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A New Approach to Improve Knowledge Sharing Activities
at the Organizational Level by Rearranging Members
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I. Introduction

Knowledge is one of the most valuable resources

for business organizations (Zack, 1999). Companies
can create and sustain a competitive advantage by
applying collected knowledge to the production of
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goods and services (Grant, 1996). The purpose of
Knowledge Management (KM) is to maximize the
utilization of knowledge and to gain an advantage
relative to other competitors. The KM process has
four major components: capturing, storing, sharing
and using knowledge. Of these four process compo-
nents, knowledge sharing is the main issue in a
KM system (Lee and Neff, 2001). Knowledge shar-
ing activities provide a link between the knowledge
of individual workers and the values of an organ-
ization (Hendriks, 1999), and it creates a learning
environment that permits the recycling and creation
of specialized knowledge (Kim et al., 2010).

Communities of Practice (CoP) have been high-
lighted recently as one of the most effective meth-
ods means of building effective KM (Wenger and
Snyder, 2000). As the importance of CoP activity
increase, organizations align their CoP activity with
organizational strategy and as a consequence, the
need to assess the current status of CoP also incre-
ases (Wenger et al., 2002). Several research groups
have suggested general guidelines for CoPs (e.g.,
Lesser and Storck, 2001; Wenger and Snyder, 2000;
Kim, 2005; Zhang and Watts, 2008). These guide-
lines were proposed without assessing the current
status of a CoP and are only useful when determin-
ing an organization’s KM or CoP philosophy. Other
researchers have suggested a diagnosis framework.
However, the proposed frameworks were usually
based on subjective methods. Also, guidelines are
hard to apply at the individual CoP level where
most actual CoP activities are conducted since most
of the research regarding CoP diagnosis was fo-
cused on the organization level.

Social Network Analysis (SNA) is a scientific
method to identify a social network. It focuses on
patterns of relationship between actors and exam-

ines the availability of resources and the exchange

of resources between these actors (Scott, 1991; Wa-
sserman and Faust, 1994; Wellman and Berkowitz,
1988). Kim et al. (2008) conducted SNA at indivi-
dual and organization levels to present some basic
indexes, such as link distance, maximum compo-
nent percentage, clustering coefficient, network den-
sity and concentration coefficient. Cross et al. (2006)
applied SNA to understand the current status of a
CoP. They identified five network viewing points:
central connectors, brokers, peripheral players, frag-
mentation points and external connectivity. By us-
ing SNA, CoP member types can be developed;
balanced player, egoistic propagator, egoistic recei-
ver and knowledge isolator (Kim et al., 2010). These
approaches are only focused on identifying the types
of actors in the community.

Previous research about the diagnosis of knowl-
edge sharing activities using SNA did not give a
strategic direction for future knowledge sharing ac-
tivities at the organizational level, and some rese-
arch was not effective in collecting data even tho-
ugh some of the results of analysis were meaning-
ful. In order to give some meaningful information
for knowledge sharing activities, it is necessary to
propose effective guidelines for linking CoP activ-
ities to an organization’s performance. In addition,
strategic guidelines can be applied to the individual
CoP level and organizational levels.

This paper tries to overcome limitations of pre-
vious research by proposing an effective way of re-
arranging members among current CoPs and by
suggesting a knowledge sharing strategy for linking
CoP activities to an organization’s performance. This
strategy is based on individual activity using a bal-
anced level score (BLS). This paper also presents a
mathematical model to maximize total BLS of com-
pany A with several constraints and then a real

world problem is converted to a popular problem,
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VRP, to solve this problem. Moreover, the solution
program is developed to find a meaningful solution.

This paper is organized as follows. In section II,
we teview previous research on knowledge sharing
and CoP activities in organizations and present
Social Network Analysis as the diagnosis method
to be used in the paper. In section IH, we define the
problem of a company A and describe our mathe-
matical model to maximize BLS. In section IV, we
describe a heuristic method to increase participation
in CoP activities. In section V, the final resulis of
this study are discussed. Finally, we present our
concluding remarks and suggest future research di-
rections presented in section VI

II. Related work

2.1 Relationship between Knowledge
Sharing and Organizational
Performance

Knowledge, which is information whose validity
has been established through tests of proof (Liebes-
kind, 1996), has emerged as a strategically signifi-
cant resource for firms. Accordingly, knowledge ma-
pagement has become a key factor in gaining and
sustaining a competitive advantage {Davenport and
Prusak, 1998; Spender and Grant, 1996). Knowledge
management is the process of capturing, storing,
sharing, and using knowledge.

