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Abstract

ITRI is the largest applied research organization in Taiwan. For the past
thirty four years, with budget support from governmental science and
technology funds, ITRI has made valuable contributions in upgrading
traditional industries and_icreating, emergent industries including
semiconductor, computer,. broadband-communications and wireless mobile
communications industries. - Because’the fierce global competition causes
the move-out of local industries and the national finance is scarce, ITRI has
made significant transformations in its management concepts and strategic
deployments in response to the ‘dramatic environmental changes. In the
transition from technology-orientation to value-orientation, ITRI emphasizes
the utilization of technology to generate economic benefits through innovative
applications and intellectual property derivatives, with the ultimate goal to

create major industrial impacts.

Value-Based Management (VBM) is the management approach that
ensures organizations are run consistently on value to create maximum
future value. VBM aims to provide coherence of corporate mission, vision,
goal, strategy, governance, and processes and systems of resource allocation,

decision making as well as performance management.

Previous studies have focused on ITRI’s impetus to different industries,
only a few have discussed ITRI’s organizational management practices. This

research employs content analysis and constructs the four M model of VBM
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(namely, mind-set, management, measurement, and motivation) to inspect
the system design and development of ITRI’s value based management.
Three cases of ITRI’s innovations in value-based management, including the
innovative managerial thinking, innovative business model of value-added
technology transfer, and innovative processes of opportunity discovery and
project prelaunch are also elucidated. Finally, recommendations are provided

by Analytic Hierarchy Process (AHP) in association with expert opinions.

Key Words: Value-based Management, ITRI, Project Prelaunch,
Value-added Technology Transfer



“You have to like people in

order to lead them”
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1.1

Google

(value creation) (value innovation)

(Value-Based Management ;VBM) /

(Haspeslagh, Noda & 'Boulos, 2001)
(strategic planning) (performance measurement)

(incentive compensation) (Leahy, 2000)

(planning for value, organizing for value, leading for value, controlling for

value)
(Knight, 1998; Martin & Petty, 2000)
GE Intel IBM Coca Cola Bausch & Lomb W. Buffet (
2007) Bill Miller ITT

(Stern Stewart & Co., 2007)

(Sull, 2003,
2007)



(a dynamic

network of promises)
moral hazards (agency cost)
(Martin, 2002; Mathieu, & Zajac,

1990; Eisenhardt, 1989 What gets measured and rewarded,

gets done

(Tseng & Lu, 1995)

(broadband and wireless communications)

2006 2007)

2006

(strategy deployment)

1.2

(Breznitz, 2005; Chu, 2005; Hung & Huang, 2005; Sha et al.,



2004; Chang & Tsai, 2002; Hung, 2000; Chang, Hsu & Tsai, 1999; Chang &
Hsu, 1998 Tseng & Lu, 1995; & 2005 2002)

(Lo, Liou & Yuan, 2005; Yuan & Lo, 2005

1999)
(Wang, 2005 & 2001 2001)
(Hill
& Jones, 2004) pre-stage

1.3



1.4

Mind-set

0y

Motivation

Management Measurement
M
IP pooling & bundling
(prelaunch) (opportunity discovery)

(Analytic Hierarchy Process, AHP)



2

(longitudinal)
(cross-sectional) 2006
( , 1996)
M
(&)
Forrester (2007) 1950 MIT
(flow)
(Grand Challenge Project,

Global Challenge Project)

(project
formation) -
(stage-gate)

“) (Analytic Hierarchy Process, AHP)

T. Saaty (1980)
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Measurement Motivation

(opportunity discovery)

(AHP)

Management

M
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62 ( )

(Tzeng & Lu, 1995) ( ,2003)
Liu (2005)
Betz (2003)
2.1
IC' PC
(Hsu, 2004)
(Liu, 2005)
( ,2003)
( 2003)
( & 2006; Chu  2005)
30
(Hsu, 2005)
( 2 2006)

Collins Built to Last (1994)  Good to Great (2001")

Jim



2.2 (1973~2003)

Lo & Liou (2005)
1973 2003

(organizational identity)

1 1973~2003 2-1)
«C ) «C )
1973-1985 | I. L 5 451 44
( IL. 1 (1985)
) | IL II. (1985) | 3,760
1985-1994 | 1. I. 7 3,760 131
( 1L 4
) | IL III. (1994) | 6,052 (1994)
IIL.
1994-2003 | 1. I 7 6,052 154
( IL. 9
) | IL II. (2002) | 6,068 (2002)
IV. IIL
IV.

Lo, T. H. and Liou, S. (2005), “Organization Innovation of Research Institute,”

Industrial Technology and the Industrial Technology Research Institute -Visible Brain, Edited

by Chintay Shih, Hsinchu, pp. 51-101 2007




2.3

(Sha et al., 2006; Lee & Chiang, 2005; Chu, 2005; Hsu, 2005; Liu, 2005;
Hsu, Yu & You, 2003; Hung, 2002; Hung, 2000; Hung & Whittington, 1997
2005 2003 2003 2001
& 1999 1998 1998 1996)

L 4 Spin-off - RCA
Spin-off
L 4 - PC

2 t  Lotus

FVD (forward versatile disc)

2 - Nike

L 4 - (LAN)
(European Telecommunications Standards
Institute Digital Loop Carrier, ETSI DLC)
(Asymmetric Digital Subscriber Loop, ADSL) (Wireless
LAN,WLAN) WLAN 95%
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Taiwan TFT LCD Association (TTLA) Taiwan Flat Panel Display Materials
& Devices. Association (TDMDA) (Flat Panel Display, FPD)

DLC, xDSL
IC PC
TFT-LCD
1973~1980 1980~1990 1990~2000 2000~
2007
2 (2-1)
(2006, 2007)
140
60 (CEO)

