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Knowledge Management Systems Simulation Model for
Measuring Knowledge Growth Potentials*

Kim, Sang-Wook** °Jo, Hyun-Woong***

—1 Abstract |

This paper aims to investigate a dynamic mechanism underlying the process of
knowledge creation and growth with a focus on the knowledge-friendly culture’
conceptually coined by Davenport and Prusak in 2000. To achieve this objective, key
attributes of knowledge are first identified by exploring the generic characteristics and
information and interpreting the definitions of knowledge, from which four modes of
knowledge growth (Socialization, Externalization, Combination, Internalization) are
delineated into a dynamic SECI model by identifying cultural attributes underlying
each mode and modeling their casual relationships based on the systems thinking.
Further, a series of sensitivity analysis through computer simulation were made to
find how knowledge-friendly’ cultural factors affect the knowledge growth. It is found
that individual knowledge is most influenced by organization’s cohesion whereas

organizational knowledge is most affected by the openness of organization.

KeyWords: X|AltHet X|A] ZISIA 25| SEC| 221} Ba, A|A”E! AlZ20|M
(Knowledge Conversion, Knowledge-friendly Culture, SECI
Model & Ba, System Simulation)

* o] = 20083PAE FEUEtL 714 3)A AL st ATHAFHTH
ojjst @Oﬂ%ﬂiﬂﬂ WE(ANAAL sierra@cbnu.ac.kr)
AL (35 A4, tlemaldks@naver.com)



104 et A|A"Co|UiEA o7t H113 M1= 2010. 4

I[.ME

1. giqte| gk

Malhotra & Galletta(2004)= 17+ Azboll A A7) E0) Shel <A1 7% WA 8] =0T
Productivity Paradox)’7} @A = Uehtal &S A48 v} Stk 2 8L di=f t53t
2o A wiE uin] ARI|E FAE A 2AF O3 7197,50071) Hit 3.7%, 1o H]
3 7193 491 2570 7192 3t 0.8%°l LAAL e Aow =euth g 99l A
S ARI|E FAEo] B2 7I9Ee] 5% A A el vl Aol 50%7H4] A2
7F Axg Zlo® Yesits ot o]fd AT s, ARA S I dFAe F

qo) A S AARAA FAS) ARAZ FRE o), 249 A% Ewt 3
52 sohs 3, 2GA AslA uA ASH0R ARslE AL 9F 9595 g
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|28 A S ART|e ‘ﬂ**’“ Hej=m27F 2w o 3A s 25 vkeshe 3ol
- QA AlzHle S ARV)e FAe 798 w8 ARIAE 2w 14,
ALBA QA7) A7 7—‘1‘%3}% BEA A TS ARSI 2pdof| A 9] 4] ¥ 3KOrganizational
Change)7} RFE 4] = 8k 7L whg A3l ko] Hrhs 7]E8 s} Tlssor &
AAE AN2E3 ZAF 7k Al 2~Ee 13 Hile]l Z(A well designed system is one thing,
a workable system is another.)’o] = MIS Hofo] Fole =3l Aolgls Hoa Fa3k
AAFES AR Q)

(e}
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qom, 11 iR HRAAF] FZo] Folle YA~ s B 9l ‘q1-f°l‘“/}
Alter(2003)9] A A A& Z4 9] *éfjr% A} -5 0](Siamese Twins)' <} o] G HA| 289
AA| 2=l E7HRe] A stel duAtge] AnE AAEE AoA] o]z dhfol -5
= AL opyth A= 249 AR7|s TS AFH A3 Atele] A shis 7t
‘ArI)E A s~ E E‘r"é A& 7 fle 3oty 93] 1Ht= FHY
o|277HA 9] AFHAUGTS FEAI =T
AUES B aAR AYsiar Ar7|E

o X!
WA Sl s g A4geh tg A5l g9le Aotk
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22 wgtof| A x| 2] G A 2~ BI(KMS: Knowledge Management Systems)™ 13291 A1

HollM & ul, ‘Ar7E YA sfefs27F 288 7hsAol v =

s o9A SAT Aol whet AAkeh= vl el ek = 9l

oy 1 E9t AXAEYG A A A A HAIntellectual Capital)’ o] g 7l sbef] 2| 327F A4 5]

