D
e

PR A SFHAELRTICR 2T Y
Industrial Innovation Policy Evaluation: Based on Industrial Life Cycle
Analysis



Y RIS T

Industrial Innovation Policy Evaluation: Based on
Industry Life Cycle Analysis

Foyod i 3E Student: Chien-Pin Wang

pEER D RE Advisor: Benjamin J.C.Yuan

P E AT A

BN

—t

A Dissertation
Submitted to'Graduate Institute of

Management of Technology
National Chiao Tung University
in Partial Fulfillment of the Requirements
for the Degree of
Doctor of Philosophy
in
Management
May 2005

Hsin-Chu, Taiwan, Republic of China

PEARY e ET



5| V7. A% 3 N
FFF g F fd - B
MO ETETREES

ARFREERRH___ET W B

FiF 38 3 X FRAGHAPAEEL A RZIFEAET

Industrial Innovation Policy Evaluation: Based on Industry Life Cycle

Analysis

SRMERBAR  RBEEARHERT -

P X
o - i 0 .0)7?\ jﬁ

V. AL M7
5 : BL 2 W
B 15X |k {”J’k % Y5

- {£’%
faae: g M

- Y
SRR 7Q‘ﬁr7f # #

PHREBE Atwm F A A % 8



Industrial Innovation Policy Evaluation: Based on Industry Life Cycle Analysis

A DISSERTATION OF Chien—Pin Wang
WAS ACCEPTED AS PARTIAL FULFILLMENT
OF THE REQUIREMENTS FOR THE DEGREE OF

DOCTOR OF PHILOSOPHY

Committee

. — F
Xl s = Y
ﬁz‘b-‘w C/—*-—}‘ A \

J \ : . |

Dissertation advisor

2 . L
5 &,
S ) A2y flgete e~ o AL

e

/7

Director
Graduate Institute of Management of

Technology ( Z’ﬁ 4;55,.,!32&/'_,,

National Chiao Tung University

May 05, 2005



P RAEGFTHAELRRZLETREY

Friirgl Ry R
B2 R~ B g ey o L

# £

zki@ﬁﬂﬁé%’ﬂ%aﬁﬁwWﬁﬁwzk’ﬁ%ﬁﬁﬁﬁiﬂo

A §Z MaEA s LER T2 Tl PRAESR lf.—»fﬁ %
rBAELCHALABAE T RTIRAEL GEY > AT ﬁFMCDM-Ei”}’
BRI E o HE FaEFRE %%iWﬁxﬁﬁlﬁ%i@ﬁﬁﬁiiyé
2 A o T IR A ATROR LR o

Frosls LErPEIXEDPHEILIFTIRL G RPEF S L P&
SR EDHF IR R E v R DRI AR AR
z.iﬁﬁﬂizﬁﬁh&&%&&%$?ﬂﬁb*~*%#i%@'%ﬁ%ﬁ:‘£ﬁﬁ
PRI T T R K B L LB S R
FIAT ~ R A 408 2 LR LB SO O R fﬂmﬂ@ﬁ&ﬁﬁ‘<ikaﬁ
PIRE BB F e R 3, &ﬁﬁ&%a’%ﬂwiﬁ%ﬁﬁﬁﬁﬁﬁ
Mﬁﬁ@%wgm’ﬁaﬁﬁkd*W’ﬁﬁﬂi%wmwﬁﬁmﬂ+ KRy B g
WHBEAR 4 R ENT S %ﬂﬂﬁiﬁ“;,iéﬁﬁz~$ﬁ¢ R S Jﬂz;,?;:; A
By SR 2 RRP R F ARG REER R R R S A E -

AP TEREFTLFT RAARPEY Y gieg RS U ErPEF A
BoBWRAS DRI S FEIE SR o g0 ROl B IR R
Ripd F  PEMARATEER VY ~ g FH A L8 e R P
PRE RS ERFLN IR TREAHEFAE A A SRR
R BRI #*ﬁ%ﬁ’ﬁ& WO R AR B WA R R
FHEATE M A Y N A RS

M4zt £1#75c X (Innovation Policy )~ 2 ¥ 4 & i+ # (Industrial Life Cycle )~
7t 1 & (Policy Tool )~ #4972 % (Fuzzy Theory )~ » 45 & %42 % = (Analytic
Hlerarchy Process » AHP)



Industrial Innovation Policy Evaluation: Based on Industrial Life Cycle Analysis

Student: Chine-Pin Wang Advisor: Dr.Benjamin J.C.Yuan

Graduate institude of Management of Technology

National Chiao Tung University

ABSTRACT
Industries proceeding in different life cycles should have differentiated solutions when facing

problems along with challenges. This paper conducts industrial innovation policy research which
focuses four industries in Taiwan—the biotechnology, the semiconductor, the automobile and part
components, as well as the textile industry.

This research applies FMCDM methodology and multi-quantitative analyses, integrates the policy
priority provided by the experts, and conducts surveys within the industry in order to find the best
solutions for the government.

The result shows that the industry being in the initial stage relies the most on government innovation
policy, the second follows the recession stage, and, the growth and mature stage the third and fourth
respectively. Regarding the assistance andldevelopmeént policy, in the initial stage most experts agree
the government should encourage innovation, strengthen-control and regulation and provide preferential
benefits; in the growth stage nat only does‘the government encourage innovation but also provide staff
training and preferential benefit."s Promoting-creativity, sproviding preferential benefits, and encouraging
scientific development should be the focus.in the-growth stage. In the last stage, the government mainly
supports innovation, staff training, and scientific and skill development. The degree industries stress in
the initial stage is highly on scientific and skill development, especially the financial banking aspect; the
growth stage emphasizes staff training; the mature and recession stage stress the overseas development
and overseas market expanding.