In this context, a major management issue is how
to change individual into organizational knowledge,
since organizational knowledge is created and resi-
des with individuals by nature (Nonaka and Konno,
1998). Another issue is how to integrate and man-
age- organizational knowledge so that it results in
successful performance. Since organizational knowl-

edge is usually distributed within an organization

and organizational products or services generally re-
quire multiple-knowledge, organizations need to in-
tegrate knowledge to improve business performance
(Brown and Duguid, 1998).

Organizational knowledge is not only created wi-
thin an organization but can also be acquired ex-
ternally. Therefore, recently, increasing attention has
been paid to how organizations learn from their
partners and develop new competencies through
strategic alliances (Simonin, 1999). Many scholars
have discussed the way forming alliances can help
a company acquire new capabilities from partners
through organizational learning (Hamel, 1991).

On the other hand, the fundamental question in
the field of strategic management has been how or-
ganizations gain and sustain competitive advantages.
With the increasing uncertainty and the dynamics
of business environments, organizational resources
and capabilities are key success factors for com-
petitive advantage and sustainability (Barney, 1991).
Accordingly, organizational capabilities depend on
valuable resources that are inimitable, unsubstitu-
table, and durable; these capabilities depend on an
organization’s ability to acquire and use such re-
sources for competitive advantage.

The research interest in organizational capabilities
has been revitalized recently by knowledge-based
theories (Grant, 1996, Kogut and Zander, 1992;
Quinn et al., 1997). These argue that organizational
knowledge, such as operational routines, skills, or
know-how, are the most valuable resources and its
strategic management capability is a key factor in a
dynamic and rapidly changing environment; i.e. from
the knowledge-based perspective, organizational ca-
pability is considered a key source of competitive
advantage. From this point of view, knowledge shar-
ing is important not only at the organization level
but also at the individual level.

2011. 8.



2.2 Using CoPs to Cultivate
Knowledge Sharing

CoPs have been highlighted recently as one of
the most effective methods to build effective KM.
A CoP is defined as an informal group of individu-
als that share a common work environment (Wenger,
2006). By working together, members of a CoP
share their concerns, problems or passion about spe-
cific topics to cultivate their knowledge and exper-
tise. CoP activities facilitate mutual trust among CoP
members based on social capital: connections, rela-
tionships and common context. Consequently, know-
ledge sharing activities in a CoP create and sustain
competitive advantages for an organization.

The functions of a CoP are to help drive strat-
egy, to solve problems quickly, to transfer best
practices, to develop professional skills and to help
organizations to recruit (Wenger and Snyder, 2000).
CoPs assist in innovation and knowledge creation
across boundaries in an organization. And CoPs al-
low members to create and share knowledge, re-
gardless of organizational boundaries (Plessis, 2008).
CoPs enable individuals to share knowledge and
practice and learn members’ situated knowledge.
CoPs can accumulate organizational knowledge and
diffuse knowledge through sharing among organiza-
tions. Many organizations have used CoPs as a tool
in their organizational knowledge management stra-
tegy (Soekijad et al., 2004).

Some researchers have suggested general guide-
lines for CoPs by identifying current CoP issues,
e.g proposing future directions for linking CoP ac-
tivity to an organization’s performance (Lesser and
Storck, 2001), pinpointing executive level manage-
ment issues (Wenger and Snyder, 2000), identifying
the current key issues and proposing strategies
(Wenger, 2004), providing direction to solve poten-
tial problems in a CoP (Kim, 2005) and suggesting

guidelines for online CoPs (Zhang and Watts, 2008).
However, these guidelines are based on the philoso-
phy or general issues of CoPs and not the status of
actual individual or organizational CoPs. From this
point of view, some researchers have mentioned that
a measurement of activity is needed (Lesser and
Storck, 2001).