IC
IC

2.3 2006
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M (Brasil, Russia, China, India, BRIC)

(e)
M) Intel

, 2007

3 (2-2)

2.3.1 M

(GDP)
( 2007)

1,390
5 3,368 2005 GDP

2007

! 2007.02.07
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2 1999
32% 2005 17.1%

Web 2.0
(
2006 Sha, et al, 2006)
(WEF) 2007~2008
3 5
2.3.2
(impact) ( 2004)
V. K. Jolly (1997)
) (2)

* Staff Writers, Taiwan must come up with distinctive product lines:ITRI, 2007.12.12, Taipei
Times, p.12
} (2007) 1 32

2007.12.25
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(&) “

)
(interest gap)
(technology transfer gap) (market transfer gap)
(diffusion gap) (Jolly, 1997; & 2006)

Subprocesses. Building the value of a new technology
[ I [ [ [

IMAGING INCUBATING DEMONSTRATING PROMOTION SUSTAINING

TECHNOLOGY MARKET DIFFUSION
INTERESTGAP TRANSFERGAP ~ TRANSFERGAP GAP

- v, - -

[] 0 [ []

Iy Y Y I\

Bridges: Satisfying and_mobilizing stakeholders at each stage

Jolly, V. K. (1997), Commercializing-new technology: getting from mind to market,

p- 4, p- 321, Harvard Business School Press, Boston, MA.

4 2-3)

(Valley of Death) 4 (Markham, 2002;
Branscomb & Auerswald, 2001 )

A-
B-
C-
D-

N Research and Development,

http://www?2.warwick.ac.uk/services/ventures/valley.pdf
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L4
i -f—-—» — —
)N vaams® ¢ S~— _
/” "
(input) *
(output) . ( IP
(outcome) Turnkey Solution...)
(impact) . (
, 2007
5 (2-4)
(
2006) ( 2006)
GDP
M

24

1990
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(Business Process Reengineering)

Planning)

(Lo & Liou, 2005

( 2007)

24.1

16

(Enterprise Resource

2001)

2006

2007)

(P



24.2

(major impact)
( 2007)
, 2007
6 (2-3)
243
(Core Labs.) (Focus Centers)

(Linkage Centers) ( 2007)
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(Core
Labs.)
(Focus Centers)
(Linkage Centers)
( , 2006)

__Linkage Centers Core [Labs Focus Centers

2007

7 2007 (2-6)

2006

( 2006)
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244

(Photovoltaics)
(Medical Electronics and Device) (RFID)
(Display) (WiMax SoC)
(device)
oomm——_——_——_—_—_——_————— ~

! \
[ [
1 [
! Social !
i~ati - aradigm shi !
Application Inngvation Aaradigm snift 1
':;'!: [
1 Needs I
I\ / Services Application&,I
T o ’

System

Device

Innovation Component
Material
2007
8 (2-7)

(early-stage business

19



development) (IP mapping, pooling & commercialization)
(technology licensing & transfer) (new

venture creation open-labs & incubations)

IP Pooling

New
Opportunities

Business
Development

2007

9 G, 2-8)

(road map)

( 2007)

24.5

(quality of work life)

more than office

20



WIMAX

WiMAX Forum

(Proof-of-Concept Lab.)
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Neilson & Pasternack (2006)

Stanford Research Institute

A/f”"”””/"

Neilson & Pasternack

C. Carlson W. Wilmot (2006)

(fuzzy front end)

(prelaunch)

s |

I —

(Talent)

(Technology)

(Practice)

32

3.{

2007

10
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3.1 (Value-Based Management,VBM)

3.1.1
(Value has a variety of meanings, Knight, 1998)
valere  value

Merriam-Webster

On-Line Dictionary

(Gross Domestic Product, GDP)

Carlson_ & “Wilmot (2006)

(attribute)
(identity) (ego) (immortality)
(amount, worth)
(belief) (Rokeach, 1973)
Leonard-Barton (1998) > Christensen &

Raynor (2003)

> Leonard-Barton (1998) / (culture/ value)
/ (knowledge/skills) (managerial system) (physical system)

23



3.1.2

1950 (GE)
(value
analysis, VA) ( 2003
1993) (Accounting Based Cost, ABC)
ABC
(Copeland, Koller & Murrin,
2000) 1990
(Young
and O’Byrne, 2001)
(value
driver)
/ (stakeholder)
/ (Fortune)
21
(simple) (quantifiable)
(accountable) (manageable)
(rewarding) (Knight, 1998)

24



(Gale, 1994)

(service excellence) (operational excellence)
(continuous innovation) e (Kalakota & Robinson,
1999) ( )
2 e 3-1)
/
/

Kalakota, R. Robinson, M. (1999), e-Business Roadmap for Success, Addison

Wesley

25




(1999) (shareholder value)

(stakeholder value)
(stakeholders)
3.1.3
(Economic Value Added, EVA)6
(Economic Profit, EP)
(Stern et al. ,
2001; Weissenrieder, 20013 2001) (Value Alliance)
E. Bloxham ( 2003)
KPMG

(KPMG Consulting, 1999)

6 (EVA) economic profit ( )
residual income EVA  Stern Stewart & Co.
total-factor productivity EVA
(build), (operate), (harvest)

26



3.1.3.1

Leahy (2000)
(
2003 1999)
(Robbins & Coulter, 2004)
3 (3-2)

1. Simms, 2001

2. Ronte, 1998

3. Marsh, 1999

4. Christopher
and Ryals,
1999

5. Bromwich,
1998

6. Condon and
Goldstein,
1998

7. Bannister and
Jesuthasan,
1997

8. Armitage and
Fog, 1996
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1. Robbins &
Coulter, 2004

2. , 2003

3. Martin and
Petty, 2000

4. KPMG
Consulting,
1999

5. Arnold, 1998

6. Black et al.,
1998

7. Mc Taggart et
al., 1994

1. Haspeslagh,
Noda &
Boulos, 2001

2. Leahy, 2000

Anne Ameels et al., (2002) “Value-based

management control process to create value through integration- a literature review.”
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3.1.3.2

J. Knight

Investor

Importance of Creating Value

m Achieving the Goal

Selecting Appropriate
Measure Performance Measure(s)
T L} 1
Corporate Processes .

