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ABSTRACT

Compared to the industrial society, the knowledge-based economy of the 21st century has placed
importance on intellectual capital as a sustainable competitive advantage of an organization. The
ownership, creation, and interaction of intellectual capital is emerging as the main challenges of the
management and, moreover, it might extend to the issue of intellectual capital management. This
research found that the exploitation and sharing of knowledge was more efficient in a networked
organization through a case study for A research institute, which attempted intellectual capital
management domestically for the first time. The contribution of this exploratory research is to
suggest new perspectives on the ownership of intangible asset, the evaluation of knowledge-based
product, and the competitive advantage and complementarity of an organization in the
knowledge-based economy. The limitation is that this research is just exploratory due to the
inaccessibility of data. If the intellectual capital management would be more common, the diverse
researches should be empirically carried out.
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Becker(1964) HUMANRESOURCE/ASSET INTELLECTUAL CAPITAL AND 5

ACCOUNTING INTANGIBLE RESOURCES |

& 1

- Gaital Likert (1987). Lev and Schwartz * Human Capital |

uman Capit; (1971), Flamholtz (1974) * Organizational/Structural/Intemnal Capital |

: « Relational Extemal Capital i
White(1970)

Williamson(1975, 1981)
Network analysis/Hybrid Forms

NETWORK AND TRANSACTION
COSTLITERATURE

Capabiliﬁes
Stalk, Evans and Shulman (1992)

Penrose(1959) RESOURCE-BASED VIEW OF
THE FIRM
. Bamey (1991)
Hinm R pronns Core Co mpetencies
Simon(1947) Prahalad and Hamel (1990)
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Organizational Decision Making .
R LEARNING ORGANIZATION &
Argyris (1977) KNOWLEDGE MANAGEMENT

Nelson and Winter(1982)

Routines— Procedural knowledge
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Book
Value
Knoxv}edge Market Capitalization
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Holistic Knowledge VAICTM Ea.rmn_gs
Methods ICSS Management —
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The Leaming Value
Capacity Return on Assets
Index AFTEFT™ Method (ROA)
IC-Index™ TAMVTH
Business [Q
IC-Rating™
AURS Value Chain Citation-Weighted HRCA
Score Board ™ Patents
Skandia -
Navigator TM : Ve Direct Intellectual
Intangible HR Capital Method (DIC)
Asset Statement
Atomic Balanced Monitor T
Scorecard : The Value
Methods WValnation
. Human Methodology Explorer ™
Capital
Danish Intelligence Intellectual Score Card
Guideline Knowledge Technology Asset Method (SC)
Audit Cycle Broker Valuation
Non-monetary Methods Monetary Methods
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Normalized Earnings—Earnings from tangible and Financial Assets

Enowledge Capital =
Knowledge-capital Discount Rate
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2o =4.37)8ko 2R BEFPalake] Z=Qg Ao Z
8-%714 73 ]Jf—/] T aAe] g External Structure Internal Structure | Personnel Competence
T ARolA AR EC] EArk AdAte] dAE Growth R
ey 10 enewal
TASYGE w2 oot vl & 4 Slnk <%
_ Growth of Investment in IT (Competence-enhancing
D2 Lev7t AA ST 719E] ANAE 7S personnel & market [Time for R&D customers
=4 o=y |AAES T AL 1% share Personnel behaviour |Growth of average
BeFal ghedl, Asphde s A7k a8 Customer quality & ftowards managers,  [professional competence
o AL vla] AAVEXIY Az DA e satisfaction culture, customers Turnover of competence
2% & % 9lom, o 71gje] yAte] 43 Hficiency
Y E]Q) 7] wlREo 2 e & 9tk [Revenues per Pemfm'tage 'of Value ad@ed per m1plqyee
customer administrative staff ~ (Changes in the proportion
_ Sales per agent Sales per staff of highest competence
(& 1] Y5 7Sl XAxz 5 23 employees
A A AR | AELTLR) | A A7 EX
7]%11:5] ]—1 ]‘H‘ 72)‘!‘ }' ] ]% ]' ] (1) (2) —
G M) | G Mmil) | (6 mil) Stability
Merck 48,038 12616 | 139910 1109 .31 Repeat orders IAge of organization [Employees turnover
istol- |Age of structure  [Rookie rati
BHSFOI Myers 30,470 7,220 106994 1482 P84 g° o ST oone e
Squibb *Source: Sveiby(1997)
Johnson & 29695 | 12352 | 9284 75 p21 (O3 4] FERRMELES 115 A
Johnson
[Dupont 2642 11265 | 86962 | 7.72 | 231 . .
Dopo 2.2.3. The Skandia Navigator™
w
. 10,168 7,679 21,809 | 284 | 122 L sy - =
Chemical Skandia= 294le] PR FS|ALZ 1990t = 3]
Monsanto 6,021 4,105 33,168 808 | 328 }\]_9] CKOZ FEdvinsson-& o]uﬂg‘]_l Z] 2 X] =) 272,] . :‘ﬂ_a