Based on what concludes in the paper, this research suggests the government take demand rank into
consideration when allocating its resources. Industries in the initial stage are put in the top priority
given the most expenditure; the recession, growth and mature stage follows accordingly. In addition, the
government should assist market expansion, low-cost capital, R&D supports, along with management and
marketing the talent in the initial stage. In the growth stage the government also assists advanced
technology and product integration; consulting international marketing and incubating R&D staff cannot
be overemphasized in this periods too. When comes the mature stage, the industries welcome taxation,
preferential benefits from the government most so that they will be able to carry on more structural
adjustment and more merge and acquisition for solving the insufficient scale problem. The government
policy should then provide the industry being in the last stage cost-cutting solution and assistance of

sub-generation product development.

Keywords:AHP, FCDMA, Innovation Policy, Industrial Life Cycle
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ﬂ%ﬂwgﬁwwvghg’&ﬁm@ﬂﬁ;J@ﬁwﬁﬁv<w%,ﬁ$w
875 & ¥+ @2 FEL 2 770 £ 8o 247§ i 12 Rothwell, R. & Zegveld, W.
T 12 I AIFTICR L B A AH s G R A FEEawe R S % o
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8. FRHE (AR
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9. FRrZ 2 H T EHR

10, A#S R (TG~ il

SR eomk B

|

BRCES SR S
wwwﬂk—i 3 % 12, Fes id 7h 3k R /B8 B 3

B2l CHeA2R2AGHAF (2 2HEM-T2  08) AFFEPE
7 'I-, é] J,}g 4
DR )
¥ - 2 5 o p ¥ Zadeh (1965)#% 1 ik 124 0 % Bellman & Zadeh (1970)
FAEREE T2 AL G 9F T HY ko @ @ 5 8L (Multiple
Criteria Decision Making, MCDM)&r> = { 2% ~ { B 584 ~ & f4p B #0550
A Erdd > URARHREYEH P Jf% S AP R M AR A o
Dubois & Prade (1978)F ;&:2 a‘*ﬁ SRR A2 BE AR T 5 A B
BEopE- sl B 37 52 2 (&K ) qiFs»e® @ PR 3
%“Téfil‘b&— SECEES F g rgéi%'ﬁ -BFE AR (ARE) BEF R
o Bl o Ol § e R e 2 41 AR B i) SRRt 4o (Tzeng, 1977,
Tzeng & Shiau,1987; Tzeng & Tsaur,1993; Teng & Tzeng,1996; Tsaur et
al.,1997; Tang et al.,1999) :
(1) Z&RAAF
(2) 22 R o7 R TEETR
(3) E#§ i 2 3%
(4) 55 - B (f8) 2L
(5) #hF- @7 3% (&) $REBIE (HFR) 2 5%

(
(6) 1345 & R
¥

(7) #6258 %



Pl XFEEE A ZRRT Rl () 27 o - RERD R
PrEf &Y » A8 R & A BEGRER G Hri b EF R
%o 7 yA(xi):R—>[0,1] @y (%) A ZU T
(1) p,(x) » & RI[01]F 7+ aoid i ph s+ (Mapping) ;
(2) u;(x) »— v (Convex) ek =+ B &
&, (%) »— &A1 (Normalization) sfithks + & & » i3 - Bk X,
(X)) =10 B TG WO F M2 R Ok
pi(%)=(L,M,U) N &4eT !

(x,-L)Y/(M -L) L=<x,sM
(%) =1(U =x)I(U-M) M<x<U 1)
0 otherwise

Y

=
i e—
C

o =
1
1
|
>
1
1
1
1
1
1
4
>

Bl'2:2 = & ficb oz 6 Sk
7k % & : Dubois & Prade (1978)

1245 Zadeh (1965) cris BB s R P+ » B = & H A L, (6) = (L, M, Uy)
o Ayt ptg (%) = (Lo, My, U, ) 6018 o8 3 4o
b. #ok B2 ¥ 4v i+ (Addition)

1y, ® 11y = (L MU @ (LM, U, ) = (L + L, M, + M, U, +U,) )
c. ik #cz ¥ %+ (Multiplication)
® g1y ® p1, =(L,MU)® (LM, U, ) = (L L, MM, UL, )i L 20,1, 20 3)
@%hEd T ok #AXA)ES >

k @y, =k AL, M, U,) = (KL, kM,, kU,), k=0 (4)

3.8k #icz. ¥ 44 (Subtraction )



,u/g@,u/:\Q :(Lv M11U1)®(Lz’ M2'U2):(L1_U21 M;-M,,U, - Lz) (%)
43k B2 ¥ % 1+ (Division)

1, D15, =(L,M,,U)D (L, M, U, ) = (L /U, M, /M, U, /L,); L 20,1, >0 (6)

3HoHE L e

195 Zadeh (1975) 7 3 > $30 7Rk 47 2 2N )Y L%;mr B2 A
B L2 k- £ adkiE s TR ”ﬁ & B GEH TR R BBl
K IL TR T o rﬁ%&%&"‘ip*?* BRARPFET IR -BF- @
WETR A R £ 4 %Fié,&%ﬁti/vwﬂt[#iéf*ﬁ 'I%,zfi’
do T ~T4 (T 5 (T X WTid | 8 el (e ST

L LI L AL B AHE TR Eab;@wy;@ff(ar@ 4)uamﬁﬁ
FAAFEOERAFL AT AR R AL XL R HEAR

PRADNFRERRE

#;(X)
A
1
0.5 Y i dig e % H4F
> X
0 2 4 6 8
B 23 I RFLBEZHEHSER

7R %5k © Zadeh (1975)

BHRAHP TR R R A2 £ 21357 9% 7T A HE R >
AR EEERAHI TR RERE S RZFIEL S HEL ‘B‘EE‘_Q N
fé.ﬁ_lﬂ'*””ﬁiﬁéfﬁ'pf&’ﬁ2‘4‘6‘83'3???&_@_511%’«%/7*"“1Tﬁ&ﬂ\?

