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Abstract

The major contribution of this dissertation is to propose six types of area
selection for technology foresight. Three empirical studies of Taiwan are
proposed to illustrate the usefulness of this typology.

The selection process of technology foresight area involves an
identification of goals, objectives and criteria, which vary between actors
participating in foresight activities. Judging from literature review from
1984 to 2005 worldwide, this research found that the area selection of a
country is independent from her S&T resources and economic power (hence,
small countries could have broad selected fields); another, the methodology
for area selection is changing from the people-selection model to
tools-assistance selection model (thus, the application of IT tools is
important). Broader actors participate in foresight activity; complex criteria
involve in the evaluation and selection of foresight fields.

Finally, this research builds up a typology of the area selection and apply
it to three empirical case “studies -to-examine its usefulness. Some
conclusions and suggestions are ‘alsoproposed in the last section of this

dissertation for further studies and discussions.

Keywrods: Technology foresight, Area Selection, Typology, Induction,

Literature review.
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Eff,lp [V ;}imf’a‘wﬂémﬁ}i"ﬂk g A L o R g R B R
g_#_ﬁll NEEAELEEN ;»*E_f{}ﬂ“fg_%\(;. 77_4_»‘% BN N 1@5)‘\? o X AR - 1kL 2 ,,;_,_%
3 (AR

2.3.5 BpEwpEan T84
ARG RE l?f]?'),?’% kP E R A A W PERE R S 3 B gt en

BHEA S TR 28, 2 T ARG
B IEG s LRE B RE e &
EERLZ o wH ARG

PES 4143t p A (1971) » F FTRK B
d P A(MEXT)# L3235 2 38 > 2d PPy E e (NISTEP)Zi A K
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RpaE 1 R F s TR B AR |1 0 Multi-criteria(PU 4] 6 )
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Bois hoble 2002 2 2004 & 8 R RG] - A pESF A R a4
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# 11 Georghiou 32 |4 2= 7 -] (Rationale of Foresight)
EHEA & P E R AL S Gl
(Rationale) (What does it do?) (Expected outcomes?) (Evaluation focus?)
e drT K2R A2 EF FRRAREFThRAR | DRBEEELR

Providing policy advice |Highlights the longer
term and extends

perspectives

Policy decision,
resource allocations
3‘; b oI | H PE e ﬁ\

More rational decision
making over space and
time

Attribution of decisions
to foresight exercise

Fo R K A e
Changes in
decision-making
process

PR

Building advocacy

FlEmags & ¢
P
Highlights challenges

1 71

coalitions
in an interaction space
around which interest

groups coalesce

A4 AT

New emerging
networks and
communities

§ b HE R PR
Wide commitment to
realization of a shared

vision

EAE-VA T =4
Nature of networks
A4 iTH

Actions undertaken by
them

g R R

Providing social forum

Rvk A g 5 T s

Providing a “hybrid
forum” for strategic
reflection, debate and
action

RGLA 4 engr i

Broadened
participation.
DPemocratic renewal

; [P

Numbers and breadth
of actors involved

% /n rvrﬁ’rk,ta f" »ﬂ&
Focus and quality of

debates

0 <
R

Benefits to participants

A kiR Georghiou (2005)
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P (Quality Functlon Deployment; QFD) & % =
L 42 & > Oner (2005)R] 2 & &
s 0 (%

¥ ol Eb fe

PRI - B

» 2004 & 12

¥

%,




%012 BRI R R kR R e R

242 %
3 a) WU ERLE JR E
Rl i B!

S8 K i H Linstone, Johnston

AR EE W g F ’ ’ 1999-2005
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Salo, Johnston, Borch

L T R &R
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R R & SRR - 2001-2004
B der Meulen &
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, . EHE R Slaughter & Garrett,

BN mITEFR 8 1995-2001
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o e B P, IEM, Harper and
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IMM, IDMM Georghiou, Oner,

F A kiR : Yuan 2 Hsieh (20006)
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ER TE N (R F R E(FE4 R
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D PP FABF
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L& (=7 (B
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Sci Technol
Drivers clenee cennology Innovation Context
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= HE 2% %1 HEik 28 oM A
AF&E\%E{‘] H PR AR OB EERAE R AR
o s Single Topic/ Multiple Wide-ranging
R e Scope . .
Technology Technologies Planning
Content - N . = .
onten ML Bk R AEF PR >k
Locus Institution Sector Nation/Region Global
L]
P R B g £ 4y
Mid-range (3-10
Time Horizon Short (1-2 year) ge ( Long (15+ years)
year)
p oo St 2 A4 i
Purpose Informational Action-oriented
PRAEE LR | b AR B ik KK
Target Users Few; knowledgeable Diverse
: s SR R PR
%8 4 R . YRR Diverse mix,
. L Narrow mix, ) .
i AR Participation Intermediate Representative
Closed process
Process process
B3R p 1 #
Study Duration Day(s) Month(s) Year(s)
e d AT +Ta R .
(Salo # 1) Top-down Mutual interactive Bottom-up
AT N M ;|
) flag | H il | At | B RO ER B | FB | A | T
Family
iR £ i B
= E D Hard/Soft Quantitative Qualitative
Methods e HF R o #F %
Exp./ Norm. Normative Exploratory
B* IT1 & ARt IT2 B B IT1 &
IT Tools (Yuan) Non-IT based IT based

F AL kR A. Porter (2006), Salo (2003), Yuan 2 Hsieh (2006) °
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Expert opinion

Delphi

Surveys

Norminal group
B2 ORI GR Hae o _ '
(Direct) st Naive time series analysis

Trend extrapolation
Growth curves
Substitution

Life cycle

Scenarios
& 5 15 A - indi1

B Y 6 3% 78 Hpefc 2 | Lead-lag indicators

W HFS F F F] & | Cross impact

(Correlative) e o Technology progress functions
Amnalogy
Causal models
Regression‘analysis
Simulation models
Deterministic
FH2 S0 R RS SN ,
(Structural) e g Stochastic
Gaming

Relevance trees
Mission flow diagrams

Morphology

7 4% k /& : Porter, A.L. %, Forecasting and Management of Technology, John Wiley & Sons,
Inc., New York, 1991.