*Source: Lev(1999) (DMarket-to-Book value
(2Market value/(Book value + knowledge value)
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2 ;Aé;]o} 10\3:] x%u]-x%i o],_,_}\UETl_/] z;éEH
(ex]

d

o >

[e)
T
o] zAo| A L7Fsa, A TR WFs =
7]%0] %—_,9_6‘]—] /\g7]_ i Q}d“’]' /Ké%]', E%/ﬁ E'?l g‘l_—ﬂ- glq ]U'H ;(]—-5-—,’]%]0" 9)\—1: O—lo] XH_]?‘ "1—9—
P oﬂ Joe BRI E 2 7199 HA8AE UepiH, 4 71sAd §
IO T T T s aAeee ZeAagde 247t AaREe) gn
zﬂatagf; ggsiel A2 323 4 ok Oy ]
, S alo] 1B AL BEAA ol TAAEI} TrAROET 7]%le] AAYNIE e}
o Al MRz ZIUS A0l ME AT TR 0 oy mae) spiels gas paaeo) gle
98 R AMAAAT H123 H4Z



X HR=2AY Mok

o

it

(i = e e B

FEFMA of7L: A

o ARIE Sdez

ol 7199l meMHE wgstaL lom, T
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EAZBAOA o] FojAok = HellM Skandia:
2 FLS AL WA ofgfollM fEo = WIS
Zhk=tbottom-up approach). FLHE HNESHAEE=

e A T4 4 o

FINANCIAL FOCUS

HUMAN
RESOURCES
FOCUS

CUSTOMER
FOCUS

PROCESSES
FOCUS

INNOVATION AND DEVELOPMENT FOCUS

OPERATIVE ENVIRONMENT

*Source: Intellectual Capital Report(Skandia, 1998)
[2& 5] The Skandia Navigator™

2.2.4. 7IX|AlEM2tE(Value chain scorecard)
Lev200D= o)zl 7t A apidngala) g
v A - 8 A HERHQ TR RS SE Al
o] FZHa TF-wsEs dds AAES odlst
34 Pk olyd FAL olsiEtr] AsiAe AEY)
Fo] opd ZEX ARSIl AA A4S AAsfoF
ﬁ}fﬁ Leve 7199 7S 71E2Q1 Salag o
Btk 7RAES Bl AR Sksta
ﬂ—rE«l op-AAo] WAEA =W, 7EXAREAHEE
= B PAREA BEE AEs o= HA

«l GRS FHL  U=F e Aotk Tt
AANE T FNA TAANES AT Al ZE2A
2:0] WAHANA Az i 7]edde] dAE A
231, vpAEte 2 AFH A 29| dujeAe] o]
o} Levell of3td, A #A SA AFD AHlz, =
A 20 gk AEE ofolHols WREAAA e
QRERE FSAY olsigAatete] UESQAE
3l dAl "ok F A A E ofeltjolrt A

o

E3h A2 ZEAZE AR,

AE- Au| 2o FAoE B3 APA o)&

Aol A FEFE vA= P AHAE,
Ao et A S
*Source: Lev (2001)