1 719 93] =4, BeEo] $krkEdvinsson and Malone, 1997). 91714 A71E 4= 9l &

A B AR A Eo) 449G g Ade BT + slom ArARE 9
?ﬁi

=
TEE AAE ¢ =7t s Aot

2. EHel J7|

EX|, =5, AR 722 AAALs]| o] A A @FE(core capabilities)©] X A 2]ALS] o =
L38]2] A A Y core rigidities) 0.2 Fetetal Q1= WhAC, HHe} x| Ao] w7t 9 7|¢

AAY o A2 dH o HASIL 9ItHLeonard-Barton, 1995)+= 42 oA ©f o] A

28 7] otk Z4Y 48s AR Aze] A 4ol 2= S1ge] UiE oo} AH @
Abe oln] B} B3 gl7) WEolth olo] A7 ZAEE oln] 1990d) SolAHA N E

ARIZ|EID) 7|9 & AAA QA TS o tHRo] FHAlstelr] AlRElar R A
T ®ag vl ik

vt FA; oin] ek gk A g o] ShiE WA KMSe] 7] Al el tigk o)itol
A 7150 gt} Davenport 5(1998)9] A A KMSE X4& #g] tido=
(knowledge = object) = {FF3h= 384 (IT-oriented) AlZtol|A] ZW3tAATh 22 U] - £]e]
A Q= A AAASE ROl #E, ol T A4 Y &84 #|(knowledge
capture & dissemination)’®]] Zd-& T At} 1# L} KMS7) A7)0 S AF7] 98iA
= AAE HB(knowledgee = process) 0 & {Hstal, A4 AAE U= A4 o] @4 AA
(knowledge creation process)S ¥&|3l= QU7 T Al(people-oriented)®] #E|7} F Q38 =
ol A7 ATE 22 WA 2|28 A% iz} sh= S9HDesire to know) S

‘ol7b= F(Process of knowing) 7FA| 2 G| | A th(Polany, 1969; Sveiby, 2003).

o,

N

71 ANE AR S 39 FA KMsE B As) R ol 4UE
AE 742 S0 SIATh Sveby00DE “ARRHE T 4 gl AnTh BN BE A ¢

ATt A A sPHA A K] (explicit knowledge)2] SHA|QF 9HE-A|(implicit knowledge) 2]
QXS 7FZESE Utk H3F Davenport & Prusak(2000)2 ZAMS E3) A= ZZF A9
Yool Bifalth= 45 A7|stHA KMS7F Adasty] fleiae A4 H8h4] 22473}

(Knowledge-friendly Culture)’@] ¥j%ko] F 23t #AUS A3} At} Nonaka 5(1998)-
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Tacit Tacit _l

_-5 Socialization Externalization A
7T <
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(Empathizing ﬁ B (Artuulatm )

Internahzatm&./ Combination

m
= >
o = - =
L 5
(Embodying) (Connecting) T

Explicit Explicit

i individual; g: group; O: Organization
(32 1] X|AeHSEE(SECH = &)
Z2]: Nonaka, Ikujiro (1998). p. 104.

2o whebo| A 2 A4S A}3] 3KSocialization), 2]4-3KExternalization), % 3}3KCombination),
Y™ 3KInternalization) 2] Y] 7}A] X4 wWsgAL [ 1]7 2] S-E-C-1 &’
2 AABHEA Ba'ehs JidS Sl AWelA Asete AA o] w3HA el B4
wojof g5 Awstal 9tk b

ojge] w=ejol 7|2 W AAAY BHE SAs WA wdste] taa 22 49
of FAZE A7+ A

A, Ao 3ol welo] thHobjecooll A A7l A (process) = BH = Aol A A]
| 2H&(Intellectual Capital)®] 7 0 & RHEolxl A F50] 3 dvht ge L7} of=
Holr}. A A ApLolgh 21 AA|7F 3] A8 AP o]k Jdol A EdE o' A ulA A