Millett = Honton (1991)#-3L ie3g e 2 2 5 = 2 45 > 7 4%~ 45

# (Trend analyses) ~ & R F| %7 ;% (Expert judgment) 2 % & iF # 4~ 47
(Multi-option analyses) °

84



# 31 Millett = Honton s j#3g B = ;2 & &

L AW SO N L OPES S EEE LT
Trend Analyses Expert Judgment Multi-Option Analyses
1. Trend extrapolation 1. Interviews 1. Scenarios
2. Time series 2. Surveys 2. Simulations
3. Regression analysis 3. Delphi method 3. Paths and trees
4. Systems dynamics 4. Idea generation 4. Portforlio analysis
5. S-curves 5. The nominal group
6. Analogies technique
7. Patent trend analysis

F 4L k&R © Millett, S.M., Honton, E.J., A Manager's Guide to Technology Forecasting and
Strategy Analysis Methods, Battelle Press, Ohio, 1991.
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% 32 Martino ek i3 B 2 02 A B
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(Exploratory Method) A E b fg ik & 3 P2
FHTE 2 g
i A ES
S i —
MR A2 S PR
(Normative Method)

F 4L kR : Martino, J. P., Technological Forecasting for Decision Making, 3rd Edition,
McGraw-Hill, New York, 1993.
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Lo e >3
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CHHF S

= % (Subjective assessment methods) ~ 45 & &3 /2 2

4 33 Mishra & A 3 e3P = 2 & 5F

Subjective assessment method

- e LA S
;LE.A;’:I‘IQ MRES

FRAS

Exploratory methods of TF

Rt

Normative approaches to TF

1.
2.

Jury of executive opinion
Sales force composite

methods

Formal surveys and
market research-based

assessments

Individual subjective

probability assessments

1. Scenario developments
Delphi approach

Cross-impact matrices

Ll

Curve fitting and

envelopes

Analogy methods
Morphological research
Catastrophe theory

Trend lextrapolation

Cre N 9w

Simple analytical

models
10#Multivariate.analysis
11. Game theory
12. Growth models
13. Input—output models
14. Contextual mapping
15. Monitoring

16. System for Event
Evaluation and Review
(SEER)

17. Brain storming

18. Substitution analysis
19. AHP

20. NGT

1. OR models and

simulations
2. Network techniques

3. System of Opportunities
and Negatives (SOON)

charts

4. Relevance trees,
Planning Assistance
Through Technical
Evaluation of Relevance
Numbers (PATTERN)

5. System dynamics
6. Dynamic modeling

7. Phenomenological

modeling

A kiR Mishra % £ “Matching of Technological Forecasting Technique to a

Technology”, Technological Forecasting and Social Change, 69, 1, pp.4, 2002.
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S E[2 B EH A& G F 7 &8 R5 z;%’w]%

78 [F ] 4 47 \Y% S N/EX

H # #73] (Agent Modeling) M&S H EX Gordon (2003)

B Dese H/S EX Mansfield (1961)

A 4518 & R AR % (AHP) % H N Saaty (2001)

w 5 3f jp| (Backcasting) Desc S N

< 1—‘% % #7 (Bibliometrics) Mon/Stat H/S EX Gordon (2003)

[z:ﬂ Fab -~ 240245~ 7 0 om)

Yo 4 pcif Cr S N/Ex

[Fa+ g BT~ &0 %FNGP)]

F] % $C3] (Causual Models) M&S H Ex Martino (1993)

B i () hdp 1 Desc S Ex

330k 2 Boif 1t o (CAS) M&S H Ex Glick (1987);

(RESGEEE) Gordon (1994);
Gordon (1998)

R e Stat H Ex Martino (1993)

® AT E AT \Y H Ex Boardman (2000)

[F S 2 2 aqr i @]

Rlig 4 1 0% Cr S Ex/N Jungk (1996)

(Creativity Workshop)[ & % 1 %] %]

I PP M&S/Stat  |H/S Ex Gordon (2003)

AR TR T 1R A ] v S N/Ex Clemen (1996)

1, 280 ExOp S N/Ex Gordon (2003)

A AT Stat H Ex

Ph A i3] (Diffusion model) M&S H Ex Armstrong (2001)