Aligning Measure(s)
Strategic | Operating | Financial | Management and Processes

Planning | Planning | Reporting | Compensation
Establishing

Operating Decisions Line-of-Sight

: Knight, J. A., (1998jr;,.yalue _b,éis“ed-Management, McGraw-Hill, N. Y.

1 (3-2)

(Goal) - /

.o
~

29



(Strategy) —

(fit) (Porter, 1985) (stretch)
(Praharad & Hamel, 1990)

(McGahan, 2004)

(targeted markets)

Tactics

Executing the
strategy

| Goal Strategy
Loads to} | ;
. - | Ach h
Value creation | ¢ I:::FI ©

: Knight, J. A. (1998), Value based Management, McGraw-Hill, N. Y.

12 (3-3)

(Measure)

30



| Accuracy Complexity

e

‘__..-’"

Fit

Correlation

: Knight, J. A. (1998), Value based Management, McGraw-Hill, N. Y.

13 (3-4)

(trade-off)

(Value drivers) (Prioritization of

initiatives)

(Process)

31



success)

Operating Decisions/Results

: Knight, J. A. (1998), Value based Management, McGraw-Hill, N. Y.

PR . e, (3-5)

(Operation Decisi'i)_n) & 189¢

(McGahan, 2004) McGahan

(line-of-sight)

32

(reward



Goals

0

Measures

U

Value Drivers ?

4 8

Signals Signals
Behavior Behavior

: Knight, J. A. (1998), Value based Management, McGraw-Hill, N. Y.

15 (3-6)

(core value)

mind-set

(strategy development and deployment)

(
)
management
(performance management)
(corporate level)
(business unit level) (operational level)
(value

chain)

33



(measurement)

4. (reward system)
motivation
(Mind-set) (Management) (Measurement)
(Motivation) M
3.14

(Chopp & Paglia, 2002; Lincoln & Kalleberg, 1990)

0y -

2

34



(&)

VBM Works best...

...when everyone

VBM-
is involved A Way of Lite

Results

Customized

Senior Team
Commitment

Senior Teamy l Top Managers ] Rest of Uhe Company

People Involved

Chopp, S. & Paglia, J. (2002), Build a culture of value creation — Three essential

steps for value-based management, Pepperidge U., G. L. Graziadio School of Business &

Management, USA.

16 (3-7)
3.2

(Carlson & Wilmot,
2006) - (Stewart, 1997)
GE Jack Welch From Good to Great J. Collins
Ernst Young
( )

35



(Michaels et al., 2001)

3.2.1
Goffee & Jones (2007)
(diseconomies of scale)
(economies of ideas) (intellectual know-how) Google
(2006)
Princeton Alan Krueger
™M )
(talent management)
(top performers, A performers )
( 2007)
(Herman, 1999; Kelley, 1993, 1999)
21 (enabling
skills) (specific knowledge) ( 2007) Kelley (1999)
( )

36



(multiple intelligences)

Kellerman (2004)

H. Gardner

(

2007)

Joni
(2004) habit of mind, habit of relationship, habit of
focus habit of mind
habit of relationship
habit of focus
4 3-3)
3A 3C 3Q 4 Self 5 Knows
( ,2007) | ( ,2007) 11 ( ,2007) | ( ,2007)
Attitude Competence 1Q Self-Awareness | Know-how
Ability Character EQ Self-Control | Know-what
Aspiration Commitment AQ Self-Esteem | Know-when
Self-Image Know-who
Know-why

2007

7 blazing trails, knowing who knows, self-management, teamwork as joint ownership of a project,
small-I leadership, followership, getting the big picture, show-and-tell, street smarts

8
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( 2007 2007) (2007)
(2007) (2007) 3A,3C, 3Q

knows (know-how,

know-why, know-who, know-what, know-when)

(know-what) (know-when)
(know-why)
(know-how) (know-who)
Past Now Plans Futore  Vision
Environment El@} Ez@ ES@ (Know-when)
\\ \ M\ (Know-why)

M M
Market Ma
P e

P Pi E; S
Product W Py (Know-what)
oAt
e Pt

Technology [ «@0\990 /C>

1@ D (Know-how)

SN = == Ry /g =

L N
(Know-who)
Farrukh, C., Phaal, R. and Probert, D.R. (2003), Technology

roadmapping: linking technology resources into business planning, International Journal of

Technology Management, 26 (1), pp. 2-19.

17 21 (3-8

38



3.2.2

=F( x x X 2004)

2007

18 (3-9)

39



Bassi & McMurrer (2007) (leadership

practices) (employee engagement) (knowledge
accessibility) (workforce optimization) (learning
capacity)

Kaye & Jordan-Evans (2002) Love 'Em or Lose 'Em: Getting Good
People to Stay 26

Kaye & Jordan-Evans (2002)

(ownership) (Kellerman, 2004)

33

(Jolly, 1997)
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(

2006 (IP Bank)
IP Bank
(Pre-launch) (Launch)
(Execute) (Implement)
(project formation) (opportunity discovery)
(idea generation) (idea realization)
(prelaunch) (evaluation)

(opportunity scanning and recognition)
(strategic technology roadmap)

(stage-gate process)

3.3.1

(fit) (SWOT)
(Weihrich,1982, 1999) Park (2005)
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The CIC/XNE Project Funnel

Phase Innovation Council
I “ \

P

Emergent Market
Opportunities w

e
Licensing/Spinout
@ .
F Select
@ @ E Technology
J Business

Emergent Technology  © Opflons

Opportunitics F Corporate Incubation
' ® ; Strategic
Business
Opportunity Concept Shutties
Scanning Development

Chesbrough, H. (2007), Open Innovation and Open Business Models:

Thriving in the new innovation landscape;} 2007.8.