Discovery and Learning

1. Internal Renewal

+ Research and
Development

Work force training
and development

Organizational capital,
processes

1. Acquired Capabhilities
+ Technology purchase

Spillover utilization

Capital expenditure

3. Networking

* R&D alliances and
jolnt ventures

+ Supplier and customer
Integration

* Communities of
practice

Levie 7HA

gog 11

1?3-‘% mlel
o UERITH<H 6> 32,
Implementation Commercialization

4. Intellectual Property

+ Patents, trademarks and
copvrights

Licensing agreements
Coded know-how

5. Technological Feasibility

*  (linical tests, food and
drug administration
approvals

* Betatests, working pilots

» Firstmover

6. Internet
* Threshold traffic
* Online purchases and

sales

* Major intemet alliances

(18 6] 7K AR AT

CEETIRER

ol AHAe)
eSS QAEH e J1eH A, A
8 YA Ut 2k A A

7. Customer

Marketing alliances
Brand values

* Customer chum and

8

* Revenues, eamings and

value

Performance

market share

+ Innovation revenues

Patent and kmow-how
Tovalties

Knowledge eamings and
capital

9. Growth Prospects

* Product pipeline and

launch dates

+ Expected efficiencies and

savings

* Planned initiatives

+ Expected breakeven and

cash bum rate
tE
FES AL

T3] 719 2 vt Thssliof sk, AlRA®

o} 719 AXNAES
gt B

o
< U=
=1

=
ars=

2.3 A=Y o7

2.3.1 XHR=HH2

olEO.
H=1T

ol FAACE FolT AA7L
A= 787

= AR EE

ool 27

TFHGOEA LA

53 »,z_-u}»s— JAARS AT & ek

ololet na{Ake

AAAEAGE ARRES TSt ol B}
HEFOEN AZE NHNE PxB ZOR B 5

2011. 12,

99



2=

A
4432

_|_

=

ol>

ATk AFARL A A FEERE ofye}t HA| 232
o] 7@l o] AxHo|a P
gk sfigoln, AHAEAYS AT 21424174]9}
A Aol gt =& T3 ACE & F
Uk AAAHLS A3 A4 o] arefsh=
ool tiAfizse] UehA] v BEe ZEA
28} ZMkE ks NFoE, R olsiEAAE
o] AR E TEFxR Helo] Eotitta &
T Itk [tami(1987)el W= 7|93 84 11 EE
7]°*H1-r°ﬂ/‘1«l BREEL TP Az, o
+ Wb 4| 3Ksemi-fixed® FElEH 7|7l ZAA
=2 a7t o =3 FAo £8E + gloH
o] F7kshl w2t “%“Jﬂﬂ‘: gt} A A AL
ATkl vlal] 7140 A9l dHE Agat
I Aok FAGEFE S A ApEEY TRHE
Fzxeta, AAASY ApESetH, AEE A9
de 38 3P— ?“*71%4 7lEwe olgkal A9

m[o

Hel Adolck. Saedzge] Hde AYAE Azl
oAl Gl YA, wl AAAL FHALE o3

#gE oot Yok iﬂél@!%m X}&Ola}ﬂiﬂr Bl
solu =34 4 olm, 7 Aol AW B

€ AR g OME}. aluke] A=
< f‘f& 7P<l 111%01 Fo A=d  glon, @ THA

—‘—’éﬂ 7H”4 7‘] AAES BEsly] YaAe A
55, & AHARLY ZHTZ}%OEQ] Hyah 7w

—‘.g(retum on mtellectual capital)3} 2
< 9] Qe WA RS Aol dE  AUw
= Sty ARAEAEY NEE A2
23 AZAAE JAEGo 7N XA FEz}A

o agde RUEHPSL FWek mee e
P

Fflowys SAl 12 A$
o AZE Apo] FrhE=t), S A
3] 7PAARl AZEe] A S 3 f?j?a —’F 9};}_ Zloltt
(the time-delay problem). ©]= ‘483 &4 ol
upe} gebAw, 1 A3 Ao ﬂlf& 3
HE go| HAth B§EHS dE E AS TAHYE
o] Aol HAsHA HW, IE°] Higid A viE
e Zlo= 7|hsHA HANF I3A G As &
2 o} AREL HjS AL olaish=d] Al7te] T
fatEE AR dFFolu 759 HEL AIA
IRt} AAxo A= Aotk FAEUEL T
L7 1E vl 19

A A A7) B

o=
R U

-IU

2

ml

3 ik oEN & AlgEddA F7H8Ee 73
A3k o]zdk AZFAA(time lag)-& Hjgog 1
d Bt o= g ] s AESHA 25
nsl7| = sh=tl, olAd®E o|=d EZo| HAIE
o] A8FE ANE 'FHA EE(leeper flows) ‘o]
gt SoiKelly, 2004) olgfgt dFS A HAEI|A
! ZAAA Ads 2 ded, AHAR

A F7I= L}EMM S5, §FAME B

1o xR

i

o

BB oA FET 5 AP o BAE AZR
waele dyoleta & 4 ik

AAARAGS 93 T WA THARS AR
o] A2 AY(zero-sum game)?] EAE 24 U=
Th= Aotk AR7|EA 2ol AAetA] el 7]
AR} I AHRS HAXNATE AR & /\]/\511/\471]
o tigk Fak= slE Ao] & Aotk wsEFHAL A
gt A5 a8, nSTHGARAEC] 75‘ o
oA AU A SARE e A etk
ﬂi ol Ao AMFE F ge itk

W, Fao] tig 22 Fak= vel7)7t Just Do It

l

rE‘: L of

100

RAZGAT M12A M4z



Z2A2mrd A A
?_%XP—E_EEQ ié% oA &
2~
%

= Ao A

B a5 7}4
erﬂ‘GF— JJr%_i = —’F 9,171 o]
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o 9o @
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H a1 X(flow report)S’Jr A kR 314 (stocks report)

