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ABSTRACT

Knowledge is the most important resource in an oigation, and the knowledge transfer and sharingween
employees is of vital importance for organizatiof@tisoner’'s dilemma exists in the process of the organizational
knowledge transfer and sharing when the employeessfer their knowledge to the organization and rehtheir
knowledge with other employees. This paper analymeprocess and obstacle of the knowledge tramsférsharing in
the organization and studies the game model oktlmvledge transfer and sharing, and put forward to@clusion
that different knowledge potential employees shoodd stimulated by different measures. Through aaivady
principle-agent in the incentive mechanism, intrcidg the equity incentive method will have infilyitepeated games
to the knowledge high-potential employees who heekey sources of the knowledge transfer and sharinthe
incentive mechanism design. This makes it possiblereak the prisoner's dilemma of the knowledgmgfer and
sharing.
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1. Introduction

In the era of knowledge economy, knowledge hagotential of 80%90%, which indicate that 50%60% of
become important resource and the most cruciadleslya the gap is caused by incentives.

elements in an organization. Many researchers have . ,

pointed out that knowledge transfer and sharingrgmo ~ Currently, the incentive of knowledge transfer and
employees would lead to faster responses to custom&haring based on principal-agent is mainly in tepegts.
requirement at a lower cost in operations. The kadge ~ On the one hand is the tacit incentive method teesthe
creation and the ability to apply knowledge arenhest ~agency problem. On the other hand is the explicit
important sources of the sustainable competitiveatdge  incentive method to solve the agency problem. Fsepo
in an organization [1,2]. Knowledge has a charéstier ~incentive measures based on the information asyrgmet
which is the same as the currency, i.e. peopletdand ~ model in the principal-agent relationship and poeé t
its value unless it is used or transmitted. Thewkadge  residual distribution to link to the operating perhance.

is useful only when it becomes social sharing [3|4] Since the 1980s, economics introduce dynamic game
other words, knowledge develops in the communioatio theory to principal-agent relationship and demastin
and value-added in the use. the repeatedly agency relationship circumstancks, t

Knowledge may be held by one person or embedded itr%lCIt incentive mechanism of competition, reputatimd

s . SO0 on can encourage the agents, which enrich the

organizational employees. Knowledge between emptoige ; : . "
S incentive theoretical content in the long-term pipal-

complementary [5,6], so knowledge transfer andisbas . :
propitious to the employees’ knowledge richness an&\gent relationship.
growth. However, due to organizational culture svinent, It is evident that organizational knowledge seeonet
incentive mechanisms, the characteristics of théighly relevant to organizations to achieve sustali&
knowledge and other reasons, knowledge transfer aradvantages. As for this problem, the following apghes
sharing between the employees and the organizaticsxe mostly adopted in the previous study at honw an
often get into prisoner's dilemma. Researches atdic abroad: 1) To expand game to the N-person prisbners
that the quality of the employee can only play todilemma, and set up the utility functions and oigation
20%-30% in the environment of lack of incentives, but i scale of the players so as to study the cooperaifon
a good incentive environment the same person @ngl organization through computer simulating the preaefs
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the game [7] To introduce the model of infinitegpeated The knowledge has the characteristics of public
game and to institute the rules of knowledge temahd  property [11,12], the high cost production, the wude
sharing based on the experimental results of AXEDRO non-exclusive, but low dissemination cost. Once the
so as to find out solutions [8,9,10]. The limitaisoof the  knowledge is transferred or shared, its exclusigats
previous studies are as follows: will be lost, while the exclusive rights are alwatfe
embodiment of the employees’ values in the entsepri
as well as guarantee of the security of their oatiops.
In the process of knowledge transfer and sharihg, t
employees obtain profits while they pay cost, tforese

2) Research is generally confined to break “prisoneemployees’ utility can be regarded as the diffeeenc
dilemma” between the employees and the organization between the gained profits and the costs. The grapo
between the employees, not having a good combmatioare concerned that sharing knowledge has negative
of them to analysis. effects which will reduce their original knowledgelue
and undermine the competitiveness in the orgawizati
Thus, when the employee cannot access to others’
exclusive knowledge or hasn’t got any compensatios,
proceeds will be negative. The employee will lose h
special value in the organization because of losirey

In this paper we focus on the different knowledgeexclusivity of knowledge. Because the employeeseco
potential of the employees in the organization, lsiming  knowledge is always tacit, the knowledge sharingstmu
knowledge transfer and sharing between the emptoyede based on a voluntary basis. So there are fewlg@eo
and the organization to analysis, and design imoent who are willing to share their core knowledge wathers,
mechanisms for the different employees which entdfge which create the knowledge sharing barriers.
employees and organization to achieve a win-win
situation. The results demonstrate research onowmpy 3. 1he Game Model of the Knowledge Transfer
efficiency of organizational knowledge transfer and and Sharing
sharing based on knowledge potential is effective.