Some research has tried to connect a diagnosis
framework with strategic guidelines. Bishop et al.
(2008) identified the critical factors for CoPs based
on factors suggested by Wenger et al. (2002), Ves-
tal and Lopez (2004) and Lee and Neff (2004). They
conducted interviews to extract which critical fac-
tors are suited to their CoP and the findings were
as follows:

® Consider CoP member requirements
Establish both short and long-term CoP
objectives

Establish regular CoP meetings and events

Provide specific time allocations for CoPs

Facilitate regular communication of CoP work

Consider the use of supporting technology

However, the proposed diagnosis framework is
not a systematic method and it is hard to conduct
annually due to the long working time and high
cost involved. In addition, strategic guidelines can-
not be applied to individual levels because most re-
search regarding CoP diagnosis was focused at the
organization level.

2.3 Using SNA to Diagnose Individual
Knowledge Sharing Activities in
CoPs

A social network is a social structure of compo-
nents and their connections. Some examples of com-
ponents are individuals, business units and organi-

Information Systems Review, Vol.13, No.2
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zations. Social networks can be directed when the
relationship between any two vertices is one way,
or undirected when it is bidirectional. In addition,
they can be weighted (with a numeric value) or un-
weighted. SNA is a scientific method to identify a
social network. It focuses on patterns of relation-
ship between actors and examines the availability
of resources and the exchange of resources between
these actors (Scott, 1991; Wasserman and Faust,
1994; Wellman and Berkowitz, 1988).

In knowledge sharing activities, SNA provides a
view of the relationship network. An SNA view in-
creases the social capital in an organization (Kim et
al., 2010). SNA gives insights into how the work is
really conducted in an organization, how decisions
are made and how effective the existing organiza-
tional structures are. Also, SNA identifies the spe-
cific individuals or groups who are most likely to
have a strong influence across group borders and
boundaries (Anklam, 2003; Cantner and Graf, 2006;
de Laat er al., 2007, Haythornthwaite, 1996). SNA
has been employed to identify social network dy-
namics, such as supervisor-supervisee, and father-
daughter (e.g., Howell, 1988; Lin and Bian, 1991),
presence or participation in particular events (e.g.,
Scherzer, 1992; Latkin, 1995), co-mermbership (e.g.,
Mizruchi, 1992), citation and co-citation (e.g., White
and McCann, 1988) and technical relationships (e.g.,
Mika, 2005).

Kim et al. (2008) conducted SNA at individual
and organization levels. They presented some basic
indexes, such as link distance, maximum compo-
nent percentage, clustering coefficient, network den-
sity and concentration coefficient. Using these in-
dexes, they identified current knowledge sharing ac-
tivities, and also conducted an analysis of knowl-
edge brokers. Based on the major findings from the
analysis, they derived seven propositions for future
research. However, they did not suggest any strate-

gic direction for guiding knowledge sharing activi-
ties.

Cross et al. (2006) applied SNA to understand the
current status of a CoP. They identified five network
viewing points: central connectors, brokers, periph-
eral players, fragmentation points and external con-
nectivity. Along with the above, they suggested an
assessment method based on network objectives:
improve information flow and knowledge reuse, de-
velop a sense-and respond capability, drive planned
and emergent innovation, nurture value-creating in-
teractions and engage employees through CoP ef-
forts. However, the purpose of using SNA in this
research was mainly focused on visualizing the cur-
rent action in a CoP, even though they did identify
the types of actors in the community.

By using SNA, member types of a CoP can be
developed: balanced player, egoistic propagator,
egoistic receiver and knowledge isolator (Kim et al.,
2010). Two dimensions are needed to determine the
types of members: existence of knowledge receiv-
ing and knowledge propagating. For active knowl-
edge sharing in a CoP, the proportion of balanced
players should be high. If the proportion of egoistic
propagators or egoistic receivers is higher than that
of balanced players, knowledge in that CoP will
not be shared actively. Therefore, BLS can be used
to score a CoP depending on the types of CoP
members it contations (Kim et al., 2010). However,
the purpose of using SNA in this research was to
derive knowledge sharing strategies based on the
activities of an individual CoP.

[I. Problem
3.1 Problem Definition

Even though a CoP is an informal group to share
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knowledge and know-how, many companies have
started managing and supporting formal company-
wide CoPs because of their strategic usability. The-
refore, the importance of motivating members to
participate in CoP activities has become a key con-
cern for a number of organizations. According to
this situation, the problem can be formulated in the
following way:

¢ Problem: “Maximize total BLS of CoPs in com-

pany A by rearranging the members of its CoPs”

3.2 Assumption

To solve this problem, we need to make several
assumptions. These assumptions are based on dis-
cussions with the KM team leader of company A
in order to reflect real situation there. These assum-
ptions are as follows:
¢ The number of CoPs in which each member is

involved cannot be changed.

