics exist among groups. SNA
perspective emphasizes the importance of relationships, and
above all, it looks at the informal connections. Generally the
informal network, identifiable through SNA, seems the best
place in which trust and therefore learning takes place [31]. In
the literature SNA applications are used to improve flows of
knowledge, to find lack of connections and to understand the
nature of social ties and the degree of their intensity [32].
Indeed the main assumption is that knowledge passes more
easily across informal ties than through formal links. If
knowledge is embedded in a network of relationships, in the
interaction of people, tools, and tasks SNA is a useful tool to
inquire how the network is structured, who the more embedded
nodes of the network are, and how to reach knowledge which is
accumulated and embedded in those relationships.

First of all, SNA is a tool to visualize the map of
knowledge flows. The main potential of SNA is its capacity to
visualize relationships, and monitor information and
knowledge flows [31]. SNA is able to represent the relationship
structure through a graph on which it is possible to do



quantitative and qualitative analysis. The growing attention to
the informal dimension of an organization is due to at least two
factors. First, the evidence provided by many researchers that
knowledge flows more easily through informal relationships
than following formal organizational structure [33]. The second
aspect is the extensive introduction of information and
communication technologies (ICT) in the companies that have
made their boundaries more permeable than before. Through
ICT, communication and information pass across firm’s
boundaries allowing connections among people residing in
different subunits of the same company, or even among units
located far from the others. For all these reasons we propose
SNA as a strategic tool for management in order to gain
innovative inputs from firm strategic suppliers. Most of the
applications of SNA in the management field deal with the
comparison between formal organizational structure and the
informal one, which emerges thanks to SNA application.
Generally, the aim of the comparison is to reveal that

individuals less considered in the
=]

Figure 1 Example of an informal network

formal structure are, in contrast, central in the informal network
of relationships. Fig. 1 shows an example of an informal
network in which the person identified as the most central in
the group is placed at the centre of the network. The central
node is the node with most connection in the network.

SNA emerges as a set of methods for the analysis of social
structures through a specific investigation of the relational
aspects of these structures. The use of these methods, therefore,
depends on the availability of relational rather than attribute
data [35]. Relational data analysis is made by ordering the
information in matrix: a framework in which each agent is
listed twice (case-by-case matrix) once in the rows and once in
the columns. The presence or absence of connections between
a pair of agents is represented by “1” or “0” entries in the
appropriate cells of the matrix. Then, the matrix describing the
relations among actors can be converted into a graph of points
connected by lines, called name sociogram, in which each line
indicates the information link between two people; the arrow
represents the direction of the relationship (incoming arrows
show that the person is a source of information; outgoing
arrows mean that the team member seeks information from the
linked party). Other indications include a) Central people: who
the most prominent people within a group are; b) Peripheral
people: some people are only loosely connected to a network;

c) Subgroups: groups within a group often arise along lines of
location, function, hierarchy, tenure, age or gender.

There are two ways to study the network. One is called
egocentric, while the other one is bounded [31]. In the first
type, the egocentric, the researcher starts to collect data from
one person. This person identifies the other people who are
important for the specific purpose in building network. The
purpose can be to identify the most central node of the informal
network, or the leader of the team group and so on. According
to Cross et al. [31] the main advantage of an egocentric
network analysis is that it can uncover all the important
relationships for the person taken into account. Generally it is
based on short surveys. On the other hand the bounded network
approach implies the identification of a network of interest. It
can be a division, such as the R&D group or quality control
department of a firm. In this case the researcher has to survey
each person of the group about his relations with the others of
that group. In the case of a supply chain network application,
the use of a network bound approach can help the researcher to
identify the most peripheral groups within supply chain, in
terms of their connections with the others of the same chain.
The SNA measures can be divided into two categories: group
measures and individual measures. The first are density and
cohesion. Following Freeman [35] network density can be
considered as the actual number of ties in a network as a ratio
of the total maximum ties that are possible with all the nodes of
the network. In a fully dense network such measure has the
value of 1. This indicates that all nodes are connected to each
other. While, when the value is near O it indicates that it is a
sparsely-knit network. It is defined as [35]:

2Nt
“N(N-1)
where D is density, N represents the nodes and Nt the ties. In

Fig. 2, a fully connected and a fully disconnected networks are
shown.
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Figure 2 Degree of connectedness

Cohesion is the average of the shortest paths between every
pair of people in the network [31]. Among the individuals, we
can find many measures, including centrality, centralization,
and betweenness. According to Nieminen [36], we distinguish
among local and global centrality. Intuitively, the concept of
centrality deals with the most connected node of the network.
The point with the highest number of direct ties is the central.