19 (3-10)

(contextual intellience)

(Mayo & Nohria, 2005)

Wii iPhone

(ease of use)

Carlson & Wilmot (2006) Pillai et al.(2002) Kalakota & Robinson (1999)
Pillai et al. (2002)
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Customar "‘——~ﬁ_\_‘_
v T

Vigion \\

Objectives.
- — S

Hlk\ \

/

R&D Policy Performance Value Policy N
Measurement| PN
& Control ¥ Y
Selectinn Project

Guide Lines Portfolio

Project . AN
Management T

- T \\
Development Value Added \\\

Partners Partners

\A

Execution Phase Tmplementation Phase

Selfection Phase
Screening
Detailed
Evaluation
Project
Selection

\ Implementation Value \
Guide Lines Paortfolin
Ny \
\

New
Proposals

Technology Value Added Successful
Developmen IP/Prototype/.... Projects
- Completed /

- Projects
Selected ‘_ —

-

Proposals Project ales
Review ra

/ Y / Expired

Failed Poor Projects

Delayed Projects Frojects
Projects

/

Fending Rejected
Proposals Proposals

Pillai, A. S. et al. (2002), “Performance Measurement of R&D Projects in a

Multi-Project Concurrent EngineeringiEnvironment,” International Journal of Project
Management, 20(2), pp. 165-177.

20 “Pillai 3-11)

Kalakota Robinson (1999)

Tradidonal Business Desion

In-homse Higid i
Core >ni'rastrw:tum P u;:tsJ> Charmel> Custumer>
. Services
orapetencie [Processes

e-Business Design @
Flexthle ™., (nytsourced

Customers * Integrated *, Products nfrasiruwiu
. In-house Co
MNeeds Channe ks Services re/Process Comp etenci

Kalakota, R. & Robinson, M. (1999), e-Business Roadmap for Success, Addison

Wesley.

21 e (3-12)
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Stanford Research Institute (SRI)
(value delivery) NABC
(Needs) (Approaches)
(Competition) (Carlson & Wilmot, 2006)

NABC
(Benefits)

3.3.2
(roadmap)
(Lee, Kang, Park & Park, 2007;Holmes & Ferrill, 2005)
1)
2) 3) 4)
(disruptive) 5) (Holmes, 2007) Probert et al.
(2003)
(STEEP)
(identification) (selection)
(acquisition) (exploitation) (protection) (ISAEP)
(Probert, 2000)
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STEEP Analysis
A o + Social/Cultural Factors
Environment ™~ ~. ° Technological Changes

~
7 ., * Economic Conditions
// m ¢ Ecological/Environmental Impact

« \Political/Tegal Issues (and Values)
Commercial Perspective MT

>

T / M
SN ,U,I - \
£ I[ S |

Technology base Eﬁ \ Tec:::logY ’I

+ Identification |G \ Operations

* Selection E < ,

* Acquisition i \ ﬁ /

+ Exploitation |~ A\ £

* Protection  —— Technological Perspective

o re
\'--.,,_ oo

—

Probert, D. R., Farrukh C. J. P. and Phaal, R. (2003), “Technology roadmapping

- developing a practical approach for linking resources to strategic goals,” Journal of
Engineering Manufacture, 217(9), pp. 1183-1195.

22 | : (3-13)

(trajectories)

(fusion)

External Environment

Identification
Technology Assessment
Pre-Selection Framework

Technology/Market Scanning

Information Managemen

External Environment

Selection
Technology Forecasting
Benchmarking
Decision Criteria &
Process Monitoring /
Improvement

Protection
Identify Options for
Protection
Establish Strategy
Monitor Effectiveness

Internal
Environment

Acquisition
Internal R&D
Licensing & Joint Ventures
Organisational Change
Project Management
Technology Insertion

Exploitation
Customer-SupplierNetwork
Incremental Development
Product Management
Complementary Assets

External Environment

Fig. 1 Five-process technology management framework, showing example activities

Probert, D. R. (2000), “Development of a Structured Approach to Assessing
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Technology Management Practice,” Journal of Engineering Manufacture, 214(4), pp.
313-321.

23 (3-14)
3.3.3
Cooper (1985) Kleinschmidt (1987) 60
M Procter & Gamble Merck

(Stage-Gate Model)

- (Product Launch Review; PLR)
build-and-check

(stop-and-go)( kill-and-go)

(scalable) Cooper (2006) (full process)
(Xpress) (Lite) -
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Second screen  Goto develop  Golotest  Goto launch

PLR
Stage-Gates
{full process) Stage Stage Stage Stage Stage
29 29 19 a9 29
Scoping Business  Dewelopment  Testing Launch
ase
Idea screen G0 fo develop 6o to launch
PLR
ldea . Stane Stage St
t > ¢
stage Stage-Gate® land2 Jand4 5
XPress
Discovery Seope and Davelopment Launch
business and testing
£ase
Decision to execute
PLR
Stage Stage
- tang 2 34,
Stage-GatesLite ads
Scope and Exscute:
business development,
case testing, and
launch
Cooper, R. G: (2006), Formula for Success in New Product Development.
24 I (3-15)
3.3.4 = s =
(Evaluation) L
(1981)
(2004)
(goal congruence)
(Ex-Ante) (Process)
(Ex-Post) (2007) (idea
generation) (business analysis)
(development) (prototype) (production)

47




(market introduction)

DoE (2007), Stage-Gate Innovation Management Guidelines.