> The reason for this assumption is that some-
one involved in too many CoPs is not likely
to be a sufficiently active member.

¢ The minimum number of members in one CoP
is five.

° This number of members is neede in order to
maintain a viable CoP.

® Members can be moved only in their working
domain.

o Since the basic purpose of a CoP is to share
work-related knowledge, members’ working
domain should be considered.

¢ A member who works in one city cannot be
moved to a CoP in another city.

> Although virtual (online) CoPs are used these
days, face-to-face interaction is more effective

than other ways of sharing knowledge.

3.3 Data

In this paper, real data related to company A’s
CoPs is used to address the problem of maximizing
BLS by rearranging CoP members. Company A is
very interested in CoPs activities. The purposes of
its CoPs are to do Work-Innovation-Learning rela-
tional activities, to create core knowledge, to acti-
vate knowledge and know-how sharing, and to cap-
italize on its knowledge. Company A has around
1,600 CoPs and the number of participants is around
78,000. Among these CoPs, 43 representative CoPs
were selected to solve the problem. Representative
CoPs were selected by the results of SNA, espe-
cially Network Density (ND) and BLS. Around 100
CoPs which have a high level of ND or BLS were
selected, and then the final CoPs, in which mem-
bers could be moved easily between departments,
were determined by discussion with the KM team
leader. General statistics related to 43 representative
CoPs are shown in <Table 1> and a sample of CoP

data is shown in <Figure 1>

{Table 1) General Statistics of Repre-
sentative CoPs

Number of CoPs
~ Number of members

Number of writings

3.62
227,502

Number of writings per person ‘

Number of reading

Number of readings per pﬁrson

3.4 Mathematical Model

A mathematical model can be developed based
on the problem and assumptions discussed above.
The mathematical model that we have developed is

as follows:

Information Systems Review, Vol.13, No.2



HABEA Ao HTHS E& TRRROIM S RMST &F T gt o7

, l , 1 ! # of
| . # of # of #of
COP Mo | Pepariment | Region members | writings | readings balaneed
propagator ‘

CoP#01 [Iron and steel [Region A 68 268 6,765 47 1 18 10481
CoP#02 |Iron and steel |Region A 68 421 7794 40 0 26} 2 0425
CoP#03 |Iron and steel [Region B 119 1,268 39,006 87 5 3 18 0491
CoP#04 ilron and steel |Region B 174 648 27182 125 1 34 14] 0489
CoP#05 |Iron and steel |Region A 56 67 1,045 30 2 18 61 0394
CoP#06 |lron and steel [Region A 52 77 1,508 27 2 18 51 0387
CoP#0Q7 |lron and steel |Region B 59 303 5058 33 1 17 g 0402
CoP#08 [Iron and steel |Region B 83 348 2,238 39 2 20 22 0348
CoP#09 [Iron and steel |Region A 35 30 400 18 2 6 9 0372
CoP#10 |Iron and steel |Region A 60 69 644 28 4 19 8 0357
CoP#11 |lron and steel [Region B 20 25 187 6 8 6 ﬂl 0308
CoP#12 |lron and steel [Region B 148 165 1,335 33 2 84 29 0223
CoP#13 |Maintenance |Region A 55 229 1563 29 32 i0 4 0.406
CoP#14 |Maintenance |Region A 103 172 1584 26 5 72 0 0.257
CoP#15 |Maintenance |Region B 81 587 12023 64 2 9 6 0.528

(Figure 1) Sample of CoP Data

43
Max ) BLS,
i=1 ’
0.641) 7\ BP, A, +0.198) ) P EP, A,
iﬂj +0123) ) I ER, A, +0038) KL A,

el 2(BP,+EP,+ER,,+KI,) < A,
43

Y14, <3, forallj

i=1

2280}

,‘;AU <5, forall j

A

A, < Dy, forall i, j

7

A = R, forall i, j

i = index of all members
J = index of all CoPs
Ay = 1, if member i is assigned to Cop j /0,

otherwise
Dy = 1, if departments of i and j are same /0,
otherwise
R; = 1, if region (working place) of i and j are
same /0, otherwise
BP; = 1, if i in j is a Balanced Player /0,
otherwise
EP; = 1, if i in j is a Egoistic Propagator /0,
otherwise

ER; = 1, if i in j is a Egoistic Receiver /0,
otherwise
Kl; = L if i in j is a Knowledge Isolator /0,

otherwise

Weights (relative priorities) of member types in
the above mathematical model are from the pair-
wise comparison matrix, <Table 2>, The pair-wise
comparisons were conducted by two evaluators who
have CoP evaluation experience. The geometric

mean was employed for each member type.