BBz H|¥riE 1t = @ﬁf%%iiéﬁféjﬁiﬁf'lﬁ” %3—1"’ %
Hohod 2-2 977 > BB T L REY TEAE 22 L AFTERED S

PR X FRREBARIRESS T R TA



% 2-2 Fuzzy AHP 2 o7 R A &

ERER T S wm

1=113) |[FE£s AV AT RERLFEERE
3=(135 [HEx S A A R - 2 &
5=(357) [#f£% ERB N e E R - 2 &
7=(579) [EELxE Fur AR e EEE- S %
9=(7,9,9) |#HLx IREE L SR E LR
5.4 6 B8R FE |ZRITRE

744 %R ¢ Zadeh (1975)

43505 FRIFRFEE 2 k2

o FEMAR  Rp s § AR REET BB AR EM
e A e FRRAREE S REFE e FEE R M T M
A8 A A F R A 7P Bl
HHA B kb (BUBEE) S EL «c AT e R T R4 &3 A 2
THAR G L F M ARER AL S FwE e N2 FETHER
é&?&gaﬁg’aﬁﬁiizam&ﬂﬁﬂﬁwinﬁﬁ9%iﬁ’j
MR AT RE SRR TR EA L - A (T) 22 SR
Bt or R ER ] LB EES

Wj:(lwmwuj) (7)

1, =mkin{wf|k:1,...,m}; (8)

(5

u = msx{w? lk :1,...,m}

]

W AT S K R R R BN ER PR E

J

5. vk S %2 fiok o i B

d\ﬁgm_ﬁ’tv}@ e H11 %R #[0,100] % % B & B ok > % bt i®
CERUEEED: E 2 Sl SRk ALE AL N N S
T Emoe E:L:_ PR TP AR EAE ARG S AL

]

i

BRR 2 G mR EoRE 27 R KEF L R M 20 asmR B0 | il



BFoxld o PTF ARTILIE P TRGSEE

El =(LEJ,ME},UE}), jeS ©)
ﬂﬂ Birlp Feamb g 2 BABET gk 0 2 AHFLREOE R

AR AT UTHBESREIEREL M BEEL R TS gk Y
fr_'gi ) _/_““LB = \.&r}\(lo)m_‘—_r :

=(1/m)o(Ej @ ®E])

sL
B 5

=

(10)

9

REDOZ O 7 Witz 2 2 Y3

M Rt ED Ry
Y2 Tiofpl VO 2 A0 EcE T e (1) 2 2 (12)

E; =(LE;,ME;,UE;), jeS

I]’

(11)
Hoe
LE; =(1/m)x kZm;LEiT (12)
ME; :(1/m)x(kzm;ME,§J

UE; :(l/m)x(iUE;]

6. g\ux” FHErdima di i
Bote 530 > AR RER LR ES K S 2L oS %
B AR BciE B A S 195 Fuzzy AHP SR et R £

wEWE & B &R, i‘\t—ﬂ?"‘iEz}\d n 383 RT3 & ofis
FE B kBE T

(13)
E=|E] (14)
Botsd Wk ir A2 R RE» B W2 i oce L ERF L
G @ et R B A 3ERAE R 5 R do N (16) 97
R=E & W (15)
# o f_+%*© 5 ﬁ_‘%'ﬂ%fc;‘é e%mwc;;im@@;i o e FIHCR i
SRS

(16)
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H
LR, =Z‘1|1.LE”, Vi (17)
Jj=

MR =) m,-ME;, Vi

j=1

UR =) u,-UE;, Vi
j=1

7. fRHCHR L S R A

o P HORE AT ER LD Raz i AT T 2

AP el > miE B Y O3 Zamb i TP BT BT 3 ROk

it (Defuzzification) £ E o 7= » 3 o i R if‘m‘u& T E i R

¥ 1 2_ % »x 8. ( Best Non-fuzzy Performance value, BNP )» #i-k9 #ic F§i s7BNP, &
v d 74(18):* & ¥ 3 (Zhao & Govind, 1991; Opricovic & Tzeng, 2003) :

BNR =[(UR -LR)+(MR ~LR){/3+LR Vi (18)

B o B Al henBNP B e (7 vk 2 Z iR P s o
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HEFIRIAFHAE T RS - 2 B RUEREA - FHELHK
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(e Tiofc BB L S ) 2. 588 A4 (4r One-Way ANOVA ~T #% 2% ) -
12 B RIATICRAD > F - BB F 3 o FEL ST 1 5 FHFRAcL 2-3 977 o

BEdirfax 60 2R BRIRE K$F L ENFE 4 G 5 A ISR G e A
W I CHHEFERE oA YR LEASTR T A RER AR (R E R AL )
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TR 2125 E P > #7182 Cronbach's a (£ 4R & ) & Cronbach's a (& &
B> 507220801 » “H,AZO0TF > 7h065t BakEREARd
- F2 kMo (FHELA 2:4)

EFELHE G SRR (PIGFREHE S 5 RF - EREF AL
FEABERE) ZEM (FIGHECRREE) T PR e HALEEN
Lo PAEEWRI 200 FRHPFAE o BRMFHR S AFEEUAFE e diR
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# 2-4 12 SRR RIATROR 2 T R A 4T

Cronbach's a (£4#E)

Cronbach's a (¥ )

P8 gy B 0.783 0.829
A s BT BV 0.867 0.868
TR 0.777 0.750
SEFEAF (rgE- |- -
LR 78 )

P i% & 0.826 0.813
AL B 0.821 0.792
iR 0.766 0.738
FOR 0.671 0.896
PR R $ E R 0.876 0.880
R #HIEK 0.812 0.763
(RS 0.654 0.659
FhE4 R KRB T B 0.770 0.792

TR AR A
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Okimoto(1989)z% = » s/t & ¥ 3 B iEA2Y » 3 i< B FF & 2 2
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F AL & ik Okimoto, D. I. (1989)

