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A Systems View to the Roles of ITRI in
Taiwan’s Industrial R&D System
Development

Student : Yijen Chen Advisor(Advisors) : Dr. Tain Sue Jan

Department of Management Science
National Chiao Tung University

ABSTRACT

The research ‘and development (R&D) system for industrial
development in Taiwan- isrmade up of three parts: industrial firms,
government-supported institutes (GSIs), and academic institutes and
universities. The Taiwanese experience showed that the effective
interaction of the GSIs and the industrial firms has successfully
supported the development of its industry. The Industrial Technology
Research Institute (ITRI) played the key role in industrial
development during recent decades. Currently, industrial development
in Taiwan faces some difficulties, and R&D system thus is in a stage
of adjustment. This study provides a comprehensive analysis of ITRI
and how it plays its roles by analyzing its major tasks. And then this
study proposes an extended interaction model for analyzing the
interactions between R&D system and industrial environment using
the Ackoff’s systems view of expansionism. The results of this study

show that technological environment in Taiwan has been turning



manufacturing into innovation. Being the changing of environment,
R&D system has to adjust on a large scale to release its accumulating
capacity in order to assist the development Taiwan industry. The

implications for newly industrialized countries are also discussed.

Keywords: R&D; industrial development; ITRI; role analysis;
task; technological environment; systems view
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FyP o IRy 1 AT H ﬂi“—ﬁﬁjiﬁﬁ-l& VALY o LT Wy
HAER B 2 L1 BT B en T R 8 A w[45]e 1 AT BB fr s
RS A prig e 0 2 0 R AR T HF f@ﬁéf’ mo-H AR
* A H R R M ﬁwﬁmv%%z ¥ P = K [46] -

)iz # ~ Liu and Brookfield £ #p 775 581 E 44 £ 5 E >

9?1 %ﬁi’%¥ﬁimﬁw’4 P by o> B s
B PCEPEA o S8 B A X iE Brkend A "
%J?“”“'ﬂ@“ﬁ**’ﬂﬁﬂ %ﬁ*éﬁééﬂ@m~
A ® et AT, 48] o d TR 1B t&gi.ﬁ VIV
PP S A R PSR PR e R
R E R E Y PR LR AR A EFER R Y
CHE R N1 R R e R e S
PR ER BT ST R B ATE R
AR AR B [49] -
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2.3

Qﬁ,] Sin TR £ P B — —F—]E';LmﬂmJ - %
BRI PHEEES S NAFROFR AP RN AP
WaPHAZOMEgELS N2 IRz S EE gi,fi;}i 41
ATBEBIE AL RE AR DA A E S b d o
EE SRR R AT LB e Tl e o g
B B Fo Mﬂr‘%v}—%&’ﬂ & - PR E A 1P R
Wy B LA EPEFEE %3 T A SRS B 4[50]

\.L\

FEFRFoBAERI Y L EFESA H LA KT
TG REFRTS ERBAEERL S ook p FR LA
B AN g SRR N o) btﬁﬁfllé}'ﬁ?réﬁrfﬂi’f%J’é’%%
SR D T LI > BBV %%’ BEIFRE R TEEE
AN A N kS O RN NPE (B A = e s RPN P2 2 Y [

,f? ffwffl i < {;J{‘

C. West Churchman' g A7 3% ¢ $& 1) & SLpRgr & 5 % b
ik FF o i ¢ F HThe Systems Approach” [10]— =AY il
Wigre P B aenFdt o o 57 - 2 B RO R > T %
A deie BT 5L 4p 3 3 B A %\mg E oo BV RgEA LR N
B2 R - fAAF SR R R0 2 55 (A way of thinking) > & #&
FIOORE BTk senT B g Bh(Five considerations) : P #%(Total
system objectives and performance measures) - 5 (System’s
environment and fixed constraints) ~ ¥ /% (Resources of the system) ~

~ i (Components of the system) - - 72 (Management of the system)

A
= o

AP = & > Churchman 4y &) i Seenp 4R 7070 = Hop © AL
b EYE 0 L BERAR AL S P RET § R 0
Hvp 2 iR el »(Real)dp 5 &RE > 6 > B 4pd)
SR TRE £ UNRE c BB A hRE R danEe T oo
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Biue - B A Rmy 2 AR I ~Rdmp i TRE - A
e imfrdrdlgsc ( R RBRARIPGT FREFALHBL > ¢
Fie(T I o B EED A F[10]