25 (3-16)
Matt (2001) (impacts)
(effectiveness) (efficiency) (objectives)
(design) (outputs)
(relevance) (coherence)

(adequacy)

Economic, social and political environment

Ey

E, E1: Relevance of objectives (Intervention definition)
E2: Coherence of objectives
E3: Relevance & coherence of design
Es E4: Coherence of objectives & design (Relevance)
E5: Programme management
E6: Evaluation of outputs / impacts
E7: Effectiveness
E8: Efficiency
E9: Expost adequacy programme/environment

Matt, M. & Petit, S. (2001), Evaluation of R&D Programmes: General Guidelines

and Evolutionary Methodologies.

26 (3-17)

48



(2002)

(retrospective analysis)

3.35
(SWOT)

3.3.51

MIT (Media Lab.) 1985

(power of processor) (power of
network) (power of people)
Human 2.0

(Moss, 2008)

Marshall Goldsmith “What Got You Here Won't Get You
There”

49



A. Einstein

(brainstorming)

(Watering Hole) (Six Thinking Hats)

3.3.5.1.1

(divergent thinking)

(convergent thinking)

(SCAMPER Checklist)
SCAMPER (Substitute) (Combine) (Adapt)

(Modify) (Purpose) (Eliminate) (Rearrange/Reverse)

PPCoC Plus, Potential, Concerns, overcome Concerns

50



3.3.5.1.2

> >
MIT (Concept Development Funnel)
(concept generation) (concept screening)
(concept scoring) (concept testing)

200

P

ocoeocecacaee

------

: MIT OpenCourseWare, 2007

27 (3-18)
IBM
(Innovation Jam) —
IBM Innovation Jam > - >
IBM
72

51

->



3.3.5.2 IBM

1945 (the Watson Scientific Computing
Laboratory) IBM
IBM (L.
Gerstner) ( 2002) IBM
IBM
IBM
IBM
IBM
IBM

(Emerging Business Opportunities,. EBO)

pre-launch

IBM

(business domain)

IBM (
WebSphere)

52



—» —»
( Business
( Business Design)
Don&in)
(Business Viability
Assessment)
# )
-——(Busingss.Conccpt.Sheet)....
2007.8.
28 IBM (3-19)
3.3.53
R&D Magazine “2007 R&D 100 Awards”
(Department of Energy, DOE) . 2007
100 31 o “DoE -
(deliverables)
(Research Approval)
Pre-launch, ~ Launch L Execute L Implement R

>e

STAGE 4
Frel {Sate\\ S,T AGE ? SQY{,A«EZEF,S Tgﬁhf‘!v(:}ksgy
L Soneel Deveiop- Develop-
&A 4 R ment

Yerification

DoE (2007), Stage-Gate Innovation Management Guidelines

29 (3-20)

53



1)

2
(&)

0y
2
(&)
(C))

0y
2
(&)

(Scoping studies)

(Review Criteria)

(competing technologies)

(Research Approval)

54



3.3.54

(National Science Foundation; NSF)
NSF 1)
2) 3) (Town Hall Meeting) 4)

roadshow
(third party evaluation of

the practices)

34 (Innovation Practices)

/ (Drucker, 1985;

Schumpeter, 1942)

McGahan (2004)

(1999)

(implementation)

(market effect)

(Knowledge is a treasure, but

practice is the key to it.)

55



34.1

(incremental

innovation) (radical innovation) (system
innovation) (Stefik & Stefik, 2006; Tucker, 2002; Kotelnikov, 2000;
Henderson & Clark, 1990)

(breakthrough
innovation) (transformational innovation) (Carlson & Wilmot,
2006)

iPod

INCREMENTAL INOVATION:
Project Trajectory

/

« Exploits existing technology
* Low uncertainty

* Focuses on cost or feature
improvements in existing
processes. products or services
« Improves competitiveness
within current markets or
industries

Source 1: Tucker, R. B. (2002), Driving growth through innovation; Berrett-Koehler;
Kotelnikov, V. (2000), Radical Innovation, Harvard Business School,

(2007)

30 (3-21)

56



Christinsen (2004, 2003, 1997)

80/20
80
20

Christinsen (Value Chain Evolution, VCE)
Berger (2006)
( 2007)

(corporate research)
(Cohen & Levinthal, 1990)

Rosenbloom & Kantrow (1982) (induced) (autonomous)

Du Pont Corning

5 3-4)

(Functions of corporate research)

( ) (
New strategic directions Support of existing
businesses

Rosenbloom, R S. and Kantrow, A. M. (1982), The nurturing of corporate
research, Harvard Business Review, 60(1), pp.115-123.

57



3.4.2

(Meyer & Davis, 2003; Drucker, 1992)

H. Chesbrough (2003, 2006)
(Open Innovation)
Christensen et al. (2005)
Procter & Gamble (P&G) connect and

development (C&D) research and development (R&D)

Leonard-Barton . (1998) (Wellspring of

Knowledge)

58



Cu.rr-ent
Problem-solving W

Importing E:rernal
knowledge

oW I_ge Sl

Y
lture"‘. 1I.he |

Erp-en.menuu*r
for Future

\\\ ///

Pln slﬂl Eﬂ'= Pem ", - \
//Wfan 1ger|al 5\ sre)\\

Internal
l Implementation &
Integratl-:-n

Source: Leonard-Barion (1898)

Leonard-Barton, D. (1998), Wellspring of Knowledge, Harvard Business School

Press.