1) The study is mainly focused on the analysishef t
game model, and specific and feasible solutiontlsig
for corporations haven’t been given.

3) The utility function of the players is a specifi
function supposed by the writer, which cannot cfthe
effect of knowledge sharing on the players fullydan
exactly.

3.1. Knowledge Transfer between the Employees
The rest part of this paper is organized as follolee and the Organization

analysis of obstacles of knowledge transfer andrsfpan

the organization is presented in the next section.

Section 3, the game model of the knowledge trareidr

sharing is described. Research on incentive mesimeni

in knowledge transfer and sharing is discusseceiti@n

4. Section Soncludes the paper with a discussion of th

implications and limitations of this study, resdarc

directions, and concluding remarks.

In the organization there are two forms in the kisulge
transfer and sharing, one is between the employeéhe
organization, the other is between the employeeall |
the employees are willing to transfer and share then
knowledge, not only the employees will raise their
%nowledge and skills, but also it's useful for the
organization. The decisive factors to the qualityd a
effectiveness of knowledge transfer and sharingtlage

2. The Analysis of Obstacles of Knowledge subjective desire of the knowledge owner. As the

Transfer and Sharing in the Organization organizations are unable to observe and measure the
employees’ knowledge sharing, so there are gamiss ex

A large number of scholars emphasize the importafice between the employees and the organization. Asgumin
knowledge transfer and sharing in many related sarea
According to the view of some scholars, the abitiby
transfer knowledge is a system which is superiasther
arrangements such as unique source of market pagjanil W : The incentive costs which organizations pay ® th
competitive advantage [2]. An effective knowledge €mployees under encouragement.

transfer and sharing is considered to be the keyseries C(K) : The costs of employees’ knowledge transfer. It
organizational process and results, including pesttice  refers to the fact that the knowledge receiversqaythe
transfer, new product development, learning spe&ti a amount of time, energy and opportunity cost dutting
organizational survival. So how to promote theknowledge transfer, and knowledge owners pay oug,ti
employees in the organization to transfer and sharenergy and the loss of competitive advantages due t
knowledge is an important research topic. Knowledgeknowledge transfer and sharing.

transfer and sharing cannot progress naturally nin a
organization. In addition to the organizationalsture,
enterprise culture and the application of informati

technology etc external factors, the most imporpamt is ~ AS the employees’ knowledge transfer and sharing is
still its internal factors. highly difficult to detect in the organizations, she

k: Knowledge volume of the employees transfer and
sharing.

71(K) : The output of knowledge transfer and sharing to
the organization.
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organizations cannot pay out the incentive costsrading U,.Ugs © The negative utility to the knowledge

to the volume of knowledge transfer, but can omy t gppjiers due to the knowledge transfer and sharing
decide to take incentive methods or not. Employees’

knowledge transfer costs and the outputs of knogded @,,a; : Respectively represent the knowledge
transfer and sharing to the organization are tmetfon  absorptive capacity coefficient of the player A dhd

of knowledge volume of the employees transfer and
sharing. Therefore, the game matrix of the emplsyee

the organization is as tablel shown: M. Levy. find that low synergy value is not relatexd

From the above game matrix we can easily draw th&igh multiplication value, but synergy value iskiaul to
conclusion that the best choice to the organizatiomot "€ negative effects through a group of organinatio
to pay out incentive costs and to the employeeotstm empirical research. Therefore, the game resultsvatio
transfer knowledge, so (not encourage, not trapsger WO cases as follows:
Nash equilibrium. Therefore, even the knowledge a. Prisoner's dilemma. When the generated synergy
transfer and sharing is both good for the orgaiirand  value of the knowledge sharing is lower than itgatizve

employees, the game of the employees’ knowledg@ffects, that is wherl ,, <U,, and U, <U,,, (not-
transfer to the organizational knowledge still gap the

prisoner’s dilemma.

Therefore, the profit matrix as Table 2 shown:

sharing, not-sharing) is the only Nash equilibriuhine
two players are in Prisoner’s dilemma.

3.2. Knowledge Sharing between the Employse b. Trust game. When the generated synergy value of
According to the situation of knowledge transferdan the knowledge sharing is higher than its negatfects,
sharing in the organization the knowledge can bldd  that is whenU ,, >U ,; and Uy, >Uy,, there are two
into two categories: the transferable knowledge #med equilibriums (sharing, sharing) and (non-sharingn-n
non-transferable knowledge [13,14]. sharing). At this point, there is firshover advantage.