But this approach ignores the role of indirect ties so that we
distinguish among local and global centrality. Local centrality
deals only with direct ties. A general measure of centrality has
been elaborated by Bonacich [37], and it can be defined as:

C= ZJ_ rii(ee + B )

where ci is the centrality of point j, rij is the value of the line
connecting point i and point j. While centrality is referred to as
the idea of point centrality [34], centralization deals with the
graph structure as a whole, and it is defined as:

~ >, [max(Di)-Di ]
(9-1)9-2)

where, r is the centralization, Di is the number of people in the
network that are directly linked to person i, and g represent the
number of actors. Density and cohesion are measures used in
analysis of the groups. Density and centralization are
complementary because the former explains the general level
of connectedness and the latter explains the extent to which the
connectedness is focused around a particular node.
Betweeneess shows the extent to which a particular node lies
between the others of the network. It can be defined as:

o)=L 8

i 9Ik

where gijik is the number of the shortest paths from node j to
node k (j, k # i), gik is the shortest paths from node j to node k
passing through node j. In the past there was one problem in
analyzing social network data. It was related to the difficulty of
testing statistically hypotheses. This was due to the auto-
correlated nature of data that violated the assumptions of
independence. Today, permutation tests and random graph
models enable non-independence to be overcome. We argue
that SNA can be a useful tool in the management of supply
chain network through the investigation of knowledge
networks among actors of the supply chain.

I1l.  NETWORK APPROACH

A. Knowledge Network Mapping

The network approach is well utilized to study new
economic phenomena, such as the proliferation of research
alliances among firms and research centres or the diffusion of
innovation [38]. Generally, these kinds of phenomena were
studied through the classic economic theory that now seems
inadequate.

1) What is a knowledge network?

We have different definitions of the knowledge network.
Communities of scientists, software developers are, among
others, examples of such knowledge networks. We take into
account the Hansen [39] work on knowledge networks in
multinational corporations (MNCs). To him, the existence of
relationships among members of different units in MNCs is the
reason for which some of them are able to benefit from

knowledge even if it is located in another business unit.
Hansen’s work [39] is focused on the way in which knowledge
is integrated across geographically dispersed units. As in the
case of Hansen’s work on MNCs subunits, a growing body of
research exists on intra-organizational network, such as those
comparing formal and informal networks within the firm [33].
In contrast, the study of the inter-organizational dimension is
more focused on the formal ties among network industries.
These kinds of research deal with the study of the strategic
alliances among firms, inquiring into the effect of such
partnerships in developing new products. However, we argue
that a focus on informal networks, even in the inter-
organizational dimension, is needed. Hansen underlines the
role of the related knowledge in MNCs and proposes the study
of knowledge networks to discover why some units are able to
benefit from knowledge residing in other parts of the firm,
while the others are not [39]. But the role of knowledge
accumulation is not taken into consideration. Learning and
knowledge are inevitably localized so that management has to
discover where this takes place. Knowledge creation happens,
starting from the existing knowledge background. Thus, the
challenge of knowledge integration has to be viewed
intertwined with that of knowledge monitoring and knowledge
accumulation. In both cases, it is a problem of how the network
of relationship among business partners can be studied. We
suggest that in supply chain networks it is possible to study the
informal dimension of knowledge relationships (knowledge
network) both at the intra and inter firm level. The study of
knowledge networks and their informal dimensions appears
important because the barriers to knowledge diffusion exist
both within the same firm, among inter-unit of MNCs
geographically dispersed and among different suppliers. There
are barriers to internal knowledge diffusion in supply chain
networks related to the position of the firm geographically
dispersed, and with different knowledge and technical
background of each member of the chain. The concept of
knowledge network and its informal dimension allows the
boundaries of the firms, formally defined, to be overcome.