IV. Solution Method
4.1 Problem Change

The mathematical model in Section 3.4 is non-
linear and difficult to solve. It would also take a
long time to build a model with many CoPs and
members. In practical terms, a feasible solution of
the mode! might be meaningful enough.

Therefore, the problem, “Maximize total BLS of
CoPs in company A by rearranging the members of
its CoPs”, can be changed into a Vehicle Routing

2011, 8.
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(Table 2) Pair-wise Comparison Matrix for Types of Members

= Balanced Egoistic Egoistic Knowledge Wéighi -
, Player(BP) Propagator(EP) Receiver(ER) Isolator{KD) -
Ay_‘.___
P?:;i?(cgi) ! 5 6 9 0.641
Pro;ii:ziigp) 15 1 2 7 0.198
Refegi?/iesrt(il(;R) 16 12 1 5 0.123
igﬁﬁfﬁ 1% 177 1/5 1 0.038

Problem (VRP). A VRP is one of the popular opti-
mization problems. A VRP is an important problem
in the fields of transportation, distribution and logis-
tics (Dantzig and Ramser, 1959). The general thrust
of the problem is finding a way to deliver goods
with the minimum cost form a central depot to the
customers who have placed orders.

Assuming there is a dummy node as a depot,
each CoP can be matched each route in a VRP pro-

blem. Moreover, each member can represent each

Member 1,2
eight 1,2

Weight 1, n

a

Memberl, n M

Member1l,1

node, and each weight (priority) can correspond to
each distance in a VRP problem. Then, a distance
of one route is the BLS of a CoP. The concept of
the problem change is shown in <Figure 2>, In this
case, however, the problem is to maximize BLS

rather than minimize distance.

4.2 Method

In order to solve the problem of maximizing the

(Figure 2> Concept of the Problem Change

Information Systems Review, Vol.13, No.2
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total BLS, the multi-move method is selected. There
are several move methods to solve VRP; for exam-
ple, one-move, l-opt move, 2-opt move, 1-1 exchan-
ge, etc. Among these methods, the multi-move me-
thod is the most suitable in this case because of the
definition of BLS. Since BLS is the average score
of one member in a CoP, moving 1 or 2 members
to another CoP does not make a meaningful change
to the total BLS. Therefore, the multi-move method
is selected to solve the problem in this paper. The
concept of applying the multi-move method is shown
in <Figure 3>.

4.3 Method

<Table 3> shows a pseudo code of the multi-move
algorithm to solve this problem.

First, to employ the multi-move method, two rou-
tes (CoPs) should be selected randomly: one is a
from-route (from-CoP) and another is a to-route (to-
CoP). After selecting these two routes, locations
and department should be checked in terms of con-

{Table 3) Pseudo Code

1: for (iteration)
2: select two CoPs randomly (from-CoP,
to-CoP)
if (from-CoP and to-CoP are in different
location)

go to Line 1
if (from-CoP and to-CoP are in different
department)

go to Line 1
select type of members randomly
select number of members to move
move tnembers
" 10: if (number of from-CoP < 5)

W

W %0 O

1L go to Linel

12 if (number of to-CoP < 5)

13 go to Linel

14: calculate BLS

15: if (improved) update total BLS
16 else no change

Member1, n .

straints described in the problem section. I from-
CoP and to-CoP are in different locations or differ-
ent departments, the next iteration starts after the
cutrent iteration has been stopped. Then the type of

(Figure 3> Concept of Multi-move Method in the Problem
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member to be moved and the number of nodes (me-
mebrs) to be moved are randomly selected. After
selecting the from-node, to-node, type of members
and number of nodes, the selected nodes are moved
and the new total BLS is calculated. If the new to-
tal BLS improves, the changed status is saved; if

not, the change is reversed.

4.4 Solution Program

The program which applies the multi-move algo-
rithm was developed to solve the problem. A screen
shot of the program is shown in <Figure 4>. The
left side of the program shows the current status of
member deployment, while the right side shows the

results of its search for a solution.