B 3-1 A% ekl bh’ﬁ(}"-j—/‘ ~
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Hill&Jones(2001)#-2& ¥ 4 @ik i & 5
FY o AENI R

& 1% % (2000)

i 1% 7 (1995)

» 3y = £ 3y 2F Y = 3 Hp 9
LRA[AERES [P BB WG > RpRLE |- @r Bt > Rp R E
g > ABUES | 8 R H 5 Y] R %
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> S ERE b el | S & W
EHT £5aWe > P T g
T BR i fe
CE gy > RS
A &K B R 33

o % & ¢ Hill, C.W., Jones, G.R. (2001)
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AFier SR B PHa R g 2 b bt BRI AL
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AFE ﬁﬁﬂﬂﬁ&@ﬁ%iiﬁﬂﬁﬁﬂﬁﬂwé °
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32 AFLGUPIMZAPN R
Michael E.Porter(1980)4% 11 2 ¥ 4 &3 L » ¥-A2 ¥ S v BIFE > &
Eéréﬂ\$iﬂ\$gﬂ£$ﬁw,ﬂ%ﬁawwf:
1.4- 4 #p(Emergence) : 472 A £ 37,3 L A g ¥ H kp s

FIAT ARt AW @R AT R FF R AL A E R A A2
A RBATASEIRBRB IR I VAR B2 P end i

Bl d N AA AR ALY LG EEVRA A A LR g R R o
2.% £ gy (Growth) @ FATAIATR defed > B 3 Bde LR 0 R ¥
WA S fp FP > pEFE ETd 44 8~ & £ 8 (Tushman &
Moore, 1982) o pt — pEHp » & 7 2 B e L AR R B 4e 0 MBI S A & oD
AL TR A HED FRAAR T 4 AR B r RE L ns 4
A fEAIBERE -
3.2 g (Maturity) @ 3|7 R - A 50 Lo H o B 2 Foiks -
Rl RFAEASE AT R A MR AE R MRBET S
i & § & P #&(Tushman & Moore, 1982) -
43198 1 A ¥ €& T*gf‘F HF b TR F1 R R AR BlAe R
MM B2 R A g IR s P o
Robert M. Grant(2002):% & %i GEH e Fow PR E O (R ETEY)
(introduction / emergence) ~ = & (growth)=~ = 3 (maturity)# ¥ i% #§ (decline) -
2@ EHERAIEIAdGRERRL DR ESL I T B
JﬁmSﬂm* o o

1. % 3 ~ B (introduction stage) > 4 & £ %7 @ & FFHEF K F L A ¥
AL A AL BER 0 o PRRTH A A RO 0 2 A LGSR TR
FASOS AEFRPEZ Hoa ST AASIRELEL A ALY F

EER AP %@\“&%Mx§£ﬂ°
E ¢ £ (growth stage) srgr & &7 3% 5 R e p sk L ¥ g
—r}g@ﬁ,},‘_,rﬁ’g&,w? dB3ferF 23K Foo
3.7 Hik jprdr {o B ET r»k L FE B (maturity stage) > #77 Rt o Bea R
chi %3 7 R (replacement demand) » b P B K ABK o — B HiE 5
e g G RIMK A TG R FAELRFAMEE LATA S
FIRRS) TR S G fx—**mp -
A58 FATAFMATHAL AL BASFR &S RA XX IIRTA RO
PegkpF > rmy\ 7 % 19 1§ B (decline stage) -
(R SCE TR SR N Wil ok o 3y AR K
(M H» EF)EFEE DL R -A 34 EHERAEL S
B o
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234 A4 G0P LR DE E SRS RL TR
S HDN X E = 3 % i3
7 NS WEY KR (P HBE R | AR H FR/ER |
SERR T | i# 3 4 FLE
BREFTA AL EH
AR
i ABI OB PP | A GRS L | BT R 0 A &SR
@ A SRR i i i R BlET
P i ehfll Az A A7
- Y - RPpg Rl |(Peitlp s wHEF SN
Frd e EIE R I R RTEEL | LB R
E ;‘%U&? FART # % 11
g g ez | B AR A E A i B f AiEEES
PR 8 F A . 3 A Ry 3 FARH LU RT
4 A e A A 6 4 AFH L E28
oy PAFHF R F el AR RA (2 ARGB ARG ) K2 TR
Mﬁl?\ IR B e v
5 b e Er o B g e
R B RS
Bt F) | @ ASAIRT ® ikt ® LEFTAHZE | @ MFER?
® i A BB e 43 R BrcF My A @ F 2EH
2 A ® i = g For & F A E I @ i
o dlfel)aT S S ® i Bif it
® 3
4 %k ¢ Grant, R.M. (2002)
Abernathy & Utterback (1978) jX gl ATiEA2BEE X » 47 2 £ 4 &3F ) »
Hini A% 2 f ¥ pmmivend: B2 4 d & (Fluid pattern) S g

(Transitional pattern)

3 & ¥ 3 (Specific pattern) -

BIEE 0D BE BT AR R AR d R EA B AR A R
EF AR LEEHF LR I F o Afuah(1997)ie - H 4p 1> is
BT E AT AR PO ARRGE AEFLAFEV I S S
R ARRP A § T AR § LRI R R e

FOEHEER RS §EBE R fEL § R BT
R Y E B L o B F 1 ana K - (Dominant design) J IR pE > T ~ fE e o
I-b];]’;‘?‘{./ﬁrf,ﬁp)%%lﬁ_r_ﬁj% B TS S A S SR S ST SN R R S
o A S LR Bt e UGB RAEIATR L A
o Rl s HEIEH R L H M2 e ilided 355 roT