2)  Why knowledge network mapping?

It is recognized that social factors such as reciprocal
commitment or trust can positively influence learning and
knowledge transfer among supply chain [40] [41]. We focus
the attention on knowledge network mapping because it is
important to understand “who knows what”, and which kind of
competences is needed, assumes a considerable importance in
management supply chain because suppliers are often involved
in developing innovative products and services in short time, as
mentioned above. Since knowledge is localized and
accumulated according to the specific requirements of the
firms, management has to know where it is accumulated and
who the innovative people of the firm’s knowledge networks
are. At the same time it is embedded in specific organizational
routines and operating procedures. The firm-specific
knowledge is not context free, it is context bound. The
importance of mapping the actual knowledge flows is due to
the localized character of knowledge accumulated. The
particular circumstances under which knowledge and learning
take place lead to localized forms of knowledge accumulation.
The map of knowledge network allows the monitoring of
knowledge flows, the identification of innovative nodes of the



network. The nodes can be an individual as well as a group or
an entire organization. Through the visualization of knowledge
networks, it is possible to identify where important knowledge
is accumulated in order to operate the main activities of a
knowledge management process.

The map of the knowledge network is important both on
intra and inter firm levels within the entire supply chain
network. While the main advantage in terms of knowing where
knowledge and competencies are accumulated appears clear at
the intra level. At the inter level it becomes useful to evaluate
how some relationships are maintained and which degree of
intensity in information sharing characterizes the network
among firms. If we consider the case of knowledge intensive
industry, such as pharmaceutics and biotech, we already know
that when knowledge is transmitted through formal agreement,
geographic and spatial proximity does not matter [42]. At the
same time, we know that scientists tend to prefer working with
other scientists in doing research so that previous links among
researchers can be the source of an agreement later. For this
reason, the study of the informal relations among firms,
research centres, universities and others nodes of the chain can
be useful to understand future dynamics.

B. Knowledge Accumulation

The attention for the knowledge accumulation is due to the
characteristics of knowledge, especially tacit type of
knowledge. It is extremely embedded in social relationship,
routines, and tools. In addition, it has a strong localized
character. It is difficult to replicate or transmit. Even when it is
transmitted, the risk of scattering some of it is very high. For
this reason, a map of knowledge flows can be very useful to
locate them, and to foster their transferring and integration. The
creation of new knowledge is a very important aspect of any
knowledge management process. New knowledge is created on
the accumulation of previous knowledge. A cognitive
association, between actions and their consequences, is the
basis for developing new knowledge [43]. This kind of
circumstance is more similar to an insight than to an observable
phenomenon. While knowledge creation is so difficult to
observe, knowledge accumulation can be studied offering
useful suggestion in predicting the knowledge creation. In
complex supply chain networks the main problems associated
with knowledge accumulation could be monitoring knowledge
flows with their intrinsic dynamism and managing growing
flows of knowledge with the risk of loosing some of them. As
mentioned above, knowledge transfer process deals with some
problems such as knowledge dispersion and knowledge
obsolescence. In order to preserve accumulating knowledge
and to better understand the creation of the new knowledge an
effort has to be made to monitor knowledge flows. The
advantage of identifying accumulating nodes is twofold. We
expect the identification to have a positive impact on fostering
knowledge transfer, and allowing knowledge protection among
parties of the supply chain. The importance of identifying
accumulating nodes is due to the localized character of
knowledge and learning. Both knowledge (the content) and
learning (the process) are not easy to replicate in different
contexts and conditions. As mentioned above knowledge is

socially embedded in context specific relationships. Therefore,
effective knowledge transfer depends on the extent to which
each one is able to know where important knowledge is located
and the sharing of knowledge and information. For this reason
it is important to know who knows what. Equilibrium has to be
found between knowledge creation and knowledge
obsolescence, preserving the existing knowledge.