= 2P g A B "ok olAE AF
AEAGL AL Q3= A 7R EA, & AITA
A, AZ-ZH -2 AlY(zero-plus-sum game)«] EA,
A9 FAE AAsor a&HoE Y
t}. ole AAARSA - B do] AAAR Tt A
WS TSRS Botelal olF A&HOoE
wejstr] fls) asfor & dakatolzt st

;91
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AXAEAFO £F -S40 B AFE olF &
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Roos et al.& AXAHES 22 Ao =R o5
sl o5 249 AATHE &8 AT =
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gAlelTh E}1E AFAE T WSR-S T 24
Well 7F7F AEEe @AV 240 AR
2, TRRES 5T A5 UFEZEA 2 3

[E 2] NR=HY YHED
Za Financial-based 1* Generation 2 Generation 3" Generation
= Management IC Management IC Management IC Management
au | mee) goyy | EAAES S ol AR D(rdeo) T | A2 THE B9l 244
°r T 8ol A Ths, 23 7S | A9, 59 34 ks
L2 e AHAR | AHARAYARE B L ANARAE Aol
sfet/ 2457} L PREED ojoje] 24 | Wse) mF F8
- ECRPRES - 2izte] ol
54| o e [ AR M | AM AR e Mool SEERE R
et = Q8 ofd Wiglek F8 L Perfect Mgt. tool
- IC Triggers3t W58 8 - A business model as
+ Communicating tool + Managerial support tool value generator
ZAAFE Stock Stock Stock & influence Stock, flow & influence
F IC Index on Pareto level HVA
Approaches EVA(Economic BSC AAAE AEAgng/ (Holistic
PP Value Added) 7hEA] Ral) Value Added)
- Navigator

*Source: Roos et al. (2006)
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3.2 SYSTEMATICY| X|HA2ZP=Y
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dint=9] RIGAZESOIS|ALR, 1999 o] % a1
AXAER A E WG vE 9lom, o] F, 74
A, 1A, I 5ol i 783 AFrdela) A
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38l3L 9= Business Excellence ModelS 83 7
O ARYZIRL ol HAAEY RS Y, 248H
ANE F3) dHo] TZHAE HolFa 9t

‘ FOUNDATION H EFFORTS H RESULTS I

{ Customers ’—
{ Employees i—

=

Infrastructure |

People

Vision Processes |—
Goals ’—

Financial
Result

[t

External

Relationships

*Source: Systematic Intellectual Capital Report(2004)
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[E 8] SystematicQ XHX2 SHXHE
QA AR F2AE BAAE AR E

Employee structure &
competence development
- Average number of full-time
staff
- Professional software
experience
- Training days
- Training investment
- Absence due to sickness
Employee satisfaction
- Salaries/working conditions
- Development opportunities

Process improvement

- Consumption of internal
hours on Software
Process Improvement

- Ability to change

Process assessment

- BOOTSIRAP process
assessment

- European benchmark survey
of software companies

Office premises

- Office space

- Investment in premises

Customer structure
- Active project customers

- New strategic customers - Investment in product

- 5 largest project customers development
- Duration of existing - Investment in process
customer relationships improvement

- customers who would
recommend SYSTEMATIC
Customer satisfaction

- New products/
number of products
- Total Investment in

- Professionalism innovation
- Quality of products/services | - Percentage of group
- Value for money turnover

- Understanding of customers’

& office equipment environment
*Source: Systematic Intellectual Capital Report(2004)
e BT Zo) AHARAYY Baloleln B XIS Aok WANEE olsjRANETe B
vl gl AN Br)Rele] oo kA 9 eI, delFREE, JHUL 53 AR
AqLe FYstr Y-S dFsH OeNB— A H AR ARl A== 745 3tk OeNBe| A-9-ol=
S QAW TZANWANY AT TR SAAEE AHAR 71 Asee] A9E ekl
Stk OeNBS| QUAAHEe 4o Tpst A4je] itk OeNBEl HAATH AZARAGEAE A7
APER FAHEY, AR 24729 7< < AR AR, MEIaSES 2k "R WAE
ne), QR Aws $ANS U FANAAEE A3 dor 1y 1% Lol =48T 9
[# 9] OeNB2| XXXt SR &
VAL TEAR BAAE A &
Staff structure Management structure Cooperation & Networks
- Headcount(average) - Span of supervision - Number of technical

- Fluctuation rate(%)