21



4 35 FEW EEHEEL EH LR

6 B 3 4 LEY
wLAH |ASHAAR AFRE T " A
RIFTHI g d | % & F Agr @ % o e |Jf R P IR A T S AL R e
WH O R ¢ i
£IATHE A A AT Wbkt A E ;‘ﬂ?'ri’g A & @lﬁzmﬁp
R4 g f R
LR
A FHR SHREBCEF e FHRERII ST - ASRCRAFE R ZEORELE S
3 s g2 4
4 AR | E e AT AL NG AEFPEF  FTARET FL

i ST AR R R |- L EAE B PRR AR R R
Bt g 4 b4 g A4 2 TN
FSE YR
B - BFEFSRPE TR R AR RE(R R E R E
Bl it ch oot BEPEORERFTLE
Kt
R > PR S R - A e B B A RAR SR E A
B Pk R 3R R A
R T YIS T e BT S N I AN
Ea i
744 &R o Abernathy, W. J., and Utterback, J. M. (1978)

1245 Anosff&McDonnell(1990) 75 i » 2 ¥ 2 &3 H £d 3 5 F frrz 2
Porfed o H3E R PR GRYT UL ST BRI LE Y
(mm@mai¢§ir4’réx’—hb@£&f Fooom - RGP AL B4
B >0 2.4e:% = £ ¥ (accelerating growth) : - WA GFT RTRF B4R
z&%’#Glm%%ﬁ$m$ww'~L€ ~E S o3 R A
(decelerating growth) = B 4> 1 I Fefrerph § > @ R B hAZE T K42 R
B (maturity) : § R Pl A 2 DIRA W B ]I % o 5.% 138 (decline) : o
A +,tx;smr']-% PR R EGERES g R KRBT B DA o
d’ﬁ'% AL 2 2 A ya,dv‘“%ﬁ";}isbi ~PaFaEH > BIEASES S
Fﬁmm%uiﬁwwmmﬁg’%mﬂwiﬁiﬁﬂwﬁﬁ%°ﬁ@@&5
Vv AR g XA SFH LR B ajﬁvﬁg@g&;ﬁﬁ FlEfed {29 F L5
AR BlAc e G2 G A F i £ 8d g 4 R A K s ’F’gﬂ
AR ARICREAET R A A EfrGL PR PRFFR PN 35 B4z 97

e

A
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o

— FApPFHF — ’ [ a—
/}é\i }i ‘3\; ‘FE: //’/ 7:;\' %ﬁ\
(el Gz | v
— RS
E
=¥ FE | RIRTD Btk Az | ex Btz & | BIFT g
o RLBAS | ®/VH | THFR
oZ Rerigipl | ot Y g P

B 3-5 L Lk i
7R &R - Anosff & Mcdonnell (1990)

Hd PSS T UFER N AT FPAES AEDIIE > AR LR
Itk 36
2 36pA% 2 &P T 4
AEL GFDIFE A= 24 8 3 F = % i34
B
A AR P |8 WA H [ WhHp A
L LS T B
e P |HiFh % B AIATIE R R
4 A PR
| P |4 =R A S L MR FHA S
A A & AR ¥
R AR P 2 i
b il P e i <
F i ock P e A R I Y N PRT
b & P b & B LR EN S
PERFRRA P * |
4 A P |2 A ini2E ~E4 A R A A BRI A o i@
A5 H A
AEHET O gz % G ARRPAS |ASABDI | SEASLEC
A AsG AR - R
T SO (B~ 7]t By b 38 FlER
I A | ETE S MR | 4 U f = FIET %
s W |2~ % Fl3g < B AR < g pesl il B BELER
FIFTFI A AP HF R 4 b g gl
A g W |4 a¢ & it i AsA R e > AR
ek A i N |#1 fr & Ae % i A
T KR ¢ A Anosff & McNonnell, P: Porter (1980), W: Wasson (1987), S: Stiger (1951)

S: Stiger (1951), N: Nielson (1988)
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I AEL &P ] Porter(1980)4, A F 4 S eppt s 0 X 31
Tl LA RPN EBHEOPRFOEE - A XL BB P - B
AER G RAEIIN- P YRR AR W TR N - PEA BRI 1F S
R RYeh1 & 2 A¥X L3 F 3 - 2B ST o3 FALHES
Jk}r”bﬁ; > dod A EH B J}’.q-xE‘.)\ 'f;x{'ﬁﬁ ) ;;Jtt,g_‘% g_‘gg‘_;g';— BB

o
("’f’ |
-;5;
i
&
(\-«
X
EA
(Eha
{g
|
o
s
s

H|II&Jones(2003)E WML AES ST I - BREREEHE A X
T HRGBEACR] 3-2 7m0 o R R T & K B o o B ek
FRAFRAEZZAEE P FL7ALAEDRICLARARIE 2R
Fles € FlALA 3 & #2F°é£¥{@%i%ﬁ°

BARAAAEIRFAF AR OFE >N EE R > Ll EZmi ¥
Loede GiAE D KRB AR R Y F o b
m#%%zal%?m"lvf% AFARPGE " ~H AL A% A RE
SRIAT ~ WARAIAT ~ ARG A F S H 0 R TR s B iR
BAL o B FL GBI LT PR hed BT 0T

2031 AED by v

%ému

%
Rb

PR

)

1

)

{

T+ R

Porter(1980) WAEM LD BREARA LA SEW - SR E R o

Hill & Jones (2001) (#-AZ %2 4FH A S E I ~ 2L - FH ~ S RHEFIY
AERIR2 GAPAMIEET P FPAERT

Abernathy& Utterback £t itrg| friEfe gtk 2 47 4 £ 4 &8 » 305 A £ 2 ¥ A3

(1978) I ehds i i A2 E_d 5 $ ¥ (Fluid pattern) 5 4 3 # (Transitional
pattern) T % % #p (Specific pattern) -

4 1% B (1995) RALED GXPALFTH L ED - ARPE FTY o

Anosff & McDonnell|#-2 ¥ 24 &8 » % ji 7 8 ~ 4vig = & #p (accelerating growth)