In this paper we propose a particular application of SNA, of
which the flowchart is shown in Fig. 3. The first step is to
conduct surveys to identify the most important network based
on manager’s suggestions and researcher observation. Data
have to be analyzed to build the matrix. In this phase the use of
software for SNA is very useful. Using the SNA software we
can identify the direction of knowledge flows and of the most
important nodes. They possess specific and tacit knowledge
within the chain. This stage can be improved through a set of
in-dept interviews conducted with some people among these
nodes identified. In this phase centrality, betweens, density and
cohesion measures are very useful. While in a small network,
the most central nodes can be studied as the accumulating
nodes, while in very large networks, such as supply chain, the
only identification of the most central node can be difficult and
useless. Quantitative analysis looks at the group as a whole and
study how people are embedded in the network [31]. For this
reason, we propose another way to identify the knowledge area
based on the study of vectors between nodes. According to the
two most important nodes, emerged from phase one, it is
possible to determine the area generated by the vector. The two
nodes can be people as well as groups or departments. This is
shown in the Fig. 4(a) where A, B, C, etc. are the nodes. The
arrow represents the vector among the nodes. The knowledge
area, identified as a Euclidean space, can be seen as an attractor
in accordance with the set mathematics theory. Indeed, an
attractor can be a point as well as curve or a space. Thus, we
obtain a new network area generated by vector among nodes E
and A. All nodes important in building specific knowledge
used by E and A compose this area. Thus, the area obtained,
and visualized, is a cluster of knowledge accumulating nodes.
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Figure 3 Flow chart of the SNA

(a)

(©)

New network defined by attractor space

Figure 4 Steps of the SNA

B. Knowledge Transfer

As mentioned earlier, knowledge itself cannot be the only
basis of competitive advantage. As the resource-based view
indicates the firm’s ability to manage and integrate knowledge,
is more important to gain higher competitive advantage.
Moreover in the knowledge-based perspective the competence
to integrate specialist knowledge of the members is considered
as the reason for existence of the firm. The competences for an
effective knowledge management process are more important
than exclusive knowledge. Thus considerable efforts have to be
made in order to improve knowledge transfer, knowledge
sharing and integration within complex supply chain networks.
In this paper we argue that visualization of knowledge
networks allows identification of knowledge area and
accumulating nodes. This appears an important aspect because
it can be useful to enhance knowledge sharing and knowledge
diffusion. Monitoring of knowledge flows and identifying
accumulating nodes constitute the basis for effective
knowledge management transfer. The advantage given by this
visualization tool represents an instrument for managers. It
gives to them knowledge about who the most innovative
persons are or which groups is determinant within the supply
chain. Visualization of knowledge network constitutes an
immediate and intuitive knowledge about where common and
related knowledge is located. This becomes very important in
project organization case. Knowing the role of persons as well
group and communities of practice at work, is useful to
evaluate if they are in the right position, to encourage them to
foster knowledge creation and exploitation.

IV. CONCLUDING REMARKS AND FUTURE RESEARCH
DIRECTIONS

A core theoretical contribution of our study is to study how
informal networks management affects knowledge transfer and
organizational performance in supply chain networks.
Knowing knowledge networks can enhance organizational
learning. Also, we contribute to the understanding of
application of SNA method to supply chain. SNA provides a
visual tool to identify the structure of the knowledge network.
The monitoring of knowledge flows through the map of
knowledge network is an attempt to better understand the firm-
specific conditions under which learning and competitive
advantage take place. The main aim of such activity is due to
the fact that an effective and efficient knowledge transfer has a
positive impact on cost and time reduction, and value adding.

The main advantage of identifying knowledge networks is
the chance to know where firm-specific knowledge is located
and to foster its transfer within the chain. A better knowledge
transfer process is expected to have a positive impact of supply
chain knowledge integration. The aim of an improved transfer
and integration process is time- to-market reduction. This can
have theoretical as well as managerial implication. From a
theoretical point of view, the paper sought to contribute to a
better understanding of how supply chain management works
at the informal level. While from a managerial point of view,
our study offers the chance for monitoring knowledge flows to
discover where the determinant knowledge creation takes
place.