B PP IR X RS Otiginal Total HLS: 15084515
1

0
70 0s42n Find Sofution
]

23 4 04267 Defouit

a3 Sttt

{Figure 4> Screen Shot of the Solution
Program

V. Experimental Results

Diverse iterations were run to find a meaningful
solution using the solution program. Results of these

iterations are shown in <Table 4>. Since the ap-

plied algorithm is based on random selection, using
a large number of iterations guarantees a better so-
lution. If more iterations are run, the amount of im-
provement will increase consecutively. Thus, when
the program reaches a result which is meaningful
enough, then no further iterations are necessary and
the process can stop. In this case, the final result
and meaningful solution was reached after 80,000.
<Figure 5> shows the deployment of CoP mem-
bers, which is given by the final result.

(Table 4> Results of Diverse lterations

Iteration Result Improvement
Original BLS 15.084616 -
1,000 15.146330 100.4%
3,000 15.192116 -100.7% -
5,000 15.206329 100.8%
10,000 15.496528 102.7%
20,000 16.630748 110.2%
30,000 17.267834 114.5%
40,000 18.280344 121.2%
50,000 18.845712 124.9%
60,000 19.782785 131.1%
70,000 20.306691 134.6%
80,000 20.813338 138.0%

VI. Conclusion

In terms of making CoPs more useful, this paper
has proposed a way of increasing total CoP activ-
ities that involves rearranging CoP members. In
practice, several active members might lead their
CoPs. Therefore, rearranging members can, even-
tually, be one method to motivate other CoP mem-
bers.

Taking all the above details into account, this

paper’s contributions are as follows:

10
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c Department Location BEOEPTCERCIKRE L OBIS

1 Iron and steel Pohang a7 1 EC] 0.4808...
2 Iron and steel Pohang 40 0 26 2 0.4252...
3 Iron and steel Gwangyang a7 5 8 19 0.4912..
4 Iron and steet Gwangyang 125 1 34 14 0.4887..
5 Iron and steel Pohang 30 2 18 6 0.3940...
3 Iron and steel Pohang 27 2 18 5 0.3866...
7 fron and steel Gwangyang 33 1 17 8 0.4024..
[ Iron and stee! Gwangyang 39 2 20 22 0.3456...
9 Iron and steel Pohang 18 2 6 9 09.3718...
10 Iron and steel Pohang 28 4 19 9 0.3569...
1 Iron and steel Gwangyang § 8 5 0 0.3084..
12 Iron and steel Gwangyang 33 2 84 29 0.2228...
13 Maintenance Pohang 29 12 10 4 0.4083...
14 Maintenance Pohang 26 5 72 ] 0.2573...
15 Maintenance Gwangyang 64 2 9 6 0.5278..
16 Maintenance Gwangyang 43 10 27 4 0.3930...
17 Maintenance Pohang 13 9 26 0.2608..
18 Maintenance Pohang 36 4 36 3 0.3536...
19 Maintenance Gwangyang 10 [ 7 9 0.2928..
20 Maintenance Gwangyang 105 5 17 13 0.3465...
21 Maintenance Pohang 10 13 40 13 0.1894..
22 Maintenance Pohang 12 5 12 22 0.2185...
23 Maintenance Gwangyang 19 8 15 5 0.3361..
24 Rolling Pohang 62 4 45 3 0.4051...
25 Rolling ' Pohang 35 3 18 1 0.4435..
26 Rolling Gwangyang 147 23 34 12 0.4787..
27 Rolling Gwangyang 128 7 36 16 0.4731..
28 Rolling Pohang 23 3 5 15 0.3591...
29 Rolling Pohang 24 3 10 15 0.3418...
30 Rolling Gwangyang 6 8 0 39 0.1304..
N Rolling Gwangyang 116 9 73 28 0.3813..
32 Rolling Pohang s 2 24 17 0.7600...
33 Rolling Pohang 18 3 17 12 0.2935..
34 Raolling Gwangyang 7 1 7 21 0.1762..
35 Rolling Gwangyang 16 3 28 27 0.2070..
36 Staff Gwangyang 105 3 19 5 0.4720...
37 Staft Gwangyang 17 ] 2 0 05864,
38 Statf Gwangyang 61 9 7 0 05421
39 Staff Pohang 3 2 12 B 0.1749...
10 Staff Pohang 26 1 8 10 0.4050...
a1 Staff Pohang 42 2 23 4 0.4267...
42 Staff Pohang 6 0 22 15  0.1656...
43 Staft Pohang 18 3 16 41 0.2007..