(1990) i# = & #p (decelerating growth) ~ = 3t #f (maturuty) ~ % 9 #p (decllne) o

Okimoto (1989) BAEFGFHLLIFETH  SRDPEFRIY o

Griffin&Pustay (1999 )[4 5 fi 7 #f ~ A= H H ~ 2 L ~ SR 2 %13 o

FHLKR D AFE Y R
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33 AIFT TR LA

33.1 flAFehE

£lFT(inovation)sh z & 4EU e 7 3% /R nova(~ ﬁf‘u%’ﬁfr) q# g
i3 )%J/‘rl FAFL2ZZEK A - BATRA AT E ARG - AT T
Py WERE L RETHRZ TER A0 380
% 3-8 flFTenE
Freeman(1982)and |Innovation=invention+Commercialization
Robert(1988)
Shumpeter(1934, |* & * 3 P &3 3R > f&;n LA B oA o
1942) e I TR kA AV A aiTd AARR S E 0 R E T
a3 ko
o ATHOE ~ ATEAR ~ ATP - AT RIS I LRATOP o
Peter B TRAIZMB AT S C RTRSZEE TR
Drucker(1985) FHAORFTHE - <~ KR ILE 2 enE 2527 - R
N3 ANARAE DT R LA ENT ii—?ifﬁ”;é"k s ;5 5.4
T é—f#m%l P ORI LR g TATRE o
Rothwell & RIFTFSR I G T2 BR ke el

Zegveld (1985)

BRI ARa LT
FAE ii‘#f'{iﬁiﬁ'riﬁ{» s 50 ;’aﬁég@\;@ﬁﬁ—,;;:%; o B35
Lo AR R g e BRThA S WA S F
T et feais - @ r o

Van de Ven(1986) |44 F 3 & R E AR 5 1T AIFTALN A B B B ol (7 AT
FRRVE- X 1 ’l‘iﬁ&fﬁﬁzﬁt BHE AREFILE o

Souder(1987) tp- B RCEOET P HET A3 {%‘T,T}Tm’ F R P
A AP EEEET OB AP S A AT flehp £1F o

Holt(1988) - EEF AT F O DR A BT B A & R
B LT AR o

Streele(1990) a‘gé_i;ﬂiﬁ Sligre o M e B P T AL B EARF §
¥4 it oo

Frankle(1990) B RFR - AL U B ARARN R RBFADE K
It g ER ARG LA EIF E P e

Gattiker(1990) RIATH B Trigd B A ~FME BRY 4 2 FEE A A A Bt
FER o FREARE 70 A e R0 3 a0 2 o
2 ARREF N o

Damanpour(1991) |£1#7+ it 4~ fATA & & PRI ~ - FATOR ARSI - - FEAT
g IR % SRR H - fBle sk B AT o

Brown(1992) Blig—- B 2RI EFarE- 32 "T}q‘ﬁ”é]%% L3 -
BATAS S > 2N E - B kA BB > R AlE - B2 ATD
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Betz(1993) BAIFTEE L e 2 TR L > HIL G i B ALY
PR A SRS A AR gL o @ AIRTERATA 5 AR
B & PRFEA BRI Hoo

Wolfe(1994) EERAE R TRFIEY L BF B AT R B AR B

BACF PR PRI BT AL T Ao

Nanaka ¥2
Takeuchi(1995)

B 1 5§ B E Aot B 2 T e
SrE R kS % o

Higgins(1995)

RIpEFTHALHET > 202 E B b~ hF A2 308 £IRTR
4 ’—,—‘w.—»él*’fr FRATES DB §H B A B B

AFL gﬁ 4 &= mx% B o ¥ ;ﬁd g\up pi SIS A <N P L
i o@D ARTE R - o P AiRd 4 S RARip i A L
@ﬂé>?éi$%@@ﬁ%$o%ug%{puiﬁ%i@
Zh m;ﬁ&fi °

Afuah(1999) PAFE D BT B ILM L ATOA BB IRGE L ATA S8 IR
g w3 Al g RIS R J ATRIL DA S8R -

Hill&Jones(1998) |£]#7H 2 A pRiER 4 4 M WE A Fair> 208 71 o7
POA SR e s TR B AR TE K S B R e [ 0g e

B o

Clark&Guy(1998)

BA R AT EOE GG AT R ER LT RS
mﬁﬁit’ LEATSE S f0 2 AR RN a0 5 8 F I ahw AR o
AR R A AL A 2 B ARt & KR o

Christensen(2000)

B N ORGP AR Hins e g e L 0 %fr% ¢h
A SRR D A2 PR E o a RIRTARATA 5 AR A BRI
é—v mJ’F‘; };—o

Tidd + Bessant & [£1AT7 7 & § 4 e0feid > L BB G B2 R FEY

Pavitt (2001) BAL S BIATEN A A 3 %¥iﬂﬁ35?%7k’wfwﬁ
WAL R RS AT B o 0 AW TEP

Ulusoy(2003) | 4 A& &ehec § (A & i [ & ok e )~ 454 & enfl i (2
ABAHAG PRERBIE) L RS R D KR

Luecke (2003)  [fIATE MMM E & ST E - NERRA M G § B
A S FTUAAR R ATIR AR o

TR KR AP R

FEAT LK VHERAIT A S WA P
A€ BLEL ~ I~ B S P s PRI ~idea~ B F L o o H oM
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33.2 AlaTergdl

EIAT \E JIESF B % A 5 p LB PAIRT » T 2 R RIRTZ A
¥R ASBEURAIFTZ AN B - AR A] o § 1980 & L P {8
o3 A-C M-C E 3] I3 » Bp 374 G 2 3> 51T m;; A AvZ B
Al - 2000 # {5 %¢ Clayton M. Christenseny £/ %VT—%‘ e+ ¥ (The Innovator's
Dilemma) ~ £ %frﬁ % % (The Innovator's Solution) 2 £ :rﬁ"ﬂ 13 7 (Seeing
What's Next)#t3& 1) ernfadF (4 £ 37 ~ e Frapli g (4 4 wfrli £3& AT Heh
B AIFTES 0 RIRTIZG L F1 4= 2k AR o # b > Geoffrey A Moor
AR E IR TR DR GEH AT AL D RURE S B VA5
AEF B (A RS S 2 BARAIRTE BHAIRT AT AT
BIRTZ. 2 B & N R IR Ao 3-9 1w o