SR [~ g e AT M&S/V H Ex Roth (1998)
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BE[E ] i A | HFL &R %:Qjﬂfé/]?f
FAR = Sc S Ex/N Gordon (2003)
(Field anomaly relaxation method)
ERmM[E ) 21 iF] ] ExOp N/Ex Gordon (2003)
BIAT & SLHCE) Desc Ex Kuhlmann (1999)
Smits (2002)
Watts (1997)
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L Desc Ex Porter (1980)
£ i (Long wave) 4 17 Tr H Ex Linstone (2002)
Devezas (2001)
*# 4-(Mitigation) 4 7 Desc N
ERI[RBEFAR - 37 7] Mon Ex Gordon (2003)
EE AT Desc N/Ex Ayres (1969)
Zwick (1962)
FRRIAR AT H N Salo (2003)
[F# e gae 17 (DEA)]
PP AR AT Desc S N/Ex Gordon (2003)
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AR g SR B TR ] Desc S N/Ex Becker (2003)
41 # @ %4 (Stakeholder) ~ +7 Mitroff (1993)
[Feiedl - Bk A 4] Desc/V.— IS N Cuhls (2002)
R R fp  (State O Future Desc H/S N/Ex Gordon (2002-2003)
Index ; SOFI)
4 &g 24T Desc/M&S [H Ex Guinee (2002)
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K Lif2 bk ~mL AR AUE2 F
AL AR (P R~ R SR i T~ S TR 2 AT

Fr AN (FHEFTAER) Lipier F2igr ¥

T kiR : Porter & £ (2004)

Ty I Ak 2 8 = b B4R iE B 27 Porter (2004) % ¢ TFA =
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50 BERFPFEPRAEB IR FEREH

A. FpEmptar T p en(goals) |

DfF R € HFHF RIK » B E (exploring future opportunities as to set
priorities)

= FEFL £ ATk Si(reorienting the science and innovation system)

= & AL B AIAT k SLehE & |2 (demostrating the vitality of science and
innovation system)

=+ EATeD %',&—bf’ % Z 4 3 #5(bringing new actors into the strategic debate)

D A AT 2 i3 AF £ & & (building new networks and linkages across

fields)
7L k& Georghiou (2005)

B. BjkFa pr 4o ¥ T p & (objectives) |

% 39 T PET B2 A (acters)in B R (Objectives)

58K %82 K g Al i & jE# 2 P 5 (Objectives) %
By |ARRE /A FR FHARE A - Kg &R |GDP = &
L. |ZRE € MK FHELE |BAFTOLARELNM A RR
L E A VR B FAE R S RTHOE S TR BE A
g% SE A SAT Y ATRA S AT  ATR E A - <
AER |2¢ g LERRP BREA S P H 2 B | MR
28 |BREFE CARERE A BT B B F R | AL
Al VN . [, o
e FEEmE - B AR I M RIEL B E b A
AL S TR RAEA ~ WA S S R R R BB o A
His ARFRE -~ EfgnmE FMAKAER S FH - b% b o

T4 kiR : Yuan 2 Hsieh (20006)
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A A HEw JIRIEw)
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= L & M (continuity of innovation / disruptive innovation)

DFFFREREE A4

o %%

R

el

3040 g peen

L)

# & [=g & p(criteria) | ¢

AR AL 2N EER R

7R RA AEE AL S SR ] A & b

B ‘ IR Fees+ ~IMD # & ~ OECD

,K TR/ F@Iﬁﬁi/?q SR B iR 3 #E X% FTA
(M /7h) .4

iy BFe & ~ 20~ 25 A LRSS FE S 22k ~QOL | % d ik
(Fe i) ' ; ‘ :

P I R L L AT O TR
(% ._7;,\) ﬁ g JE T &F ¥ I 2% L = g8 R R a[;t},ﬁ-‘AFT-{l-é

* FECRTR R R Y (FERAY A BERE PR KB
GRID g4 4 B~ j3 e ik

1 +0Mpﬂ{GDP GDP & £ & ~ Pl = 4

A , g~ B~y T == - BN 1&"" Co~N K4S LB E) .
(/) RrBEBET R BBEFH ﬂ‘:—r = g it cl% BEE)H ¥ i
lﬂﬁ‘ipﬁ‘f‘ 7‘ iﬁ‘iﬂﬂ%
Ty —— P
(B R BRBET R A 5l F~ B3l F A f\z T & ¥
Th R n E=
)

ST R AR AT S | R D RO R
(A/5/F=) |37 - AF LT - Frd  |£F 58 rR%) B
A I N SR DATA 2R He e
Lﬁ ! NGOs ~ & LA ¥ B B 2R QOL Péﬁ)éf
CH#/ &) |44~ & 53 Y ] 2~

BB L 31

ER Y & SOFI ~ FTA 4; # ?W "

F AL kiR : Yuan 2 Hsieh (20006)
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E. $jsm peig 2 iE 8 0% & | % H(framework) |

FEFLP
( Goals)

584 P
( Objectives )

47 5 8 £ )
( Criteria )

AT R
('Selected Fields )

%% F 4 : Georghiou(2005) ~ Oner(2005) ~Yuan % Hsich(2006) -
Bl 16 jin pe A S g P en 2 T#(framework)

B 16 5 TLEE 8 6% T e bR AL o A HATT 0 P s B R

ERELFBERNER S A G
%Tii%ﬂ’%P”Hﬁ¢W‘B*£ﬁW£ﬁ@ R E o
AEEAY PR A L E R PRI BRI &R

w¢¢$%%@,ftﬁaﬁiuﬁ@@zfﬁﬁﬁaﬁﬁﬁ’%u@»

® W enf g p& % ] (UK Foresight Programme, 1993)

A 47 F L KR ¢ Anderson (1997)
A FEFF
BEZRE RS F Irvine 2 Martin (1984) s & T 28 5 p& @ 4 iF fu