A. Future Research Directions

In this paper, we have offered some testable propositions.
Future application of SNA in supply chain can highlight many
other aspects. Firstly, an effort has to be made to test our
hypothesis. The analysis of multiple case studies, in which
SNA can be applied, can provide a deeper understanding of
the relationship between informal network, at the inter-level
dimension of the supply chain, and the integration problem.
Future research on monitoring knowledge flows will deal with
the dynamics character of knowledge. Knowledge and its
flows cannot be considered a static phenomenon. Therefore a
static picture of knowledge network can be a limit of a SNA.
Dynamics software, such as SONIA [44], already exists. It
allows an on going monitoring of dynamics networks, but it
involves a more complex data analysis. Thus future researches
can address the problem of innovative way to collect data in a
dynamics context.

REFERENCES

[1] W. Klibi, A. Martel, A. Guitouni, “The design of robust value-creating
suppli chain networks: A critical review”, in European Journal of
Operational Research. vol. 203, pp. 283-293, June 2010.

[2] H. Min, G. Zhou, “Supply chain modelling: past, present and future”, in
Computers & Industrial Engineering, vol. 43, pp. 231-249, July 2002.

[3] I. Nonaka, H. Takeuchi, The Knowledge Creating Company. Oxford
University Press, New York, NY, 1995.

[4] G. Hedlund, G., “A model of knowledge management and the N-form
corporation”, in Strategic Management Journal, vol. 15, pp. 73-90,
Special Summer Issue 1994.

[5] E. Penrose, The Theory of the Growth of the Firm. New York: John
Wiley, 1959.

[6] D. Teece, G. Pisano, A. Shuen, “Dynamic capabilities and strategic
management” Strategic Management Journal, vol. 18, pp. 509-33,
August 1997.

[71 E. Von Hippel, The Sources of Innovation, Oxford University Press,
New York, 1998.

[8] K. B. Clark, and T. Fujimoto, Product Development Performance.
Boston, MA: Harvard Business School Press, 1991.

[91 D. Lambert, M. Cooper, J. Pagh, "Supply chain management,
implementation issues and research opportunities”, in International
Journal of Logistics Management, vol. 9, pp.1-19, 1998.

[10] R. H. Coase, “The nature of the firm”, in Economica, vol. 4 pp. 386-
405, November 1937.

[11] O.E. Williamson, “Markets and hierarchies: some elementary
considerations”, in American Economic Review vol. 63 pp. 316-325,
1973.

[12] W. W. Powell, “Neither Market nor Hierarchy: Network Forms of
Organization”, in Research in Organizational Behavior, vol. 12, pp. 295-
336, 1990.

[13] D. Li, C. O’Brien, “Integrated decision modelling of supply chain
efficiency”,in International Journal of Production Economics, vol. 59,
pp. 147-157, March 1999.

[14] H. Lee, “Creating value through supply chain integration”, in Supply
Chain Management Review, vol. 4, pp. 30-36, November 2000.

[15] K. B. Clark “Project scope and project performance: the effect of parts
strategy and supplier involvement on product development”, in
Management Science, vol. 35, pp. 1247 — 1263, October 1989.

[16] I. Nonaka, “A Dynamic Theory of Organizational Knowledge Creation”,
in Organization Science, vol. 5, pp. 14-37, January 1994.

[17] Di B. D. Jespersen, T. Skjott-Larsen, Supply chain management: in
theory and practice, Copenaghen Business School Press, 2005.

[18] L. Argote, P. Ingram, “Knowledge transfer: a basis for competitive
advantage in firms”, in Organizational Behaviour and Human Decision
Processes, vol 82, pp. 150-169., January 2000.

[19] M.C. Becker, F. Zirpoli,“Organizing new product development.
Knowledge hollowing-out and knowledge integration — the FIAT auto
case”, in International Journal of Operation & Production Management ,
vol. 23, pp. 1033- 1060, 2003.

[20] B. Chakravarthy, S. McEvily, Doz Y, D. Rau, “Knowledge management
and competitive advantage” in M. Easterby-Smith, A. Lyles, The
Blackwell Handbook Of Organizational Learning And Knowledge
Management, Blackwell, Oxford 2007.

[21] M. Polanyi, The Tacit Dimension. Doubleday Anchor, Garden City, NY,
1966.