Churchman 35 T3 % 5t A B (MIS personnel) # ¥ &2 & F
MPpE { TEHF R —"F'f CEpre) i}ﬁ(Weltanschauung)/a\%fr *F“ E
KEG RO AT N REF TR FFROT AL LA
[10] -

Russell L. Ackoff &2 Churchman fF 5 & stp i & & 4 5

—g » 1= . ”Redesigning-the future: a systems approach to social
problems” [14]- Z:® 5 & 47 1 kg :Bid S AL € i 3L > 305 4
AR AR b AL g SRR (o F R SCR N AT
BLZ N i o A e dTA € EARena 4 0 R Y a0 2
&ﬁgaaw@%@ﬁﬁﬁﬁﬁﬁ%%o&f NPl FRE T Y
HFE TP E g i FFEENTE - T ERAH
B R %ﬂpﬂﬁﬁﬁ&ﬁﬁ%ﬂﬁfﬁﬁﬁ°

‘W “&r

Ackoff #-1940 & 2 {3 F 5 s SLp¥ % (Systems age) » f gt 2
ﬁﬁ;%%%@mmmmmaogﬁwﬁﬁ’éﬁﬁﬁﬁﬁli
EHpag 4 A A ER & (Intellectual revolution) B =< {4
#}i oo RN S N E f2 47 eh(Analytical) o T e e
2 >+ i % % (Reductionism) 2 % 4 25 (Mechanism) + - ﬁ'ik”}‘? AN o
(Analytical thmklng) A_j2 3 = 0 ¥ o 4748 42 (Mental process) #
VA BT A ety o R S BN AR g
L e S XN ];ﬁ IR o fE TG b 22 T M
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EéEk'i’fr’*a&iz)ﬁz AR REE TR s S A iR e s - A
BE %ok sLpE s 'lzb%F (Expansmnlsm) « P ¢ (Teleology) 2 &
szen 3 # 58 (Synthetic mode) % & B B~E 7 @ X% ~ BWEH ~ A
17 #-7% (Analytical mode) % 2./ o A % SLpFr ik > k37 AR L R
B e it XEJ’% vom RIS B AT iﬁvf’i o P oery Ik
AL L H PR P enE B E o S YRR T
UL R+ ,:‘s serriyigend 4 [14] -

Ackoff 4 M BB % 2 [ 9 ¥ - BRET R 2
¥R OE - BAFe k siE ﬁﬁm%@ﬁ’%E?Ejﬁwkﬁmga
Bz 32 mie @ BB iR i an 3 (<) k
B Ao BEARY JEBFEFNFBET 22 LR
BEF T ETE FREBEZAD g (1) GBRE LD T T N
FTR AL A F[14] -

e

It (s
\a\
& o~
>3
=y

4 M T ks eh T & kBB 31 % Ackoff +t 1074 & ¥ 1F
PR A2 kAL = i BEARR B b eh & (Elements) ot e S
L X PR TR = B LY RN A P
CISEITE TP -2 - Ees) FEAE SN R s R RS B g
M T A HEROPEIB LNy -3 (2°) 2t
P~ EY and - l,tﬁf‘u%ga\m:z%xgd»%'ﬂvﬁ?a A B

B o B 0 SN G AR B b e ke [14]

W. Ross Ashby #."”An introduction to cybernetics” [52] # ! #°
%% Cybernetic 4 3 3 & ehE & g4 Law of requisite varlety’ A 5k —
Bt fe R F A S N OEFRRE 0 1 F o BHERR
e b o e & siendg g0 11 % Principle of self-organlzat|on ¥