1) o714 ‘Ba’& LE 238A} Kitaro Nishida7} 9Fstal Shimizu7} ZAAIZ] /i 02 ‘place’ 22 “field’
Ao algdith o5 =HIKNonaka)7} A2 B2 3 A ol HEI Ao A ufie] w3H4
< nlgth. o] mEw Baw A49] MSE 3, S E- C- 179 AR dEAAN 45
R 2o Aglol| QA3 FH(empathizing), TEAR|A AR 2] A3l 2-45}= F & (articulating),
HAIA A AR o] g 27EE AZi(connecting), HAIA A GEAR A= Asi)
(embodying) & Y| 7FA §FoE FEHCh
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CE 1) RXARKIC) =FAA

Thomas A.| Annie |Karl-Erick | Kaplan Leif Sich DERAL
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(<F 1> #D). FAROE 249 AAE g AL 1914 /Mgl AF-at=
2 Aol EAZ ek ek ohlzk BANEAN Anke] 243 Bk sE 9
T A&7Fse AA A2 A2E s Y] MR 2A]o Bk heje Eoju)r] ofHrh

A4, AAE9E A2e] AA(Nonaka.& Takeuchi, 1995), Ff-(Ruggles, 1998) &H&
(Davenport & Prusak, 1998) & Al 7H4| o= Fogithd of5 A4 &Ee] 7|wke] =
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i}

i

. 7424l (Conceptual Model)

PRSI 4] He| 545 WA durd
U 2k ARe w7, AT, d8elE, E34d 5 4dl 54 (Four Information
Rules)’2 7FA] 1L dth

o ARl N7 BIFX 2] F34): Information is not easily visible (Sveiby, 1998).

AHEE A Kol o] ofuth ARE Qs A9 A AdAco] wfg- et o
ol ARl ZRE vl FRHoth ARE Y] BAN Y 5714, LAt s

. ol2jo] FAWA k= 3 4ate HolA ¢E BA4S AYn

Atk ArO 7R AL A AL e EAL A HHe] Rgtwe] wiEl A7
gepivh webd GE A1EEE 24 drolA B wf, ARk S A=F
ol 2ol FaFHe AAEH.

o AR ANMXNARTIXS 594): Information is of no value in itself (Shannon &
Weaver, 1959). 718 AW 1 A= 7HS 284 etk AR 7)E A5ahe2
olth = 7 AR g2 ARl A3 Hlw, AAEA &= 3 7hx2 sk &
= Exe ].X]J'l gtk Arol 7HxE FAATF g2 AR} AAEt dAs w w
AEH 5F FE I st BAY s TR RO o]F AR IF AR Al HAEE
7}47F an rzq ack web Ao A2EAL o]F AR F At AAHoz
Sk AR oA ol wl TaTHe AlARRI.
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o AR EAYHTIX Y AEAY): Information is time-dependent and situation- specific
(Rich, 2002). = A7k} 38} o H2jolr). wheba] QRO 7Rx= Azto] 73}l
et i“éé}—t— 545 XMﬂ it Oib 54 o] FRHYW o oig FH] 7}

FABE7] AAsiAE = A AA Sl

4 ©% s o] g Fasi Ko

A0 ApEge o HANE 24D 5 Qe G 24 ANAE 5

Aok E O FAB 24908

o AR FIAHHEIIR 2 AL3]AD: Information is a relationship and a culture (Wired,
March 1994). A¥E #A L E3jch 24 LHOﬂ Ak JH TS} HH‘*E’ ekl 4
Bl 7HA=

=}
o
& =M, e #27) %0 %ﬂgi E%’S}ﬂ] ﬂ‘i’i 01%— @?’& D}% 017—5—8— a Xé
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w7k A9 9 ANYS G AN Auel o7l EYS AT a9
A e AR § ATk I3 4 BRG] s Qs A4 Aol Heste]
gels) ux

e A2] 1: Knowledge is the awareness and understanding of facts, truths or information