[22] A. Lam, “Embedded firms, embedded knowledge: problem of
collaboration and knowledge transfer in global cooperative ventures”, in
Organization Studies, vol. 18, pp. 973-976, 1997.

[23] R. Nelson, S. Winter, Evolutionary Theory of Economic Change,
Belknap Press, Boston 1982.

[24] R. Grant, “Toward a knowledge-based view of the firm”, in Strategic
Management Journal, vol. 17, pp.109-122, Special Issue 1996.

[25] J. Nahapiet, S. Ghoshal, Social capital, intellectual capital, and
organizational advantage, in Academy of Management Review vol. 23,
pp. 242-266, April, 1998.

[26] R.S. Burt, Structural Holes: The Social Structure of Competition.
Cambridge, MA: Harvard University Press, 1992.

[27] de S. Pool, I. M. Kochen, “Contacts and influence”, in Social Network
vol. 1, pp. 1-48, 1978.

[28] S. Milgram. "The small world problem", in Psychology Today , vol. 11,
pp. 60-67, May 1967.

[29] S. H. Strogatz, “Exploring complex networks” in Nature vol. 410 ,
pp. 268-276, March 2001.

[30] A. Barabasi, (Albert R, Jeong H, Barabasi AL, "Internet—diameter of
the World-Wide Web," Nature 401[6749]: 130-1, 9 September 1999.

[31] R. Cross, A. Parker, The hidden power of social networks. Harvard
Business School Press, Boston Massachusetts, 2001.

[32] M. Kilduff, W. Tsai, Social Networks and Organizations, Sage London
2003.

[33] J. Allen, A. James, P. Gamlen, “Formal versus informal knowledge
networks in R&D: a case study using social network analysis”, in R&D
Management, vol. 37, pp. 179-196, June 2007.

[34] J. Scott, Social Network Analysis: A Handbook. 2nd ed. Colchester, UK
: Sage Publications, 2000.

[35] L. Freeman, The Development of Social Network Analysis: A Study in
the Sociology of Science. Vancouver: Empirical Press, 2004.

[36] J. Nieminen, “On Centrality in a Graph”, in Scandinavian Journal of
Psychology, vol. 15, pp. 322-336, 1974.

[37] P. Bonacich, “Power and centrality: a family of measures”, in The
American Journal of Sociology, vol. 92, pp. 1170 — 82, March 1987.

[38] S. Goyal “Connection. An introduction to the economic of networks.
Princeton 2007.

[39] T. M. Hansen, “Knowledge Networks: Explaining Effective Knowledge
Sharing in Multiunit Companies”, in Organization Science, vol. 3, pp.
232-248, May-June 2002.

[40] J. H. Dyer, W. Chu, “The determinant of Trust in supplier-automaker
relationships in the U.S., Japan, and Korea”, in Journal of International
Business Studies, vol. 31, pp. 259-285, Secon Quarter 2000.

[41] S. K. Muthusamy, M. A. White, “Learning and knowledge transfer in
strategic alliances: a social exchange view”, in Organization Studies,
vol. 2, pp. 415-441, March 2005.

[42] D. B. Audretsch, P. E. Stephan, “Company-Scientist locational links: the
case of biotechnology”, in The American economic Review, Vol. 86, pp.
630-640, June 1996.

[43] B. Hedberg, How Organization learn and unlearn. In P.C. Nystrom and
W.H. Starbuck (eds.), Handbook of Organizational Design, Oxford,
1981.


http://www.sciencedirect.com/science/journal/09255273

[44] S. Bender-deMoll, D. A. McFarland, “The Art and Science of Dynamic
Network Visualization”, in Journal of Social Structure, vol. 7, 2006.



	I.  Introduction
	II.  Theoretical background 
	A. Supply Chain Network and Knowledge Transfer Process
	B. SNA and Its Applications

	III. Network Approach
	A. Knowledge Network Mapping
	1) What is a knowledge network?
	2)  Why knowledge network mapping?

	B. Knowledge Transfer 

	IV. Concluding Remarks and Future Research Directions
	A. Future Research Directions
	References