41 only variety can destroy variety sgL 4 ©

L. Von Bertalanffy # ! General Systems Theory (GST)®Z:#% -

SRR TP ARRE R AN - w T e A RR] o A Bl RRE
:L_
p

—~

TF > NEHTE A HEGEELE PR
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2.4

J. G. Miller &_General Living Systems Theory i & & % » & 4
A & ¥ ¥7Living systems” [S4]4& &1 - 2 &k LI R B
(Level) k 3v> 2w 5w (Cell)d R+ ~ &2 3F ~ S o3 miep BE
frie =i EE (Organ)d e Fff 71 = ehle 5 (T|ssues)“r1‘#%\ ’
7 ﬁ‘ﬂg(Orgamsm)é LRE ATES > FH(CGroup)d F 5 B R G 8
AR F A+ o e (Organization) - A- # (Community) » - §
(Society) » 12 % 4z & 7k ?fu(SupranationaI system) o d K &gk
o2 bR R s A 57 P‘?-yfé&\pmﬁy\ua)é] P

%

: }é-i %km f l-/}:_»-’T aﬁ’&l‘ﬂﬁ] @" f lf/um%

Henry Mintzberg 1245 7 # L% & LH P R AT R A e
BREd N e BRI A ERERSE > LR {2&;%‘;‘1’—"2 &
§ 2 1 vk B R 17 v @z AF A AR 4% (Figurehead) ~ AF ¥ 4
(Leader) ~ = % 4| (Liaison). v~ & H & 7 (Monitor) ~ & 3 ¥ f
(Disseminator) ~ 4 % 4 (Spokesman) - £] % 7(Entrepreneur) ~ 2 §*
/@P’—_—‘ﬁ (Disturbance handler) = i 4 ﬁadﬂz (Resource allocactor) ~ 12
% % #% 4 (Negotiator)$#, 10.g's 4 [11, 12] -
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RN e 1

B 7L 3T % 5 A ¥

&,T%wff;ﬁnv mﬁo—ﬁkﬁi’ﬁ~“ﬁ‘§iﬂ%5ﬁ

palidnd WS RE 2 Y
B FHE Y t&##w.@_q\ mﬁzﬁﬂﬁ KRNV = "5 + ?Lf??ﬁtr#‘ﬁﬁ-
% % chg pef [15, 16, 17] PN I R
B B o blAe g RS EAVE R & PO ATH T e
B 5 PR iR TAPM A Rl 0 S p g B A R B A H
BT AFEINEFIER CRFFLERTAA DR E
U E R ot T B N e F R RS AR R
FRE O URABERERP T EPGERE o B E 3 E
W%wﬂﬁ&xﬁé@iwﬂ’?nltﬁawr‘N%fﬁ’Ewﬂ%.
BIFT 3 SLk-€ 2 SBREANE TSI H S F 2 g2 B3 87

 H- B b 4 T AIRTE Beense B [31] o

é\

¥

s

W2 7 MBI NEETEE T < RBAIATREE o Y
Bk ARFRE R BE LD RFI AES

FPHFF oM A2 PGS LATE S o —5';“*’ "f—'%i P £
Freng 4 T A deME RGN R anE B TS TEN 1R
fAHET PG iﬁmpﬁ’ﬁ“” U
s TR AEFRE AR A AT PELR - @9
A gk T R EEMY N A e b
A

}L%ﬁ»

PP RRAEFE  SYUNHEE S A4 S FR 12 A
RgngzHpd AEREEAEFE - BE Y BRSOt L
AAEBEADP PFFLR DL > Hd PlTAph A ErHK -
bldriFk A2 A% ~ BRRTEFAE ~AE2RER 221 X% >
MEPEFRRES AT S AEFERE NAFLEFE - T
B FTREE %’gé P F AR B PR o 0 REEE B R RAEIRTE R o



31 LA EFTERY

—HA T Ame BEAREY R gl o vl A%
B~ FCRrE B R E 2 BN e [24,32] 0 SR A 6l
AFR o~ FURA AR E S FANPS S S F S PR
HM5]§@~1r$p@$§7A - B R < 5~ GSls
BAEROFFENRF LA S PN ER S ETAET A G

A@FW B* g~ HEREAER SR

£ 1 rv/'?fﬁj"} kiR .fﬂ«7 Jo L

e L , PO FEAFEAS |
3 A e g =
AL T LGy LR
H#HTY
(Basic Research) LR N
))LE’ J‘ 5 g /ﬁ_— s g
{%%;ﬁ;z ili*i);t*pif"
. : ITRI
(Applied Research) |7, FEE T i e ¢ (1)
(CSIST) j -
_ﬂ T ¥ f 3 3 g
i PR %%%éﬁim g
(Technology B s ERE f " i‘ 31—_
Development) i s i SEES
B
(Commercialization)