(Foresight in Science, Picking the Winners) ;| - % ¢ > & ;¢ T3 pg
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(Foresight) ; — @ k& 7 - £ A5t ~ BLE g > &t 3 2%cd 5 K Gen
R e LA FRAFELEFDPES YL £ o B E 1993 &4 & Hp
2 % 1 $%(Department of Trade and Industry ; DTI)*1 & & - » ﬁi%? s B
frrfed A 37 > TN R D E RS FHADEORE o A 2
1FAT T %""jﬁ' = ’ﬁtﬁﬁﬁﬁvv_v 2 (F IR (Reahzing Our
Potential)) » 7 =t & 1 & vo Hjism pE 17 5 pofr i e b o B ahE
#ﬁ*ﬁ’ifiﬁf]-ﬁvﬁi@flﬁiii‘l%‘;/fL VR - SR R Y/
R I L E‘%}a‘ziﬁ@?}éii’é’ﬁ\ﬁﬁ%:’ £ o

FRY - ZompEE(1993-1999 #)F A d TR FEFEES R
(Office of Science and Technology ; OST) ; #73 {7 » § % el ™ ¥ 30 f
1R cOSTenw it A R X FRERHFFIE > HA N0 L FnRfP
§  EPFOST- E3f 8 55 13 E4H -OST R (7% - = Hjirm pet
T RGN OERT IR R EAE DT R R L
oAz T 2005 £ x A 2l e Mile (2005): % E R = s wm PR &
FAEB AT A LM £ R F S R GRS

4

E
wPEATH R en g oseEk 0B

,?
s

b

‘1:5

d
E : Anderson ©
B. % P #(Goals)¥ p & (Objectives)

Anderson (1997)#-#& & OST % — =x # H 70 P& P e3(Goals) T_&K 4
o> B2 373 & B % (Forge new partnerships) » 4- @ & ~ & ~ FFEHE -
FEif % #oF(Identify generic technologies) » 35 01 £ & B48 & i * (e

= £ = X % (Develop consensus on national priorities) > £ 1! 4t c4g 328 (X

F W OST - mptennp #i’rr(objectives);{ SN Y RS i T
PEFE TR BIRR > NP IFT P23 2 g h g
(to bring together business people, engineer, scientists and government in

networks which identify emerging and long-term opportunities in market and

technologies) ° |
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C. 4f 3 chi®= i & P (Criteria)
Pre-foresight iP4f 3 3= R HPl4c™ > d F v &2 ~ FFFE 7o [
% ¢ (Steering Group) ;> ¥ d Fr % (Chief Science Advisor)i 4% » i& (7 3% 7 >
£ 9y 15 95 47
= GDP £ }I?% % (Contribution of GDP)
= & ¥ A 1 #i(Employment)
= ¥ % "8 A 7f (Balance of trade)
= A KD FEA A KPR

Phase 1 #z34 = %<& 2 (consultation)e 3™z B P4 ™ » g A - F 4
> ARLI oL ESE G RB 2 D H 4R ? (What are the likely
social, economic, environmental and market trends over the next 10-20
years?)

o TR LB 1 e 2 HET 7 AR £ A K aB % ? (which areas of R&D
and underpinning science, engineering:and technology best address those
future trends?)

D NRIFHAPRF T R EARFRE BE 2 FE & ?(how best can
public funds be used to sustain an innovative science base to support future
national prosperity and quality of life?)

= EH E%H‘E SR T VR H B T B 40 FIR ? (to what extent should
regulation, skills, educational facilities, and other factors be taken into

account?)

Phase 1 43 i 2L g B (Prioritization) shi® iz B R 4e™ » d Jp & § & (7
EHEmRGOoN TV ERRE ) FokT s TREIER | FLE o d
BBk higdcE 2 B H 0 ) B 5 p 7 AR & (emerging areas) > £ Kk
¥ [ Af #* (intermediate areas) > B *F B] 5 B 42 4F 32 (key priority areas) » X &
et b AR AT T WY (S B 12) -
= 4E 5 0 sl 42 & (Attractiveness) | — > B 7 53 4v # (ability) ¥ 11 %

AR E AP E L SR AL € L F P TAR IS o
= 45 T ¥ (742 & (Feasibility) ; — R 75 4 2 ¢ 7 1 E 2323 5
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D. 3+ % 5 # 2 47 £ (Selected Fields) : %% % 41 -
241 EREY- I wREERIEE R RRA T
GDP ¥ gk R | K E A #k FER I
5 D h R
(%) (1) [(FREs)
EBEpRTHREBRRE
. . 3 800 -3.4
Agriculture, natural resources and environment
L
% ) 2 200 +2.8
Chemicals
TR
. 6 450 -0.1
Communication
L)
. 8 900 £ Py
Construction
BB g e
3 250 +1.5
Defense and aerospace
Ae R
5 300 +2.9
Energy
P A% PR 3%
. . . 7.8 1800 +15.6
Financial service
3 500 -3.5
Food and drink
R A LA
5 1700 +2
Health and life science
—“«‘” 21 ﬂ;}j; Z2 P 3
rt - 5.6 700 0.5
IT and electronics
) ) 12 4500 -0.5
Leisure and learning
Wit 2 AopH i
o . 22 4400 14
Manufacturing, production and business process
b
) 3 500 -0.4
Materials
F 82 pei¥ .
. o 11 3400 £ fc gy
Retail and distribution
8 1200 -6.5
Transport

F AL kR : Joe Anderson(1997) ; & B OST » 1995 & o
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FERFR
PohsE (1971 &) 71 8
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1. P fE e p e pF fF (Clear Target on Client and Timing)

FEFE §R(CSTP)L % NISTEP PP srchndpm foizds - £ w7 &
AR TR T P g R PR SRR P ﬁwzfj—hg\
TEE Sk N R EFTARERRAL g ER L FANY
e REET p AT R 2 ﬁﬁﬁiﬁﬁsi\’ii(2006 Eow OB
7)), L&Y o