gained in the form of experience or learning (Webster Dictionary). A|2]-& <7 &lo|L} &}
£3) 9& A1, A2 52 o U olalsl AR oIt o] Aelol ww g
94’51, 2714 T LA sk S7F AN EA ] AT oI, e Al 154 R
W7D R} 18 < 57h ek 187] Wl Suiby2003) ‘LA S
S O AAE A2 (Desire to know itself is also knowledge)’o|g}al F33ic), A=
ZAYe] g} sz &5 F78h= UHSKnternalization)= #2744 2] 12} v’
Q) Aolct
2] 2: Knowledge is appreciation of the possession of interconnected details (Oxford
Dictionary). A]2]-& <z}alo] 7hA L 9l 7jd2 AR HES A3 Adx o] 217
H AAAelg. A A4 0] THA= EH o EAsts oulEe] A= Hlal, Ag
2w T o A4 Aeol= Are] Al 2543 re] 2Dl e F
$ES U852 < 57 ek 18710 Polanyi1969)= “Bolrhs 34 A= A2

=z

N

Jou ok

(Knowing or a process of knowing is also knowledge)’ 0. & Z7FEofo} gtt}ar
4 AT Ane BUES 45 A2 Aol ARe b TS Aok TP
(Combination)= A 21739 = HA thito] Fth

N

9] 3: Knowledge is equivalent to justified true belief (Chisholm, 1982). #|2]o]gk <&
Fate AT dgeolnk ale] ol e AS At & A, 5 AT
=4 5 & Aol & e s BET slo] & Aelgke Aotk =g
ARk E AR st = ol d A= AR Al 35ACERE] A&
SR Aol s & 7 Ak 2T FA ARl Al A4 =gelat,
o, FAePoll. Aar gEAer Aol dadlAlst) = As =4
o7 ¥EE3le Y w3, 5 9 F-3KExternalization)i= A7 G| A HA d)ido]
=3

)



-

RANE B SHE slat

SEH R AZYAILH AlZold 2 Jhdol| gt o 111

A

» 9] 4: Knowledge is a combination of JTB account plus a societal factor, ‘X’(Gettier,
1964). A 2lolgh <Agdstel 14 st WS(JTB: Justified True Belief)oll W|A|4 X7} 7}
E Aolt). o]F FA o7 FHIPH Knowledge = (Justification + Truth + Belief)
©OXE R £tk o4 s A4 49 ARA 94T ojushe Aow,
o]Z “Gettier Problem”o]g} 3t} AEA(AFANE XX HADE vl E
SExceralizacion7} o] FoI AW o] Hek T olFo] Ae E the A4 Fe A
g gl Fel, WmAIG AR BEE AF, 4, 0 e 5 uo Aug A
2 A& WEol Wit Zojtk X149 oleld SAL Anel A 45N
=3I A= Ade & F7F dnk A A4 ARl Zed AL
(Socialization) Z}g-2 A 27 g o] v WA diide]

gue] &at Axe] Aol A
How A7) AA WA 2ARSE fEAGI &Zl%’:ib, FABEA &a@b,
=

2)
A 2A4E8h, 54

.
o

s %o

BE SYMI|AO| UMY YT = Bty - I s

(SECI) (EHE™)

HITIAI A Learning & LHBI3}
(HHIRL F=Hy] Experience (Internalization]

Possession of
7-'|6I-k| =6}
Connected ou QI'

[’“EJIIIJ 3#’8 Details [Combination]

s B Justified True 915 %}
(BN I1HY] M Belief (JTB] (Externalization]

=2k AL2|3}
(ZETHIL A2l [Socialization]

[T 2] XA
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2. RIMZEIEe s =Y

[= R Bt —|

EA =09k AR 4] 543 A4 €] 4t AolE A AojHH ot [ 3]9 o]
A2 223} 4 (Knowledge  Creation Process)ol]i= W™ 3HInternalization), % %3KCombination),
2] 5-3KExternalization), A}3])3KSocialization) 5 Y] 7}A] ZHHS - E- C- Do] NMYES &
47h 9tk el Nonaka & Takauchi(1995)9] SECL B3} 185} 28 o] ol Ao]
7F ek A, A [28 1]ellA] 2 vhe} o] SECI e 7[EA 0% 2A o] FFE(HRI
W Fehell i HEA e} FAA| Afe]o] WES FAl o= ALSISKS), 9F-3KE), THIKO),
WHSKDE Whral o, 2 Aol EEE ul 7hA] AAS AR 53 A4 A
RRH EEFEHUUE Ho| 2EHow vEt. E4), SECI Rde x4 ¥glo] vhid