Tk R R4 €, 2003

CHNAEFEM AR OBAEFE G LR ORE S FD

v & 5 rgio,l‘JZOOZE
Glo® ool RIS RIS B 5 97.72% [55]c A E B E 4 H
WPl pELA ARSI ARTRA AN %ﬁ@ﬁpi%
Boos PRSP F AL TR REBpEZFFRLE A

lﬁ‘-&j\’r’/%’p}? a%\ [ my\m\} 4*3—1@ 53‘@:],\4 ﬁryfi%‘f;}j:m‘éﬁx/zJ‘a%fé’
R HATRBFAF A S TREFIRFEC) FEE2EY S LA B oo 2 s
C AR R RCRE S -5 - 5 s ;ﬁ.;‘&gﬁ%éﬁﬁigri; WE L FEEF LR EATA
EHEFE > A b A ATy At Bl o ¥ b5 GSIS At AR A A E R A R~ hwpEET gt
PIEEH e o FF T R A F ~GSIs2 a1 gk IR 2o
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SO G R RO R AT R B AT ~ [6] ) A A
EH BRI GE IS E A F R E S o Tt B B 2
FRIGET GG SEEE RN G AR AL MR
[7]> 2R 5% BEAER > A R EF MR G TIFY
7 ETIER SRIAT ~ e @A A o

B TR LR A N RO A A F R R

HkEE > iz RS mp%%ﬁﬂ’%ﬁﬁﬂﬁ BA g %ﬁ
Au R FBRE IR ¢ fad 23t 1960 £ 4 Hp N 3
ik ERLEARE R ﬁwwﬁmmpﬁoﬂﬁh HER2 2
TR PR E MR R R AT o ldrfE ks SRR
%iﬁﬂwﬁﬂ%'@W?Jk’kﬁgﬁﬁﬁﬁﬁwﬁﬁﬁ%g
PR b A F e e & F b T (Interaction) o 1
PR A R R R TR PR

§_1979 & B > EaiNBAn 7|3 B L 3 H v T 1

o e FAETREPRET VS c 2RP I R LA
BuAEREEFTR SIF RIS B 2 FF S o B o AR
RAAE 25 B AFAR P AP B B B e end
AF (s E1EFTHNEHIEFEY v pFR )
ST R BRI O R S BNl S A SRR R G A o

M é_“;?,/?ﬁﬁiﬁm‘? ;P’fﬂ}}ﬁf#‘\:‘ VIS =3 =3 N Ijzn%
o HoBhAE R ER SR

lp%{ﬁ&i%Tﬁﬁiﬁﬁﬁﬁ,ﬂwmﬁﬁi,{9
Bho PP E s - 27 P R ARSI AR A
FHEMITZFH o IFRGEd JHIFEANE L2 PR E X3 F

MEFFREE X% XA FHIFHIOITES T EER 4
}d?i?ﬁ‘i’?é_r‘%’ﬁ PR Az 1ToiEd =L E IR

2 XEMA L el PR A Y Rk FAFAL 2
FoTmEL S ?‘?ﬁ éjﬁﬂ FobramEaf

—+ T B
) A SRR TP 1 EE I EFE[41-43] 0 o it iF



Bl 1 oA £/mga i

LA R R R ko p B G KT I KT RN
:}ftf#l?]iﬂ’%‘f*‘%"@b'“r% OGS 0 MR T IEE F R T
SR o MrFEET R e (AR ) Lo BpPE sy
@7ﬁ@ﬁﬁ&w’@ﬁﬁ@ﬂ#%%ﬁiﬂiﬁoé%%ﬁ%
BRG > FORE - RAEAHPEFL SIFRTFL LR
Bz e o e al P A 4 IR AR NG L PR ECE
FE e 20T xBNFERZAHFPENZIRT AA LI AH
FE ST Kk p R g d AT e 0 1980 & S 1 TN &