2. 5 & 3% F IR 2 (Multi-methodology Foresight)

BN PTIR R T R G SLendff Ze IR R o R B RIE AR g
;? A SPE ?)*Jc%v\%fr,é(;u HESI7)E A 472 P FEFIER > TP {
%AP&*m% Ty BY P S 87 3R R e 1T 5 3 TR R mgjaljé]i}%,i‘ TR

%\'%m%]/kimv?‘w«rj SHIEE R DALEAE T T»%]m‘”r‘x_j it eh
%@po

-~

m

B. * % P (Goals)Z p #%(Objectives)

poAfppc i p 2000 & B e @ g e E o 2 CSTP 3
B oA B rT KRRk P~ top-down ERENHIET ot FaaE AR 0 T4
HEAPNEL P RBAPE VMR T D R 2 BALIA
feiZ B 5P FROFILHEHNERTHROEF{LELF R A ENT
FLIT LRI R h4 Y o @ NISTEP 4% #47 B chsd it 4% & 420 B H e p) o
REoip M P HARSE T Y CSTP S5t = HFERhEd o
NBTM?ﬁﬁmfﬁ%ﬁ@waPéﬁéﬁﬁi@W§’ﬁyﬁwzpiﬁﬁ;k?
SHEEFTREARE FN - PREDR BRI FE LY 0 A
CSTP » M?‘w‘i AT A KD A E R P PARE > FLF 2 JTE R D
FRALAEREDST Ry o

P B (Goals) T & 4r T -
ZRAFPPERFA AT EI D EN AR T
1.31% p &2 53 &£ (Wisdom)h R F
2. H-p AERES FHI ER
3.#-p AE 2 A - BT B g
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FL A pE e p R (objectives)k T 5 -

C. 4f 3 ehi®= i & | (Criteria)
NISTEP £ d A5 chd P :E < £ endip > L & Ao
DB £ & 60 100 3 R AL o NISTEP 11 B % e 5833 g2 end g ¥
JEBPRINELRIE F I EHRDIFEN-FRELL
ENA T g kP RO oA T AL E iR
R oerrc g B h k02005 # FISARS ~ H R~ A E T &
BPPER RIS AR 0 V2005 E L vAgp Y

g
D
)
~ m % "W
[e—
o =
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=
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—
~
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O
O
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_
=
&
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=
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0.

1 [] [ 1 ] ] [ 1 ]
70 [ 0 o 1 [ ' [ [l 1 ]
A EmEE s mEEE s EEmgE s EEEE L s EEE AR pEE A s EEEE R EEEEE EEEE R EEE S S EgEEEEEmE s ===
. o a ' . s ' .
1 [] [ 1

R S ey v K NN s e beeeee E

w (LG | e N DR R

low < Importance Index—» high
E

2010 2011 2012 2013 24 2015 2016 2017 2018 2019 2020

early <= Realization time: — late

Bl 18 P & Hea peif 4 A B
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E ARS8 ®agal P et ot BT EFAT THgal 2, (R 19)

Type 1

Mega Trredsy & Type 2
g AERERHET
100 8o EFRCARR [ o) et
BT . SrERE

Tow {—Impmmlndn—phigh
& 1

MRI’ NRI POliCy & 4"2()1() 2011 2012 2013 2014 2015 2-(]1'6 ml"’ m;s 201’9 QDQYD DOCOMO’ Sony e
Future Products  Projects oty @ Reshmionme b e Tomorrow World

B 19 p ~ NISTEP ik ge i % ¥ # 47 7
ik B ek e pE & O

A5 F A kR Park(2006)
A #+EFF

% g P BT AR 0 g AL IV (MOST) 5 L # ehr e s
F O 1990 & N m gk AAR € frig A MR S z’ﬁei%—t‘i’#’"ﬁ » R 0 F]
3T ENptip frle IR B > 1998 E B 4n G ¥ 5 ez S fre sk b end e
fﬁé‘ﬁ °

F_&
N

ARG PRI R b M‘Wf““”

b RE & RS P

32— %2 BAL AR R
,;

FF L A € (NSTO)fri se L A B € PACST) > & 2004 £ % = 4 £
Fryeo g A E & PP B s i § W (GRIs) e R Rt 4 B ¢ h R

FRE1ITR
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1.

o

P

FPFEHMER 22201999 &> Zaiddhd Pl AEe
1B EFHRARE DR PP =6 RADFEHFH2x 0 1}
X PRFEE TR NRLER  BINER AT REL ST
WAAEFE D fpod PREINPHEAIIFSZ AL RALINE o
FAP M A T B Als BRI R 13T B RSP F TR - 2005
EOS ORGP FHLR G060 B HTRI(EER)OD AR
%,#é7&@&%%%0%%@@ﬁﬁiﬁw’a%%MQOEQ’
f Uﬁﬁiﬁ%ﬁﬁ%’ﬁfﬂ@p%?u@ﬁ%%ﬁ%iﬁ
-

ﬁ— ’ f ’#’ -l— J: Cl ’ Kift F '% J’%E)’g A ‘ﬁ)‘ A i{?ﬂii}ﬁjg %\» o
LSRRI § 0L R e LRk RS E LB
RN EPBFEREFR RN INDEAE IR ER L E S B