-1> MO

O:

“.4

=314 A& WFE(spiral evolution)d} AWM e] ‘Ba’E E3| A7} EiKself-transcending)©]
Arb F4Ea glou), ® A7 BEe ol v 741 4ol Baol UlAlE Qi A4

Asha B8 S4o 45 4§ sl thyg,

A S AR dskeiA drk= Al

A Fol welth
Nonaka & Takauchi®] SECI E @& 2| 21X437437A4S- 7fd et SHolAE A EA
[e) | e < R PN
w0t 2 ol felA] ol Aadak & 4 al TAH DA% ekl AAE 5 gk
(A% - oA, 2005). AA, 4] Wgke] FAT|Eo] H= HEAISF dAx]e] wMginto
Learning & Possession of Justified True JIB+ X
Experiences _Connected Details  Belief (JIB)
Four Modes L il o Z 33} © 2] -3} © 73] 3}
Information Rudes Internalization Combination Externalization Socialization
®Rule 1: A B8] H|7LA A Q 24
(}é E.7l'il 9/] —T\'I‘}Aé) +Key Attribute:
Information is invisible. Sense of criticism I IT et Set Tl L 4
*Trigger: +
(The value of information is Learning-by-doing :
Subjective.) +Org. Culture: ' '
Participation ¥

®Rule2: A R.2] 4314
(BEAA &) $54)
Information is of no value in
itself. (The value of

mformatwn is synergic.) N +Org. Culture: HH
e Flexibility ¥
- a e —ereem e
o Rute 3: % .9] AF3be] £ 2) ¥ © 34
(A RI}= 9 71 A) " : “Key Attribute:
Information is context-specific. i : ;ll{tbﬁmtmn
(The value of information is E’“ e ¢ ™ S e
changing.) : : +Org. Culture: H
' . Rationality v

ORule 3: A X.2] A3 A
(A E71=) 8] A3HA)

Information is of culture &

Ads
o
: A

+Key Attribute:

+Trigger:
H : Collaboration

Creativity / Synthesis Lesss

o e-E=x

*Key Attribute:
Communication

B - S S ST DT SR ——— *Trigger:
relationship. (The value of Tefﬁ Building
information is refined.) +Org. Culture:

Openness

(2% 3] XAMEE

of Ach ARE|(23h A A2
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B S-E-C-T9 U 7 RS AHstlels
2001)9] FgAg FARA= dEA ] F3] i EAFol e Bt GEA} FAA|
Atole] WS HAstaL gk

A, SECI BE& #|2)¢] Wslo] ‘Ba’S E3) A}7} F4iKself-transcending)©] FThaL Z,_xL

SR, A4 R JeHel Baol o FAA S Ei Belo] AgaheA A 9

=
o] Z}7; 8% A(cohesion), A (flexibility), T4
(rationality), 7] *d(openness) & ZZ AU 7 AR AAStL XA H3LTA o A 9
Qo EA ] Zgta Al A S ATE Sl AAstaL ok

AR, 3k 54 A FAJNAET A4 A i G o] F 5 gleell Akt

o] AlzElrlare] AN FEE A2

i
2
sy
it
SN
=
Mo
o
Ap
o,
2
o o
ol

3:

. 2It=4 (CLD: Causal Loop Diagram)

OPA [18 3]ollA ¥ mie} o] ujv SKInternalization), & 8K Combination), £]%-3}
(Externalization), A}8]8kKSocialization) 5 U] 7}A] =1WH-2 2|2 A 3} Aol A sl Aoz E4)
sk Zlo] oyl ogo] A% Agehs wEHA §45 AU Stk A= AP 7
%Ud% A vAYEe] obd T = vAYUS SolA M= g3ty 2F el A

ofeldt FEIA WIAUTE AT Abarel] Z]uk 3 QIAA|E(CLD)E A Tyt
) 3) )

L

m\(

il

3) W 2F AFBAE e = St Hdlinkage)®] 2] F-2oll EAE o= ARl ghel St wet 2
FpAFE 22 Wksame direction) ©.2 WSFSlE 495 Ve, ‘o'& dapigrt Aol St
k8K opposite direction) 02§24 9S ETh I =) o] SAS Vel . 9 R 47 BR

il
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1. LiM3(Internalization) CLD