RFABRBEAF LT A BB ER ka«é’ﬁfxiljm;- L4 @
A EF T F i 53[37]e ;LJKF‘T TR LY RF LR &
Frle BNAHRPAEFT 1 m A FER T & TR
SR o FHFR A o T AN A X BT o BER

ROUGAEIRALITE 0 HALF R DT BT PH -

=

B DHAFFEM ke T AER  FURL FOE R
”ﬁﬁﬁﬂ?ﬂﬂﬁ&i%ﬁpﬁﬁﬁﬁéiﬂéﬁfﬁiéﬁ
AEFE BN 4R 1 9rn o 1R EL = L EE LA R
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MH N E A o E AT P I R BRI K
E‘T'—:’-‘llﬂl’fb:ﬁ@‘éqm«%&?& » OB E - IR T FOIF L KR

[60] -

% 2 4 1T A Qﬁﬂiﬁl‘" B G 2 A %
ABFATH 2 jFiE hHzZ EEAE

B S 1 XY AT 230 1054 & 51983 Er e Gt |it a1 E ‘r%i%%?l?_.‘—;
g1 ¥ 7 #7(UCL)
AL EFT P A 231069 £51982 EFicm L (M BRI E 1 LA E . F
1 £ 7 #r(Mechanical Industry Research LB I 4 ;,1_ A E
Laboratories, -MIRL) S
TFIEFALY oA 201974 01979 et 5 (R F iR BANTF 1 E L
-

& + 1 ¥ 57 7 “7(Electronics Research & Service
Organization, ERSO)

FH-kT T RBE AL L
R PERRL? TRk
BLeTe T LY

PARA AR ATE 2

P ¢ w23 1085 &

e %z LRIREA R

1987 # -k -4 p 3B dm s 7 i
FF R  F 1990 £ FAAG R A B G
kT ¢k 2 3 41 (Opto-Electronics & System
Laboratories, OES)

KT i aB G EAE

1990 # 1 AR #-T 3 974 2 2 BAT Y AT g B
THRB UM S AP B p RS AT R
>R M i e 7 or(Computer &
Communications Research Laboratories, CCL)

T3

1999 £ 1 FF a2t i 1 v Ep Y mi#%%
AW R p s S22 Faged

(Biomedical Engineering Center, BMEC) > 2 ;% X_&

EFEFR

LF AEUEFREMLE

2003 £ 1 R EEE T F 0T~ KT AT~ T AT B
g elanpg E,ngka,;:r HE e B R EER

(SoC Technology Center, STC) » 12 1284 & ¥ & ¥ 5
R EE g R

=F
—Eﬂll‘;'
b
[
e

?ﬁxﬁzlp&ﬁﬂ;ipf§ﬂ

DER =P ¥ 2SS IRy TN Sy,

o LB R AR
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gELRG > A Lo HAFFEN Y PN = PR IR
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ERBeE T E - ARPFEFAABERCL T F B3R i
€~%?‘Hﬁ‘i%\§%~u@ BEE 1 ET 2L
FER S GHSBALENRB S I FRGFE AR { d By
5%%%ﬂwﬁ%~éiﬁﬁ giﬂﬁ~&d%?\ﬁ*Wﬂ
EAKEY BAPMAT L R

4 3 1997-2003 # 1 i % #
*
1997 1998 1999 2000 2001 2002 2003
T 332 361 353 314 337 414 520
RS
38 =K 499 582 538 457 471 542 641
=S RN
g B 1,019 | "1,046 | 1;124 969 | 1,159 | 1,055 | 1,094
1

FHTPR T3 38 =X 27,811 | 27,099 | 27,827 | 28,431 | 30,427 | 25,812 | 25,846

L IE R i+ 548/ B59 | 537 | 640| 862| 821| 766

S 4o H-=x 957 998 | 1,485 | 1,229 | 1,148 956 1136

pﬁg %4c A B | 68,918 | 76,265 | 96,036 | 73,959 | 78,336 | 90,594 | 94,534

TR kiR ¢ 1 A7 R 4R 1997-2004

UM EIFRSELFTSEY AN 150 it B
54% i % K p RO RN A 3 7 3R S R [8] o A gk
PR R R R (PR R ) 282D
P RS2 M HETET Y o ¥ b e 46% f;‘;” kg
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MEPHIRAEE S N R G R A PR R F
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