Hang hgpd »m LM E PR E R LIFERFREL v
BRATHFT GRATHFNS 2 T ARG v B hRiFL R
£ pTN2005F AFER R SFFFTF - X §FH B A A K 10~20
ES R o A RPHTE R € 22005 & 7 0 R PEF R R
BAFh & o F ow B hdk AR B -8 35 10~20 IE HATAR B 0 A A At AR B
Yoo FCRET M E 10 £ Fep? RHOR S w i BB R Renf R
K A kHE LR 6 FAAEEI =R T I RS THT  PEHR
R B £ g"ﬁfﬁéf gLV PEB LEREIE L2 £ REd - F i
NEFERBE ST AR A FETLARRTG TR enfpFaa iF
- ST A AR A kehink e Bl e (- R A & 2005
ELV20 T AR K 1S E PR G109 A AT P BRI E 2015
£ PP AEIER 0 T 21 I B RS B o)

R AHETFR AP H TR LI HEFHERIFAL R
(KISTEP) » & 1999 # #-a i £ A7 7 R R I F-F R3] - ¢
WM R Nk S 2 A AR NFRPEF Y S LR
4| #7 % ¥u(National Innovation System, NIS) ~ % #* £]#7 % *L(Regional
Innovation System, RIS)fe K s A # 4 ¢ ey B~ 5 8 A= 2 530
BREIEC @RS feTal? KT HVR PR EFENS A B
NP R WY A REGREL T V- BER T P LA
W fr AFTRRI PP M 1 1T o

BAEBS B 1997 £ 5 AP AIFTE SR o TR 52001 EAk TR G AIRTA AR Bk o
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FERI 2000 F 5 0 3 T Z MR F - X 1993 F 0 % =
X 71999 & 5 FER 2 VA & § 3 * 4g 22 (Delphi Survey) g B 2025 # gk
P B fe A E A5 85 0 2005 & PR {7 % = =0 ehBhe IR RS B0 (Park, 2006)

B. :* % P #1(Goals)¥ p #%(Objectives)
w0 e B e’v’ﬂ(Goals) T e
ke SR 0l = g o 2 G G
T HEMLED - L E ek ke
FERutE I - L ES A kG BN
LEGo LS ERPREERT -

$ 8 40 ¢

FLHw pE e P 5 (objectives)k E_i

AR 3t e i & P (Criteria)

P ppek R A e I A BRI R T A g AR
2 HE P D IRE G AR R

# f T3 RAIF E IR E R P

wEAR PR~ & AR P R R PEE R T

WALER R BH - BB

_'7_

@@@5@0

S

31 4 iE ¥ 2 47 5 (Selected Fields)- 3 £ 2348 B 523t (% 42)

# 42 & ® KISTEP Hjiva pa 5 % ch4f 38 2 484 4~ 47

Space/ |Material/ | Info./ | Food/ | Life/ |Energy/| Safety/ :
e earth [ Manu. |Know.|Biores.|Health| Env. |Security S0C | Total | Ratio
2009 - - 5 1 - - 2 3 11 1.4%
2010 - - 9 - - 1 7 3 20 2.6%
2011 - 2 8 2 - 6 7 16 41 5.4%
2012 2 6 9 8 2 6 18 21 72 9.5%
2013 5 13 20 23 9 24 25 16 135 | 17.7%
2014 19 26 9 24 9 25 19 9 140 | 18.4%
2015 9 17 4 15 15 14 5 7 86 | 11.3%
2016 9 7 2 9 12 6 3 3 51 6.7%
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% 42 4 B KISTEP # /s P& 8 A 58 2 4B % A 47 ()

Space/ [Material/ | Info./ | Food/ | Life/ |Energy/| Safety/ :
S earth | Manu. [Know. |Biores.|Health| Env. |Security SOC | Total | Ratio
2017 13 7 2 5 7 18 1 6 59 7.8%
2018 13 8 2 2 17 6 1 2 51 6.7%
2019 9 4 1 1 8 3 - 1 27 3.5%
2020 6 2 - - 12 2 - 1 23 3.0%
2021 9 1 - 1 2 - - - 13 1.7%
2022 3 1 - 1 1 2 - - 8 1.1%
2023 6 - - - - 1 - - 7 0.9%
2024 4 - - - 1 1 - - 6 0.8%
2025 4 - - - - - - - 4 0.5%
2026 2 - - - - 1 - - 3 0.4%
2027 4 - - - - - - - 4 0.5%
Total | 117 94 71 92 95 116 88 88 761 (100.0%

% L&k R ¢ Park(2006)
E. 4f %% 3% %7 3] (8] 20)

5% ¥
(LiBp4%)

Mega Timeds

AL HEARBRYAT Type 1

| & Type 2
761 e EL L TY & 3 —|205Eﬁﬁ’ﬂﬂ-§i¢ & T 3

PR WEMRmAE | RS BEE ype
& Type 4

10-204
/\
o N
@ ‘ & \:}'z:;::%;:f s | s s | s

213 § 3 #iw (1499)
N

BBy E

B 20 & K KISTEP Hjisa p& g 328 3 3% 5§ 4|
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TR AT D % ol BR L AR Hih )

" 21
FRERE(D) - SERREE T AR 70 2 S E 70— g &on

B e s ?