Assuming the employee A and B process the game of'€ Player adopts a wait-and-see attitude, whosentes
knowledge sharing in the organization, they are glfnaximization strategy is making the same choitedmther.

rational players and the knowledge they transfeened From the above process of game we can see, the best
shared is useful to the organization. Each of thestwo choices of the p|ay A and B are all non-sharing' SO

choices, to share knowledge or not to share knayeled (non-sharing, non-sharing) is a Nash equilibriunie T

Assuming: dilemma of knowledge sharing reflects the contrialis
U,.Ug, : Respectively represent the non-transferableof individual rationality and collective rationafjitand the
knowledge of the player A and B. appeared optimal strategy to individuals will make
entire organization in a disadvantageous position.
U..Ug, : Respectively represent the transferableTherefore, the organizations need to establistfantive
knowledge of the player A and B. mechanism of knowledge sharing to break this
“dilemma”.

U,..Ug.: Respectively represent the synergy value of

the player A and B in the knowledge sharing. Syperg 4, Research on Incentive Mechanisms in

value is the newly acquired knowledge value byuarof Knowledge Transfer and Sharing
the fusion of special knowledge when both sidegesha

their knowledge [15].U,,,U,,: Respectively represent 4-1. Subject and Knowledge Potential in the
the multiplication value of the player A and B ihet Knowledge Transfer and Sharing

knowledge sharing. Mult|pl|cat|on yalue is the caipa |, organization the knowledge quantity of the eryples
of the knowledge receivers using the knowledgeg gitferent. Someone has the low potential knogeed
suppliers’ knowledge to improve their own compeéiti 54 someone has the high potential knowledge. Ttere
advantages [15]. knowledge transfer and sharing is a tripartite ganoeess

of the knowledge suppliers, receivers and orgaio@at

Table 1. The game matrix of the employees and The position of the subject is not all the samettia
organization

Table 2. The game matrix of knowledge sharing

Employee

Organization Player A Player B
Transfer Not Transfer Sharing Not-sharing
_ _ _ . (aAU52+UA3+UA4_U%*
Encourage (7(k) - W, W- Q' K) (-W, W) Sharing (U s, 0eU U )
AU o tU g U g, —U )
Not .
Encourage (7'[(k), _C( k)) (O’ 0) Not-sharlng (O'AU g T U A -U Bs) (0, 0)
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High Strong willingness to Weak willingness to Strate
share knowledge share knowledge £y Do, S
I v Organization
High degree of Low degree of organizational
Knowledge organizational loyalty loyalty
potential [ Strong motive of receiving Weak motive of
knowledge receiving knowledge
1 | .
i : Low-potential
High degree of Low degree of organizational el knogvled e
o knowledge employees 8
Low organizational loyalty loyalty emplovees

Figure 1. Ypes of the knowledge employees

Organizatio

knowledge sharing process. The employees can bé g iure

divided into four types according to the knowledge
potential level and mobility of the employees agurel
shown. The organization must recognize the quadrin
the employees in the incentive mechanism design
knowledge transfer and sharing, the adopted ineenti the knowledge, it will have more complex and higher
mechanism to different employees should be differen  vajue knowledge [16], and will greatly increase the
L output. However, the knowledge owner does not atwa
4.2. Organizational Knowledge Transfer and havF()a the will to share the I?nowledge , such as tr¥e
Sharing Flow Map based on the Knowledge individuals refuse to transfer and share knowlede
Potential others in order to maintain the expert influenceveo
and could not have a reasonable reward during the
knowledge sharing.

t Figure 2. Organizational knowledge transfer and shang
c)t}ow map

In the organizational knowledge transfer and slggrihe
organizations are clients who must make games avith
or more agents namely employees. As the employees In the organization, the information is asymmetrica
have different knowledge quantity, the design eeirtive ~ and the output is the result of joint efforts of #ie
mechanism to high-potential knowledge employees ang@mployees. So the research of knowledge transfer an
low-potential knowledge employees should be difiere Sharing is usually based on the following basic
Because the key to the knowledge sharing lies & thassumptions:

willingness of high-potential knowledge employees’ First of all, the economic man hypothesis. The
sharing his personal core knowledge, the mechaaésign  employees are all the rational egocentrics, ang tie
to the high-potential knowledge employees is thg. ke have a very good definition of preferences. Infte of
given condition, they will maximize their own

Figure 2 shows the knowledge transfer and sharin
references.