- % of university graduates

- % of part-time employee

- % of staff participating
in teleworking schemes

Diversity management

- % of women

- % of women in specialist
/management positions

Knowledge transfer

- Total number of training
days per employee

- Training participating rate

- Expenses for training and
education per employee

- Number of internal job
rotations

- Number of product
managers

Technical infrastructure

- Number of IT applications

- Error-free payment
transactions

Procurement

- Procurement efficiency

- Ratio of catalogue orders to
total orders

- Number of calls for tender

- Number of active suppliers

Environmental protection &

quality assurance

- Number of environmental
controllers & auditors

- Number of quality auditors

assistance projects

- Number of information visits
to the OeNB

- Number of lectures delivered
by OeNB staff

Publication & PR

- Number of OeNB Publication
- Number of press release &
press conference

- Number of inquiries to
QeNB hotlines

- Confidence index
Internet-based commumnication
- Number of visits to the
OeNB website(daily average)
- Number of newsletter
subscriptions

- % of staff resources
utilized for innovative
projects

- Internal R&D expenditure

- Number of research
cooperation projects
with external partners

- Number of research

visits

- Number of opinions
prepared on economic
research promotion

- Number of OeNB
e-business applications
accessed per day(average)

*Source: OeNB Intellectual Capital Report(2004)
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Knowledge-based  Business Processes Range of
OeNB : ;

Capital Services
Monetary poliey
Preparing monetary policy
o Human Cﬂl]lfal decisions-Economic analysis EuropeanIntegration
Mission
Statement Inlenaatogmunctary sy International financial architecture
decisions-Treasury

§ |Capital ~ Basic

Policymaling and financial ‘

Supervision-Sta isties
Knowledge r
Goals Cash supply-Payment instruments

andpayment systems

Tnvolvementin financial supervision

Relational Capital Paymentsystems and
Financial supervision and paymentinstrument
financial stability
Strategy ;
icat ProductTnovation
External communication and
20032008 YT
. . international relations
Innovation Capital Ot pulc gonis
Managementsupport
andinfrastructure o
Communication

*Source: OeNB Intellectual Capital Report(2004)
[3J2 11] OeNBO| X HAHZHY =

COWlE A=AQ ERHAddE3|AlE, A7t IA

o] AHARRINE T3} 3
7193 28] aAALs 39 7

FRUARALE DA oR
7]7J(amort1'zation periods)¥} Al A= o]

, 9 A(goodwil), HAZHrights), #7} 7= A

R o =

%0,
W
©
=)
_1

2

m]I

]

_O‘L

ot Rl

H2r

Resources Process Results
y ; 0,
Clients & market o'// ' Sales and marketing ‘ I & Qjﬁl:r
Uy S, ¢ e Sy, .
[ Appe
* | A ('{lp,,'
External ‘ ‘ COW's N
Organization Working processes - LQ“““‘.V
Knowledge
S8
P o
Staff 4 Recruitment \“ &
ta o & commitment oY

*Source: COWI Intellectual Capital Report(2004)
(O3 12] cowlel XA =EE 2

(own-developed products), AZEo] Fo] o]d &
s, AAAREEG  seidS TSl St
COWIe| Al e} A4 4943 7|dEstel]
&9 1x9 AErled AEE dFeR FAE
At} ol FAo] fA Fouh JFHFEEe] @
2} Aol XA HEE AXHARE A A= A
AR oflgl Ao gisiME YeRfa o
o, ol& Xléfﬂi FHste A{AEAIRDR
gt Yri<ad 12> #=2). COWIdAE A&
=R ﬁ%E%*é% 1S 98 PM network+%;,
S AAL 51, el 3t [TAZE 55 AAA

[# 10] COWIQl X[HX= SEX &

e QAR FEAR AR
- Employees with highest - Professional networks - Public/private clients
education - Staff participating in professional networks | - Semi-public clients

- Staff inflow & outflow
- Travel abroad

Res - Length of education - Best practices on the Intranet - Other clients
- Work experience - Projects/employee - Number of clients
- Seniority of COWI - Ongoing projects, number - Projects abroad
- Project management capacity - Average turnover/project - Clients abroad
- Inter-disciplinary cooperation technical/
- International traveling experience natural/social science - Lectures/100 employees
P - Supplementary education - Trade within COWI Group - Professional publications

- Staff exchange with COWI Group
- Long-term postings/ Development activity | - Client inflow & outflow
externally/internally financed

/100 employees, number

- Staff satisfaction/Sick leave
Results | - Staff owning COWI shares
- Student’s preferred place of work

- QA audits completed/100 employees
- Costs attributable to external faults number

- Media exposure, millions

*Source: COWI Intellectual Capital Report(2004)
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