CE 2) Wimist o™olMel SEA(Cohesion) F&X|E

o
e S seterm
XE
o o ZZA o] FstmA st vl B)A Nonaka & Takeuchi(1995)
]:];: o A W A oA 227G YAt Davenport & Prusak(2000)
T 23 A9 A 2 AR e Wiig(1999)
o Al Ja o =2 gl e A] A QJe] v
L | SArAE A A% F 2 A
zd3t Pugh, et. al.(1963: 304)
- elAlel A71A% A :
- AANGE B9 59 Ba A% Moon(1999: 39
- A% 3% 9 Ade) 2R
o 7, BA Al QAALEE 9] ATA Davenport & Prusak(2000)
B7h | AF A AZAXLEH FA F A AUE FeE DiBella & Nevis(1997)
WA |+ ma ol 4Rl A el 9P Wiig(1999)
o By o] o B iEE °] %4 242006)
o ANBEEE, T ol Uig BFddd=

(18 419] QoA EoIA] B vheh ol olel@ A 7b GH ax 229 4
& A3kl sl e — QA e T — AR Gp0E oloiA]

=
& NS FAle TE Pt B5E 948 FUHEE S A A

4
ol 48 SEu®RDe] FARG FA AAA FES APANS FeA7IE, BA AL
H4TE PAT o714 el AT Aole] ) Aol wel

T Balancing)’ % “2717F8KReinforcing)’ ] FEE HolA & owlgtt. ol QJIAA=CLD)E
System Dynamics Simulationg $J3t /) dA Rdlg(A| 28l Fdo g de] &85 qlth
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Centralization 2.83
Cohesion (0.224*Shared Vision)+(0.029*Centralization) + (0.16*Incentives)
L. (0.511*Openness +0.099*Shared Vision—0.115*Centralization +0.055*KMS Use)
Communication

=+ Explicit Knowledge

Content Quality

3.14

Conversion Rate

Tacit Knowledge/100*(Justification Ability +KMS Use)/100

Desire to Know

(Gap in Work Performance+Sense of Belonging)

Desired Performance

(0.365%*Sense of Belonging)+(0.399*Work Performance)

Discrepancy “Know—why”—“Know—how”
Documentation 3.36
Experience (0.9%Working Knowledge)

Explicit Knowledge

INTEG (Conversion Rate, 0)

External Training

Pressure for Training

Flexibility

(0.41*Leadership) +(0.049*Formalization)

Forgetting

Individual Knowledge*0.05
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Desired Performance—Work Performance
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(0.807*New Ideas)+(0.5*Flexibility)

IK Max

10

Incentives

3.16

Increase TK

Working Knowledge + Communication

Individual Knowledge

INTEG (Individual Learning—Forgetting, 0)

Individual Learning

(IK Max—Individual Knowledge)*(0.0326*External Training)+(IK Max— Individu
al Knowledge)*(Individual Knowledge/IK Max)*((0.0103*Self Training)+(0.0151%*
Experience) +(0.0152*Desire to Know))

Information Available

(0.536*Communication)

Innitiation

Individual Knowledge

Justification Ability

((0.894*Working Knowledge) +(0.5*Rationality))

KMS Use 1

Know how (0.508*Working Knowledge)

Know why (0.394*Working Knowledge)

Leadership 3.62

New Ideas (Other’s Opinion*0.049 + Information Available*0.776)+ Initiation
Openness (0.347*P Leadership) +(0.326*Trust)

Other’s Opinion

(—0.515*Communication)

P Leadership

3.40

Pressure for Training

Gap in Work Performance

Rationality

(0.139*Contents Quality)+(0.372*Documentation)

Self Training

Discrepancy

Sense of Belonging

(Cohesion +Ideas Implemented)

Shared Vision

3.98

Tacit Knowledge

INTEG (Increase TK, 0)

Trust

3.52

Work Performance

(0.675*Working Knowledge)

Working Knowledge

(Ideas Implemented*0.126 + Information Available*0.538)+ (Individual Knowledge)
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