flow map between the employees and organizaticarit
be seen there are two main paths to achieve the Secondly, the employees have greater autonomyein th
employees’ knowledge transferring to the organimsi  process of knowledge transfer and sharing. They can

knowledge, respectivelyD and @ of Figure 2. So in choose the best knowledge independently to achzeve
this process the key knowledge source is the highGertain output.

potential knowledge employees. The most important Third, there is information asymmetry between the
point to the knowledge transfer and sharing is thenowledge employees and the organization. The gmgio
willingness and ability of the employee dispersihi3  are at a comparative advantage in the information, it
individual knowledge. is incomplete information game between the emplsyee

After breaking the “prisoner's dilemma” of high- and the organization.

potential knowledge employees’ knowledge trangfgrri Transferring and sharing knowledge can improve
to the organizational knowledge, the knowledge iggar productivity and competitiveness in the organizatiBut
between the employees has become simple. In FRyure the employees contribute their knowledge will resltive

if the high-potential knowledge employees are vtdmn ~ €conomic interest, reputation and status due to the
to transfer and share knowledge, not only pathcan be monopoly of knowledge. Therefore, the employeesroft

achieved, but also can promote pa@h completed hope to share other people's knowledge and not to

through the high-potential knowledge employeescomnbUte their knowledge.

transferring knowledge to the low-potential knovged In addition to meet the three basic assumptions@bo

employees. the paper also subject to the following economic
. . assumption:

4.3. The Premise and Assumption 1) Assuming that the employees are risk-neutrahén

If the employees in the organization could tranafef share  organization.

Copyright © 2008 SciRes JSSM
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2) The output is not subject to external uncerjaint
factors, and is the function of the level of alleth
employees’ knowledge transfer and sharing.

5. Research of the Incentive Mechanism in
the Knowledge Transfer and Sharing
Based on the Knowledge Potential

The incentive contract of knowledge transfer ararisig
in the organization is under the asymmetric infdroma

Assuming that the clients cannot observe the action

Lingling Zhang, Xiuyu Zheng, JunGuangli Nie, Guoging Huo & Yong Shi

Pareto optimal risk-sharing contracts. The clients’
problems are to choose incentive contrabi(m) to

resolve the following optimization problem:

max j v(@T-W (7)), (7)dT (1)
st. (IRfu(W(m) {,(m) d7- A H 2 @)
(IC) [ uW(m) §, () - QA H) > -

Juw(m) f.(m dr- q

choice of the agents which is the shared knowledges is the agents’ reservation utility. The most impoit

volume k and external variable, only can observe the
outputsz. At this time, the agent’s incentive compatibility
constraint is contributing, because regardlessoof the
clients reward and punish the agents, the agewayal
choose the action maximizing their own utility l&vin
other words, the clients cannot use “mandatoryreotit
to force the agents to choose the clients’ faveuaittion,
but only through the incentive contract to indute t
agents to choose the clients’ favourite action. dlients’
problem is to choose incentive contract which méets
agents’ participation  constraint and
compatibility constraint simultaneously to maximibeir
own expected utility functions.

Assuming that the minimum possible value of the

shared knowledge volume ks, the maximum possible
value isk, , and the minimum possible value of the
organizational output produced by the knowledgester
and sharing ig, ., the maximum possible value ig,_,

If the agents actively share knowledgé =k, ,
distributing function and distributing density of is
respectively F, (77) andf, () ; if the agents do not
actively share knowledgek =k , and distributing
density of 71 is respectively F () and f (7) .

Supposed to regard the outpmt of knowledge transfer
and sharing to the organization as a random variabl
71(k,8) changes along withk in the same direction.
That is to say the more knowledge quantity the tgen
share, the higher outputs are produced. Distrigutin
function satisfies the first-order stochastic doanice

condition, i.e. with all 7O[7 ., 7], F,(m)<F ()
and strict inequality comes into existence at le@st

incentive make

result of principle-agent model is that it can pceavhat
kind of observational variables should enter inivent
contract. So in the design of incentive mechantsenkey
is to bring the organizational output produced by the
knowledge transfer and sharing to the incentiveregh
This is becauserr is the function of the shared
knowledge volumeé , we can indirectly observek
through observing the value ofr.

We can imagine that, if the promise the organizetio
to encourage the high-potential knowledge
employees for knowledge sharing and the commitrizent
believed. Let incentive costV = W(n), i.e. the incentive

cost W which the organization pays to the high-
potential knowledge employees is the function o th
organizational output 7 produced by knowledge
sharing. To be simple, consider two extreme cabése
employees do not transfer knowledge, thér=0,
k) =0 , W((k)) =0 . If the employees transfer

knowledge, thenW = W(77( k) and deemir increases

along with k increases,W increases along withr
increases. Put these values to the game matrihef t
employees and the organization in tablel, and then
get the improved game matrix as shown in Table 3:

From the above improved game matrix we can see that
when the organization is committed to encouragethed
incentive costW =W(7r(K) , the best choice of the
high-potential knowledge employees is knowledge
sharing. In this way, the organization can monitoe
high-potential knowledge employees’ knowledge stwari
without any actions.