AR 3
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(2) & @k
(a) 2008 & 5 v~ &2 ¥
LR S B GEE T~ TR~ B o
(b) 2008 & A & B4 5000 i & £ A2 ¥
ﬁ%‘ﬁéﬁP‘%WHW\nﬁ~%ﬁ&%‘g&¥

(3) L4 TP H A ¥
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BN+ B pfeand pripplap b 2 Aas 8 L3 < (1991 # 35 2)
Frc A D 1R ?‘”ﬂb A S e AR R (1996 £ )
FrBRAEE D SRR T AT RSN R AP
(2005-2006 + )
Bf g ;ié#su&ﬂﬁial 4 (1998 & i £)
B € 0 ¢ E AT g bR AT B BRI R 3 (2004 )
B4 ¢ ¢ e pe L P 7 3 % (2005-2006 &)
AR B e L ITIS 3 4 AL SRI 2 MRI eh3 izt 4 (1996 &)
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E~ARAEE K hfiem g 3 5 * i 2

43 AR E KO Fw R Y TR Y 02 F
1 2 3 4 5 6 7 8 9 10 11 12
F #7|#i# 1| STAG |STAG| NSC | NSC | NSC | DOIT | DOIT | DOIT | IDB | ITRI
WAL | T |ZAEE| 2020 | ARE | ARE | 2035 | 31| | 2015 | 1997 | mpE
Agent Model ©
Analogies ©
Bibliometrics ©
Cost-benefit ©
Analysis
Delphi © |64H| © | © | © | © © | ©| ©| ©
Monitoring © ©
Morphology ©
MCDM © ©
Relevance tree ©
Scenario © |©O@h) © OSRI| © © ©
Social impact ©
Stakeholder A. ©
SOFI ©
S-curve © © OMR
I
Vision Gen. ©
TR KR AFY
d FEAPVUFERLEEZF IZELEoFBRAFZI1I0E 03 ﬁ{#h i#
PRSI E o a T 5 e W BEATE L H - ATB - BATEL RS .
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F. U R & & cht fied st 5 51 & s 1

% 44 AE R E K ehd T PEAT T OTE B AR

1 2 | 3 | 4| s |6 | 7] 8| 9| w0]| |1
7% “r| A% L | STAG | STAG | NSC | NSC | NSC | DOIT | DOIT | DOIT | IDB | ITRI
AL | T |ZATE 2020 | AR | AR | 2035 | #RSD ) RAR | 2015 | 1997 | R
51
5702 © | © ©1 0109 —
5403
44 -
%4 5 -
5116
£ M AT
EH © N ~ _
TR KR DAY
d A0 TR S RET R s A SRS O ER B
B2 iR A S o m P 0 SR AR R R A A
LR § P g 4 AR

3045 ARG E K prn R T o B AL B

1 2 4 5 6 7 10 11 12
e | AL | STAG | STAG | NSC | NSC | NSC | DOIT | IDB | ITRI
HAR | v | ZARE | 2020 | ARE | AEE | 2035 | 2015 | 1997 | wEE
THAER © © © © ©
AR © © © © ©
AR S © © © © ©
* AR © © © ©
HALAR © © ©
R © © © ©
Bk A B © ©
g © © © © © © © © ©
TR KR AFY
BTk BEY HBMAFHEB LA A BEFA AL ERE
A ehg > FEw FEET UGS R AHRE R o
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B. & %] ‘e (Expert Penal)= B :
* % b 4% * 4g 22 (Delphi Method)i# & {7 70 p&
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£ 219.19 @& 5% > 1995 & 292.60 & o W 0 1996 & 338 B o~ W0 1997 &
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s T MY engk 2 i 4 7 (Bilateral Aviation Safety Agreement;
BASA)S§ 3% o BE - s e o Bl BREEAT A KL &L
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HAMAE THLELEFE20%; ERLIEEAE LD 5% d A E£95%
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g_;i;ﬁvﬁ%:%ﬁx% B XFHAARFN % A F S L F Y L AR (e
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Bl 27 Delphi i 423 A 78 &2 £ IF P& %

FUERAT A E R Fo W E iR A F 2 1998 & i3k 1 1998-2000
# 2 2001-2005 & F B2 2k & R 2000 &= 2005 & hsg A B 5 2.14
2 44 BE A(2010 £ 4 B 5°82RF ~) s 4p > BP £ 2000 £ 2 2005
#1043 2 28 ¥ A ¢ 355%™ BT Delphi & p¥tsag A2 ¥
#&%ﬁw&‘zml oo T HF RN 4 2 R o
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P &N IC A E N 2RIC A 7.3% 5 £ & (Mask)2 53 5B
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M (DRAM) A i 5635 0~ £ 0~ 0 A8 0 S R de
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g (DR R CER G AL EN %R (2P E G T EN
PR RERGrR A ) Q) EEF B E R g R &
72 R FAERER S F P e 3 ICKTESE RL27%) 2 = IC
Wit 5 F(18%)~ 1 = IC 3£ £ % 7(9%) ~ 1 = 5 e & & 7(27%) ~ 1
EICRIRESE 7O%) ~2 =8 R & 7(18%)2 1 =5 f+F R (9%)% -
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L 8% ¢ (Semiconductor Industry Association ; SIA)4 47 2016 # 2
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-

2. A % HE 7 B(CNT-FET) ;

3. B~ i# (Si-Ge Devices) ;

4, ™3 0.1pm 13 F & H v (Nanotechnology< 0.1um) ;

5. High K $t ¥ ;

6. P 4% 3% HjF(Embedded Technology)

7. % #f %l 42 (High Frequency-Manufacturing) -

8. ™M KkFF CMOS # 4% (Low Voltage Manufacturing CMOS) ;
9. b [fl.% 3+ % (Wafer Level Packaging ; WLP) ;

10. # 4 B4 (Silicon Intellectual Property ; SIP) ;

11. % 3 dy 5 Bl3#(System on Chip test) ;