31

Chesbrough (2006)

OEM/ODM

Chesbrough (2007)
(discovery)

2000

u (ubiquitous)

(in-house)

Apple Cisco Microsoft

(3-22)

P&G

(do-it-all-yourself)

59

Apple



iPod iTunes

|

Chesbrough, H. (2007), Open Innovation and Open Business Models:

Thriving in the new innovation landscape, Industrial Technology Research Institute

Conference, October 12, 2007, Hsinchu, Taiwan,,

32 (3-23)

Chesbrough

(knowing who knows)

3.4.3

(Hitt, Hoskisson & Kim, 1997; Amidon, 1996)
Carlson & Wilmot (2006)

0y 2

60



(&) (Innovation Champion) (4)
) Miller & Morris (1999)

(concurrent learning)

P. Cohan (1997) (The Technology Leaders)
J. Collins (2001)
(passionate about) (can be best in the World)

(economic denominator)

Passionate
About

Can Be Best
In The World

Eccenomic
Denominator

1 Collins, J. (2001), “Level 5 leadership: The triumph of humility and fierce

resolve,” Harvard Business Review, 75(1), p. 66-76.
2 Collins, J. (2001), Good to Great, Harper Business, New York. NY.

33 (3-24)

Kim and Mauborgne (2005) (Value

Innovation) (utility)

Michael Porter (1985)

61



(trade-off)

Grant (1991)
sustainability appropriability
durability transferability
replicability
Teece (1986, 2003)
(imitators) (followers)
(appropriability regime) (complement assets)

(dominant design paradigm)

4th Generation R&D

% 4 KR 3rd, 2nd, 1st Generation R&D 4th Generation R&D
DD Innovatlon Platform 3.2, 1 HE
(B EHEEA

Innovation Product Innovation
At ElEr

it anElET Process Innovation
Az EIFT

New
Dominant
Design
Lock-in

Activity Level

Discontinuous Continuous

Innovation Innovation
P BT S B
h Dominant Design (DD) Cycle Next DD Cycle
(GIREEEEEHER T — @5

Miller, W. L. and Morris, L. (1999), 4th Generation R&D: Managing Knowledge,
Technology, and Innovation, John Wiley & Sons, New York

34 (3-25)

62



Afuah (2003)
(block) (run)

(cloning) (team-up)

(Hill and Jones, 2004; Miller & Morris, 1999)

Ricci and Volkmann (2002)

IBM
IBM
IBM Barney (1994)
1) (value)— ?2)
(rareness) (3) (imperfect imitability) (4)
(substitutability) —
Nesheim (2005)
Treacy & Wiersma (1995)

(value disciplines)
(product leadership) (operational excellence)
(customer intimacy) Hope & Hope (1997)
(innovation) (operations)

(customer service)

63



The Design of Things to Come Vogel, Cagan & Boatwright
(2005) Apple iPod, iPhone
(experience economy)

(fantasy economy)

(latent) C&D (connect and
develop R&D) (dominant design)
(Black & Boal, 1994)

64



(secondary sources)

4.1

(qualitative inquiry)

research)

(Ary, Jacobs & Razavieh;2002)

2002)

4.2

(content analysis)

65

(reactive

(Ary, Jacobs & Razavieh,



® & 6 0o o

4.3

(empirical inquiry)

(2004)
1870
(exploratory) (descriptive)
(
Merriam: (1988)
Merriam Ratcliffe
1.
2.
3.

D. R. Cooper C. W. Emory

66

(explanatory)

(1996)



(longitudinal)

(cross-sectional) 2006
M
4.4
(System Dynamics)
Jay W. Forrester
(Causal Relationship Diagram) (Causal-Loop Diagram)
4.5 (Analytic Hierachy Process, AHP)

(Analytic Hierachy Process, AHP) Thomas Saaty

67



(Delphi method)

Saaty

(entities)

1989

35 AHP @-1)

68



(RTDI)

(planning for value,

organizing for value, leading for value;-controlling for value)

(Mind-set) (Management)
(Measurement) (Motivation) M
(implication)
5.1
(2004)
1) (inputs) (processes) (outputs)
(receiving systems) (outcomes) IPORO
2) (inputs) (immediate outputs) (intermediate
outputs) (preultimate outputs) (ultimate

69



outputs) IIIPU

3) (inputs) (throughputs) (outputs) (outcomes)
ITOO

4) (inputs) (people) (processes) (outputs)
(outcomes) IPPOO

PIOOI

(plannings) (inputs) (outputs)

(outcomes) (impacts)

(planning) (input) (output) | (outcome) | (impact)

«
° . (4 " . :0'
o o o o .GD’pf.
IRP ------ ° ¢ 3""
............... ;;-‘ . “‘¢"‘ ( )
| | | |
2007
36 (5-1)

70



5.2

(Mind-set)

(Motivation)

(technical team)

(technical team)

(Management)

4M

71

(business team)

VBM

M

(Measurement)



6 M (5-1)
Mind-set
Management (leverage
and synergy)
Measurement
Motivation (compensation & pay)
53 (Mindset)
(awareness)

(Mindset)

5.3.1
2006
(capture)

72




(2007)
@ )
/ 3) 4

5.3.2

5.3.3

J. Knight

Panel Disucssion 2007.12.19

73



5.4 (Management)

(leverage and synergy)

5.4.1

2006
2007
(Intellectual Property; IP)

( 2006)

(inventing

with a purpose)

74



RCA Lab. TV David Sarnoff (

Sarnoff International) Digital Video
IC
Treacy & Wiersma (1995)
David
Sarnoff
( 2007)
5.4.2
2006 GDP (73.4%)

(Product-based Manufacturing
-> Service-centric Business Innovation) (Jay Lee, 2007)
(Technology Center

for Service Industries)

75



ilo -
=
]
L]
, | §
'§ -
P -
Precision E
information £
Flow =
= ) )
= i ronized Value Chain Flow
= B
Existing Customers Hew