The above incentive mechanism is designed to the

somerr. In other words, compared to not actively sharinghigh-potential knowledge employees, and the inwenti
knowledge, the actively sharing knowledge has themechanism for the high-potential knowledge emplsyee

higher probability of producing higher output.

Further assumingC(k,) > C(k) which means the
cost of actively sharing knowledge is higher thiae one
of not actively sharing, and the clients wish tlyeras
choosek =k, . At this time the agents’ incentive
compatibility constraint meam®V/077#0. To enable

the agents consciously have sufficient enthusiasm f
choosing to share knowledge, the clients must adrand

Copyright © 2008 SciRes

should satisfy the following constraints. Firstlthe

Table 3. The improved game matrix

Organization Employees
’ Transfer Not Transfer
k) -W ,
Encourage \(N”((n)( 0) _(7&( kI;)) (0,0)
Not Encourage (71(k),—C(K)) (0,0)
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high-potential knowledge employees should undertak&nowledge employees’ knowledge values arise to the
some organizational operational risk, so they havéigh potential. In this way organization cannotyosive
indirectly the future profit view to the organizati the incentive costs of organizational knowledgedfer
Secondly, the rewards of the high-potential knogked and sharing, but also can reduce the unfairnessesen
employees should be changed along with the orginzh ~ @mong the employees who have different knowledge
profits; thirdly, when the organization evaluate kmowledge ~ Potential in the process of knowledge transfer and
sharing performances of the high-potential knowtedg Sharing.

employees, it should add some exogenous variableg Conclusions

which can be observed. )
In virtue of the complementary knowledge, the

6. The Incentive Mechanism Application to knowledge transfer and sharing is beneficial torgve
“Prisoner's Dilemma” in the Organization  employee, but the knowledge game between the

Knowledge Transfer and Sharing organization and t_he employees as well as_betvween t
employees are still trapped in prisoner’s dilemmBg.

The specific encouragement can adopt equity ineenti encouraging the high-potential knowledge employees
As a consequence of the character of equity ineenti  to transfer and share their core knowledge voliiytar
very well suites to the required condition of thghh  to drive the low-potential knowledge employees to
potential knowledge employees’ encouragement. Takinparticipate in knowledge sharing to obtain theirnow
equity incentive to the high-potential knowledge additional utility we can make the employees and
employees makes them undertake some organizationgtganization achieve a win-win situation. Knowledge
operational risk, so they can put their own profitssely  sharing incentive should be a step-by-step process.
with the organizational profits. It introduces rafe Excessive incentive will enhance the organizational
games virtually, In repeated games the players wiltosts and create unsatisfied sense. Little incentiv
consider that their current actions will influenoéher  cannot inspire the employees’ enthusiasm. Analyzing
players’ future actions, i.e. consider the curmgnafiits as  the game process of knowledge transfer and shaeng
well as the future profits. So the knowledge shgui®  find that the application of principle-agent into
possible in repeated games. And the rewards offitite  infinitely repeated game, increasing the employees’
potential knowledge employees will be changed alongxpected utility of knowledge transfer and sharing,
with the organizational profits. When the orgarni@a@l  avoiding the employees’ short-term actions and
profits increase, their profits will increase cependingly.  strengthening the consistent interests between the
It makes there are exogenous variables which can hsrganization and the employees will play a positivie
observed in the evaluating of the high - potentialto promote the knowledge transfer and sharing.

knowledge employees’ knowledge sharing.
g Ploy J g As the knowledge measurement is extremely difficult

From the above game of knowledge sharing we knowhe paper measures the sharing knowledge through th
there does trust game exist. When the generategf@yn output, and proposes an equity incentive mechamdsm
value is higher than its negative effects, the o the knowledge transfer and sharing in the orgaitnat
equilibriums, i.e. (sharing, sharing) and (non-8f@r but do not have a deep exploration to the mode of
non-sharing). At this point, the player adopts aequity incentive. Further research includes the
wait-and-see attitude. If the other player choad®sing, empirical test of analysis of this paper and making
then sharing. If the other player chooses non-sbari variables of influencing knowledge transfer andrsit
then the most optimum choice is non-sharing. As byendogenous.
improving their own knowledge through the knowledge
sharing process, the low-potential knowledge engssy 8. Acknowledgements
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