% 3-9 4IFTZ L %E

T (&5 RIATZ A3

Ansoff and Stewant(1967) BRI HER > RS AI AT L S L
Ag i ~ B H-(First to market)

i AR %-‘ﬁ (Follow to leader)

e 42 (Application engineering)

H=1 (Me-too)

Knight(1967) A IRIX £ AT

4 2 2 Rp|iT

o A B A
R AT

Daft(1978) B2 £ A7(administrative innovations)

F k4] #7(technical innovations)

N B S REWRREEE RN

Utterback-Abernathy(1978) |4 & &% WAz £]37> & 3 J) = FRE A 378 i 4250 ¢
-?—ﬁvl‘ # £ (fluid phase)

i 4% P £ (transmitional phase)

2 ¥ pr B (specific phase)

Kimberly(1981) # 72 £]7(administrative innovations)

Fr g #7(technical innovations)

Marquish (1982) g 3\ g1 7 (incremental innovation)
& keeng) #r(systems innovation)

% Bk 5% eng) #7(radical innovation)

WN!“NPP’!\’!—‘

Booz - Allen ¢ A SRIATA G % AT
Hamilton(1982)

Plo ok wn e

Damanpour(1984)




For g #7(technical innovations)

Ettlie -~ Bridges ¥
O'Keefe(1984)

% g 3% g #7(radical innovation)
Wi 3V eng] Fr(incremental innovation)

Abernathy & Clark(1985)

HE M g #7(regular innovation)
FIA £ g
& 1§ 3¢ eh]#7(architecture innovation)
A & eng]F7(revolution innovation)

Dewar&Dutton(1986)

% L ;% eng] Fr(radical innovation)
it 3t g ‘r(lncremental innovation)

Meyer&Roberts(1986)

%90!\’!—“\'\’!—‘.#90!\3!—‘!\’!4!\’

P’?ﬁ—»b R A R

S o2

s 2F iR

Tushman&Nadler(1986)

Anderson&Tushman(1986)

,ﬁ Jt,ﬁ, —Tfr
AR ;}iﬁn—ﬁ, | F7

Baker,Gree&Bean(1986)

ﬁﬁrﬁ

57 A
Jbtﬁtré | &7
‘%llﬂﬂbtﬁvél 37

Nord&Tucker(1987)

% L ;% eng] Fr(radical innovation)
riE 3% g 7 (incremental innovation)

Gobeli &Brown (1987)

i 3N A1 #r(incremental innovation)
Ftt £ F7(technical innovations)

& * 1+ £ Fr(application innovation)
(

Holt(1988)

|
|
% # ;% g1 #7(radical innovation)
B3 RIRT

*7“ * -ﬂ!]ﬁ /;'-

A T R

Chacke(1988)

AR e R e E N N N

A &£ #7(product innovations)
#)] #2 £ &7 (process innocation)

Frankel(1990)

& FTA]

ok e

| F7

5k £ #7(organzational innovation)
| R4

@ AIRT

B i 3l AIRT

* AR

E @£ 37 (macro-innovation)

# & £ #7(basic innovation)
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6. ik ;% £]#7(improvement innovation)

Henderson & Clark(1990)

& PR RTA

#- e 5% £1#7(modular innovation)
BriE 3% £ #7(incremental innovation)
% B3¢ £ #7(breakthrough innovation)
i 4 5 £]#7(architecture innovation)

Alan West(1992)

Sector creationg innovation

Branding innovation

Reformulation innovation

Design innovation

Service innovation

Performace extenting innovation
Technological reorganization innovation
Process innovation

Pcakaging innovation

Betz (1994)

CHMTEF
RAFS f, ,fr(breakthrough innovation)
% X F7(systems innovation)
e 3% ] #7(incremental innovation)
T —  H £ FT(next-generation technology
innovation)

PPQ!\’!*‘*@PO.\'.@SJ".#S*’!\’!—‘.#PO!\’!*

Schuman etc (1994)

B B

1: & 4] #7(product innovations)

2. @l #2 £ #r(process innocation)
3455 £ &7 (procedure innocation)
g ] A

e 3¢ £ #7(incremental innovation)
B4 5% £ A7(distinctive innovation)
?&E’; 3 ﬁ.lj% (breakthrough innovation)

Higgins(1995)

‘—\m«

Ak
ﬁﬁﬁ

‘—\m«

‘—\m«

740 £] &
’?I"’"fp

‘-\\1—

Tushman #? O'Reilly (1996 )

i 5N é']%
& 4§ ¥ £ #7(architechtural innovation)
%ﬁﬁrﬂ%

Malerba&Orsenigo(1996)

ﬁtrf, ‘T/,,\ :

_\ é
/ﬁTL 4\ fa
14 "‘-‘}\'é

‘-M:\a ‘-M:\a

‘-M:\a

Coombs, Naradren&
Richards(1996)