Lee, Jay (2007), Dominant Design for Product and Service Innovation:

e

Transforming Product-basedf_’ii[{-ﬁ:puf?_c_t_ ring’ft:o""égﬁtomer-Centric Service Innovation,

(5-2)

clean technology

(Light Electronic

Vehicle, LEV)
1/3

3D

76



organic growth (Volkswagen)

(Beetle)
VW (Vogel, Cagan &
Boatwright, 2005)
10
5.4.3
(fuzzy front end)
10 (customer-intensive system)
(use system instrumentation,smart agent) (smart operation analytics)

(Lee, 2007)

77



(opportunity discovery)

(utility)
10%
(New Initiative Council; NIC)
(ideation & early shaping)
/
Fuzzy Front End /
2
Trend Spotting
. Demo &
t Key Issues Ideation Validation
People Insight ]
8 J L
2007
38 (5-3)
(crossover)
(NEXT

78



Consortium)

MIT
(Media Lab.)
25
5.4.4
(Made in Taiwan)
(Created in Taiwan) Me-Too
(In-House) Cutting-Edge
/ (Disruptive / Leadership
Technology) connect and
development (C&D)
research and development (R&D)
(Regional /Global) ITRI International
Inc.

79



(rework)

5.4.5

4M

(Contextual Intelligence)

(Leadership Initiative) A. Mayo

80



(Concentration Communications Cooperation)

5.5 (Measurement)
5.5.1

(personnel) (performance)
(learning) (compensation & pay)

(time and travel)

81

(recruit)

(benefit)



_I (recruit) | — ‘ ‘ | ‘

~| (personnel) | — ‘ ‘ | |

% (performance) | — ‘ ‘ | | ‘ | ‘ |
_% (learning) | —_ ‘ ‘ ‘ ‘

—I (compensation & pay) | — ‘ ‘ ‘ | | / |

—I (benefit) | — ‘ ‘ | |

—I (time and travel) | — ‘ | ‘ | ‘ ‘

2007

39 (5-4)

Goffee & Jones (2007)

(leading clever people)

Google
Google
5.5.2
(performance appraisal)
( ) (Personal competencies) (Dessler,
2005)

82



(earnings per share,

EPS) (return of sale, ROS) (return of asset,
ROA) (return of equity, ROE) (economic
value added, EVA)
( )
( )

} 60 % 20 % 20 %

50 % 30 % 20 %
2007
40 (5-5)
7 (5-2)
(
1. >
2.
3. > (D) ) o €))
o)) ;(0)
>
1. >
2. > )
3.
>
1. >
2. >
3. >
4.
5. / >
6.
2007

83



5.5.3

5.6. (Motivation)

(compensation & pay)

( 2007)

84



5.6.1

(

(EVA)

11

1990)

85

2007/10/18

11



(to motivate manager think,

act and reward like an owner)

( ) (
)

(Compensation

Committee)
/ /

2007
- 25% (25% invention profit sharing)
- /
- ( 10-15%)

86



(2007) (talent

management)
20% (top performer)
(pay by performance)

5.6.2
0 «C )
()

1.

) 2.
()

1 2 3. 4

()

87



5.6.3

(Joni, 2004
2005)
“ITREForum and Career Fair”
50 6 2
200 “Meet the Best Minds”
Jim Colllins

CEO

(discipline people engaging in discipline thought, who then take discipline

action) (Collins, 2004)

P. Senge

88



2007

5.6.4.

M 90%

10%
10%

Sloan Jr. Walt
Disney Robert W. Woodruff
Max Factor ( Mayo & Nohria, 2005)

WIMAX

30

89



Apple Store

(concierge service)

5.6.5
( 2003)
(Tushman & O’Reilly, 1996)
Google ( 2006 Ferng, 2007)
(Benfold)
M. Abrashoff ( & 2006)

1.

2.

3.

90



5.7 VBM

Mind-set Management Measurement Motivation

4M

VBM

8 VBM (5-3)

VBM VBM |

91




VBM

VBM

(an ownership

culture)

(cash flow)
(

92




VBM

VBM

ROS
ROA ROE
EVA MVA
ROIC

VBM

(alignment)

(Pay by
performance)

/

93




VBM VBM
-25%
2007
5.8
J. Knight
€)) (Gain senior team
commitment)
2) (Customize
the VBM framework)
3)

(Make VBM a way of life in the organization)

94



(5-4)

0y

()

(&)

2007

95




2004 F. E. Kydland
(innovative activities) (capital

accumulation) (human capital)

Kydland

(technology shock)

Kydland

12

(IP pooling &

bundling)

2 MBA - theory of business

http://wiki.mbalib.com/wiki/%E7%BB%8F%E8%90%A5%E7%90%86%E5%BF%BS5

96



(need-driven)

(exploring) (debating) (shaping) (realizing)
6.1
2003
2007
. <« 5 |Technology R&D |, s .

2007

41 (6-1)

97



(focus on high value creation)

(Pine & Gilmore, 2003)
Kim & Mauborgne (2005)
LED (Energy ICT)
6.1.1
2~3
:(1) (2)
3 C))
/ /
LED

98



(Organic Light Emitting Diode OLED) Quantum Dot Nano Wire

(Energy ICT, E-ICT))

IC

6.1.2

(@G)
(Worldwide Interoperability for Microwave Access; WiMAX)
WLAN
WIMAX
(essential IP)

WiMAX Forum M-Taiwan WiMAX Application Lab. (MTWAL)

WiMAX Forum Taipei Showcase & Conference
2007

(M-Taiwan)
5C (Communication Computer Control

Consumer Content)

99



in the world)

(run)

6.2

2006

6.2.1

29.26%

J. Collins

(passionate about)

(can be best

(economic denominator)

Afuah (2003)

(team-up)

IBM

& 1999) 77 IBM
IBM

(floating privileges)

1041 2007)