12. % 3 % & & Pl (System on Chip Integrated Technology) ;
13. o2& p 2V PR 2 2K 35 (Built In Self Testing / Design For Testability ;
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15. OUM :z J% %8 (Ovonic Unified Memory ; OUM) ;
16. 3D #f 5 # it (3D Packaging Technology) ;
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BExEH (a)2015 5w g E 2Rt DRIFFEF > LR DOFIR LR
A RATHM XS RA A2 KGR R o (b) S#FT 2015 £
REPT U EHICAEDRLBER 26 0 F 583%% 747 {5 &

131



B 417%50% 73 AT LG R LR AFRHEETFRE LN 2

R P’%

Eo(c) 2015 & 2 & ehfr o HF#-5 1 CMOS~High K~ %% 0.1um

Gk ok sl AR A A o (d) s % IC A BT Y 2015 & ke R

P P » /2 — \ ~
BA BN A2~ o

i3

o
%R LR

5 oax —
N

wg =

A5

FRER S

Lo I ARAA R FHERRF EPFPRAY T AR

&

<

PR R R B B ATHN— kR & R @ 2010 £ ~ 2015

EFr- AP R A EE RMEFAYE 172005 & i 7 CMOS ~
SIP ~ £ 0.1um 12 5 & % 42 s q';( >N H IS E 4 T A H
B LA $ho2005 & T 2010 # 2 B » g2 3 B ) High k & is(&
BAR R B e 2.9) M0 0.1pum 03 K W Ap e A WA AT
AP~ F g2 WLP % 5 £ 802005 # 3 2010 # 2 & > B
% 1 MRAM~3D 41 % -SoC # & $ #¥~SoC ip| & # i#¥% BIST/DFT
FATHNT o SO S VBRI R AR (7 P R i ed B
B-RKEFAFY cRBE P

De it A sl B Ol — g gt 6,600 4 4 AT o By £ 82
v:3

TRt (a)E B AR 1 (b) Rl b A B
Boeip 4 et 4 R SR(e) B LR Y hA AR o
TAFFLAAFTREAF SRR ARAIATR By T
Rk (a) R

TR B AT R S RS Y E RS T R () AR L
IE P ORRAT- NP P EFAE S (0) ¥R R HITR
FO25d & PR )™ 6 0 Fe ™ R R TR ¢ R
Freoates 5 (d) 8T A RAERE FER > AT- ARFRTE
%uﬁwﬁﬂmrﬁs%iﬁyﬁﬂo

%ﬂuiéjﬁi%ij‘ﬂ~1%&ﬁ

e R EASEFEYEE —(a) SAIC wEEG A

AZGEM ORE S WAAFEA D IC K 2P E'J#’Ep SRR ikl
A EARE S 2B IC KRB EL AR B2 £ TSR
L ib) o BULRPFEF RELHRBERE L ARR > RIRER
(C. Z. Shieh, the founder of Acer)iZ &k i} » M fr % & R eed 23
HE o TG EMAE () ART HFD G 0 AT RHEE

P

132



Baxsi > LR F2 i puis (]
1B R Ee A R (d) &% Fimﬁ&ﬁ EITM BT LB ERRE

FoAR T BRAR Rt e 4 o

Ak OB PR eI 2 PR o s
SRR RGP R 2 54 ) 2 L B A A
A

RS L sk S ;; ¥ A B A e~ 212 0 2010
A Aele Fh DHER RIS —GRLpCHET
5

4 5 AE et 2010 £ B-EPD K # p % 5 & 80%:-

¥ I b <3 FPD WARR G MAEE R <~ B EE A K
"fﬂ&_«‘ﬂ:l&-dv‘%&’»ffﬁm’Fi\’-ﬁ%’?z'&‘—"w’%‘%Zﬁwfkﬁﬁ@@r°*LLL’

2006-2010 & 2 F'*f@pw-?’? FPD Kih = 7 % B cnBf4EpF %) o RAm > 8
RIS SN B L i v S A S CA N R
’%%}iﬁhﬁ%*é—tei%%ﬁ“’éi%ﬁ%%ﬁﬁ‘—é—ﬁ"lélﬁ-rlﬁv“élfﬂﬂ%ﬁ“"UJE
%5'&2&%?’7,@?."1%“?@9\ %z’v’ﬂéizd‘f~ A SHFEDTREEHR F o
BEE G REL @E’ AR Lk 5 F o SR EPM FPD
ERE A éf»’i%‘ %F’z&m‘rwfﬁ% B (% B )k %’TF?{::'
vxﬁlr@?]’wﬂ’&t‘weﬁ gAtEd "TRARMAFPD XA p HEF D
h=dt WE IS 1 .

T

133



641 FPD % # A £ chi s g A 17 2 5 8 B )

C1- E‘fgﬁﬁﬁ

40%
-

/ FPD
\ B 1

"‘h-—l

-
50078 n%

30%

B 2RO

St
B132 FPD % & & ¥+ fend £ 417

B. & %] ‘= (Expert Penal)= f

A % b k2 B Rl e (Expert Penal)iz 2 2005 # FPD % # # fiFa p&
BRRAGHAEM A Do) LEHEEHG SRR LS
#*

REHA £ G 39AE PR EREE 6 kP s (AT
R 1 h) 2 kG FEFFERERLAFIHLE(H F 2 %
F)>19=kp FPDR A A FERF DB E(e 7573 Cell &£ ~ Array
£ ~Module fcni 4 ¥4) 3 = FPD R AWM O FHE=FF1 §2 6
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