Total BLS: 15.084616

Localion BELEP ER KD
Iron and steel Pohang a7 9 19 8
Iron and steel Pohang 52 0 44 19
Iron and steel Gwangyang 87 0 ] 0
Iron and steel Gwangyang 55 15 40 55
Iron and steel Pohang 34 2 43 0
Iron and steel Pohang 23 0 0 5
Iron and steel Gwangyang 10 0 0 0
iron and steel Gwangyang 62 2 0 i}
Iron and steel Pohang 6 0 0 0
Iron and steel Pohang 28 0 o 0
Iron and stecl Gwangyang [ 0 0 i
Iron and steel Gwangyang 103 2 129 37
Maintenance Pohang 29 0 10 0
Maintenance Pohang ) 5 129 68
Mai gyang 48 12 0 15
gyang 37 8 [} 0
Maintenance Pohang 19 3 0 0
Mainterance Pohang 38 0 0 [l)
i G 3 0 2 )
109 5 175 22
Maintenance Pohang 36 34 40 0
Maintenance Pohang 12 L} ¢ 0
il a1 0 1] o
Rolling Pohang 17 10 g0 21
Relling Pohang 53 3 0 0
Rolling Gwangyang 33 3 0 0
Rolling Gwangyang 22 0 3 ®©
Rolling Pohang 23 3 29 42
Rolling Pohang 6 0 0 i}
Rolling Gwangyang 10 47 34 110
Rolling Gwangyang 1z 1 30
Rolling Pohang 6 2 0 0
Rolling Pohang 63 0 0 0
Rolling Gwangyang 8 0 1] 0
Folling Gwangyang 15 0 3% 33
Staff Gwangyang 105 31 26 6
Staff Gwangyang 17 0 2 [}
Staff Gwangyang 61 9 0 0
Stalf Pohang 6 0 0 0
Staff Pohang 8 0 0 0
Staff Pohang 17 2 0 0
Staff Pohang 8 3 81 29
Staft Pohang 56 3 0 47

Total BLS: 20.813338

(Figure 5) Member Deployment of the Final Result

Firstly, we suggested a new approach in order to
improve knowledge sharing activities at the organ-
izational level. Many studies have tried to diagnose
CoPs and suggest some strategies to make them
more successful. However, this research proposes a
new way to improve them by rearranging members
of current CoPs. Secondly, we developed the math-
ematical model to maximize the total BLS of com-
pany A with several constraints. Then a real world
problem was converted into a popular problem, VRP,
to solve this problem. Actually, ideas like this are
most important step to solve real world problems.
Thirdly, the solution program was developed to
find a meaningful solution. The multi-move algo-
rithm was used in our mathematical model. Finally,
a meaningful solution was found. The final result
represented 138.0% improvement of total BLS (from
15.084616 to 20.813338).

However, since the multi-move method was used
based on random selection, a result has high depen-
dency on random selecting. In many cases, more-
over, each CoP has its own leader. It is difficult to
move such a leader to another CoP. Also the de-
ployment of members in the final result led some
impractical solutions. Therefore, these shortcomings
should be considered in further research. Lastly,
other heuristic methods need to be applied to solve
the problem a more effectively and to find more

accurate solution.
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A New Approach to Improve Knowledge Sharing
Activities at the Organizational Level by Rearranging
Members of Current CoPs
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Abstract

Recently, many companies have started to manage and support CoPs formally at the organizational
level because of strategic usability of CoP. These companies are also seeking ways to motivate CoP
members to actively participate in their groups. Accordingly, this paper proposes one way of increas-
ing CoP activities by rearranging CoP members. In practice, active CoP members often lead their
groups. Therefore, rearranging members can, eventually, be one method to motivate more individuals
to participate in CoP activities. This paper first suggests a new approach in order to improve knowl-
edge sharing activities at the organizational level based on rearranging members of current CoPs.
Second, a mathematical model is presented which maximizes total BLS (Balanced Level Score) of
company A with several constraints. Then a real world problem is changed to a popular problem, VRP

to solve this problem. Third, the solution program was developed to find a meaningful solution.

Keywords: Communities of Practice, Social Network Analysis, Knowledge Sharing, Vehicle
Routing Problem, Multi-move method
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