2007 20%

100

(block)
2006)
10
/I
(
5
3



0.23

2007

13

(Chen & Yeh, 2005)

Technological Strength; ETS) )
(Essential f::i’tent 1i!f(iex;-. EPI) -

P

( / ) 2005
3.12 2.33 2.20 1.95
0.25
2006
(Essential

(Current Impact Index, CII)

14

(CII)

(EPT)

10 2006 (6-1)
BRI 20064 i EEET
HME (ETS) | S8 (P) f5th (CID | f58h (EFI)
1 | Lifke 11.13 46 1.38 1.52
2 |EEEE 4,32 23 0.91 0.94
3 |BEET 3.47 23 0.87 0.94
4 |HEER 2.02 23 0.84 0.69
5 |BHRE 2.55 10 1.17 2
1041 2007
1 (Fraunhofer) / (CSIRO) /
(TNO) / (NRC) / (AIST)

101



1986

1993 AT&T
6.2.2
2004
1 (IRP) (overall picture)'
20%
Q) P
IP based

3) (forward-looking)
)

2006 1041

15

real time
access (2006)

102



25% 16

. Royalty & License Fee /
Commercialization
Planning l
ITRI's R&D Activities
and IP Management < e )
Inventing with a

Purpose

Commercialization
Unlocking Existing
Intellectual Property

Leverage
Other’s IPs

R&D Planning

Equity
2007
42 B[t (6-2)
(2006)
(total access)
(Intellectual Capital)
(296 2008.1.) 96 8,262
100~300 9 50~100 21 50 1,438

103



Open Innovation

H. Chesbrough (2007)

2003 2008
11 2003~2008 (6-2)

2003 2004 2005 2006 2007 2008 ( )

8.35 11.72 12.32 13.51 15.13 16.75

4.8% | 6.2% 7.7% 8.3% 8.5% 9.3%

2007
6.3
concept to

cash

(Vogel, Cagan & Boatwright, 2005)
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6.3.1

17

(Grand Challenge Project, Global Challenge Project)

18 10 20
2,000

17 2007.4.12
18 (2007)
2007.12.21

105



6.3.2

35 ( )
(do the right things)
(do the things

right)
(System Dynamics)
(0))
Grand Challenge
- Vision
()
(&)

106



6.3.3

(pre-launch)

oooooooo

ooooooo
oooooo

+

Dooooooo s
oooo TN
oo

sy | |
gooo

+

+
ooooooo oooo noooo DDmewd|‘D]mDDDDDDDD

2007.8

43 (6-3)



(overlapping)

. (value mindset)

Pre-Launch

6.3.4

IBM

Global

Challenge

108



(Nothing ventured, nothing gained)

(Needs)

(Differentiation) (Solution) (Benefits) NDSB

Review)

Review)

proposal

(watering hole)

(assess the overall viability of a program/project)

(project selection) (Peer
(Expert Review) (Management
Web2.0 ( lab note)

Program request for

109



4. (change management)

/
(change request)

(project document)

5.
Prelaunch
6. Cooper
HANT Y &
1. Idea Generation 2. Opportunities 3. Concept Testing

identification, and
S d Concept Formation
cresne Screened Verified Concepts

: . : ‘ Ideas OSZ @Concepts,\ >@_> @

! i E v 4. Project Launch

______ v . v
*Key Activities *Key Activities *Key Activities
-Idea Inspiration, -Opportunity Identifying  -Market Requirements Analysis
Elaboration, Derivation, _Product/Service Concept (Needs, Solutions,
and Collection Generation Differentiation, Benefits)
-STEEP Analysis (Social, -Situation Analysis -Define Product/Service
Technological, -Product/Service Strategy Attributes
Economic, -Top Management Level -Impact Analysis
Environmental, Coaching -Technology Roadmap
Political trends) -Concept Road Show
*Deliverables
*Deliverables -Statement of *Deliverables
-Ideas Classification Product/Service Concept  -Product Protocol
-Market, Technology, & Strategy -Business Case (Include
Trend technology roadmap)
Reports/Information 151 Stage 1
2G1: Gate 1
2007.8
44 (6-4)
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IBM

6.4 M

(excellent technology)

12 M

Carlson & Wilmot (2006)

(excellent people)

(Best innovation practices)

(6-2)

(IRP)
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LED

WIMAX

IP

IP:based

Prelaunch

20%

- (
New Initiatives

Committee)

112




25%

Prelaunch

2007

113




7.1

114

(AHP)



7.1.1

Electronic Manufacture Service, EMS

(
2002 2005)

(Carlson & Wilmot, 2006; Hill & Jones;2004)

(entitities)

(actual achievement = potential

achievement - process loss)

19

19 (2005)

115



context

insight)

7.1.2

(

(empowerment)

people building
2005)

Prelaunch  Post-Stage

116

organizational

(outside



)

Bio-computing (Bio-memory)

/
- prelaunch
(test field)
(OFFRoadMap, OFRM))
output

(domain-specific,

(prototype)

117

(bridge)

tele-search,..)

post-stage

(gap analysis)



7.1.3

leverage

(Project Manager)

(WEF) 2007

(state of cluster development)

20

20 (2007)

2007.12.27

118



7.1.4

Intellectual

Property (IP) Business New:Ventures

IP Business

IP-based New Ventures

(enforcement)

119



1P

7.2

120

IP

IP



13

(7-1)

prelaunch

(test field)

(post-stage)

(output)

121




IP

2007

122




7.3

@ L

®

© +

(O

(enforcement) ,

(A-1)
(A-2)
(A-3)

(A-5)
(A-6)
(A-7)
(B-1)
(B-2)

(A-4)

(B-3)

(C-1

(C-3)

(D-2)

) (D-3)

(C-2)

(D-1)

2007

45

123

(7-1)
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