*290!\’!—“\90!\3!—‘.#90!\’!*90!\’!‘

% + & &(novel product)
% ;% & K (improved product)
e % ;¢ & &-(accessory product)

wnN e
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Tidd, Bessant & Pavitt(1997) |1. #7473 £157
2. we  EHARIAT
3. AFRALIAT
4. FEERALIFT
5 ¥ .§§~‘ﬂaﬁ’a§~] £lFT
Robert & Veryzer(1998) 1. ik ﬂ']f, #7(continuous innovation)
2. # HprEE A £ F7(commercially discountinuous
innovation)
3. HipeE A £ #7(technology discountinuous
innovation)
4. # 3 HjF(commercially & technology
discountinuous innovation)
Nooteboom(1999) JEFHR|FTA
1. RAELCAIRT
2. Brig st AIRT
3. kAT
Burgelman ~ Naidigue & 1. Brig 3¢ £]#7(incremental innovation)
wheelwright (2001) 2. R g #7(radical innovation)
3. =45 1A (architecture innovation)
Christensen etc.( 2003 )( 2004:)|1. " &4 1+ £/ &7
2oy A HEH L [ £ RT
3i Rl AT BrenpUR i LIAT
Luecke (2003) B RFAT A GRS AIRTE RS AT
BRI K G A0 T AR A SRR S AR R
PR:?#P |35
Moore (2004) e R R Rl
1. Bk A5T (dlsruption innovation)
2. J&* 437 (application innovation)
3. & £1#7(product innovation)
4. #2 B £|3#7(process innovation)
5. &% £]#7(ecperiential innovation)
6. 74 £]F7(marketing innovation)
7. 7 ¥ &3 £]#7(business innovation)
8. % HAI#7(structure innovation)

1\%‘

FHKR C AET Y KT
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3.4

3.4.

FIATFCR 2 AP M 2 R
1 glrrcz 20

Rothwell & Zegveld (1982)z% 5 2 ¥ st R EAHFKF ¥ 2 I B T ¥4
¥R P H R e TAIFTR - PR HFEK e 7 TAHPEFTT
TR AL R TR HREE T R AR AR ] o AR
FAIRTHMES A T A ER L iER A {5 5 - Dodgson & Rothwell(1994)
(- AU E1I LBk Rr A EPHRE O A LT BRI AEPEHE
ffv:mpmm MEA] s Firsy o R R ARG AR ERY LK
woom AR R A T AR MAr i s e - A F L RAPM St
§ o

P2 % (1986)7% = £]#7Fc K (innovation policy) £ sc /i » A2 F 548 & i
2 &8+ £ Wegloop(1995) A 47 3 5 ks 24 2 ¥ HORFs B PF 12 AT R dE T
f,‘j—z’v’ﬂ%@?ﬁf’r; o

7 & 2(2000)3% 5 Hrrc R~ P E R ~ AHEFR - 2 Fr R~ A1FTERR
T AR EET PR ETFEF B2 F 0 B2 g1 L ket E
PR BES  c B o RARABRI K B A LR T 0 AL E AT
FE IR Z’%@ﬁ""ﬁux;ﬁ ' #:ﬁtrﬁzai LR AR P R E R G Y
oA FIE Y QPR A oo F ﬁﬁvﬂa\ﬁ&"wﬁl FAE
FHNEAFEE G - H- m&ﬂ‘ﬁélﬁ % gé’fr;—r TR S j‘UEF? FE T

F-A ¥ PHMEAENET - e B PIE TP 2 R
i&g 23— BA - B AR e i ﬁ%{;ﬁa W TR B RS 2 ¥ H
TEG - H- PR R PP RTEE T m‘q&g B A ¥ 2 ik

* rima‘iﬁvif«:%f;+ fEARR A EFCHK NG MR o Bts o 1RgR L AT
Vv EATCR R F A H P F R e A E R A P HEEPER
W H R 2 Bfe s AIRTROR R P H IR E A F o2 B BlHs
ﬁ\‘ﬁi%ff(ﬁ\\ﬁijiﬁ'v:%f;\é_?‘éﬁ%‘;‘ﬁ,'J%‘rEG:%‘;_ELJy{zr'E]&E‘)LF&Eﬁf’

£ FTICR
# R
i o
FR R
A ¥R

Bl 3-6 & i B ko B
TR kR g~ & (2000)
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3.4.2

#4# 7 ¥ (science and technology policy)

1 s s fri s
PR T E FR T £ E 2 I mR(UNESCO) R £ F T 2
TE G T - BRRS R EARES «"léskﬂ,:ﬁ;é Bz pifries d
BRI = miE > 2 B#« CHIRERF IS o [HF 2 ﬁi:}ifi%i:iﬁiﬁiﬁr}—
BEGEP P PR NEARFEMERP LR TRFZEBAELLFIR
Z Y FT 4t o
R&m 7 PEITEEHFpe BH - FEH T 0 BIRDBI* AIFTA
SIF A S 2 Y (FR R R E L R § 02002 & s & 52 4
AL AWM PP EFR 0 R A F PR M s (M & > 1993) -
15 7oK (science policy)dq #1 § 7 6 ch| & 1 M3F 0 33 T Al Malarand
B R AL L P E B p A 58 #id | (technology policy)dp B R
*OrLEE iﬁpl-&eﬁﬁw'&%‘“& HOHE g 0 WIRRI A L g B RAF
BRvE RIS P AT 5 A R IR L (F R F o Szanto(1996):% 5 L &
FCR B TR R e L W) u_fv?raw—‘gf Wt ARAFTT 0 (8 FI CoAL) A N I 4
R 8 PO PO 3R 2 8 %5 38 {745 34 (Rothwell, 1982) -
Kennedy(1989)4p di s FT iyl &z # Hrc K 329 45 12 2 ff,'J ATEOTR B ~
BREFFTE - FRAASHIRS BB - B FE T T EL Y
B~ AN E ARG B e
BT (1992) 45 M ATHB K5 1 {17 L T iRfck TR 1
B po e A B AINEC PR PEEOL A D o B L P B A
THERd o R EARMAEMEEIR S R 0 T2 RRG B8R 5T
&g;}igjﬂ;jﬁmﬁﬁv VA 2 F ISR A B TR Rl ko
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ﬁié‘ff;}i/[ﬁ‘%} R 3.674 | 3.581 3.285 3.195 |3.512*| 0.018 -
A~ FT B R 3.025 | 3.275 2.588 2.658 |[7.789*| 0.000 (2>(3,4)
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