1P

Journal of Systems Thinking and Management
Vol. 1, No.1, Mar. 2017, 44-70

ARE GEBFHAMASE > FRARE NP R
LA RNt ¥ &

Jz & p #F : Feb. 16, 2017
< p ¥ Mar. 19, 2017

FASErBERF R EF AL FAZEFRIAPERR LR R A AN
%

ATASHE AR AR REF L AR BB RIHTAL RF o Bk
E ™A 5 o AFT g 1 Cooper (1993) #74& 2. € 1 -3 2 A# > ¥ £ Lyneis & Ford
(2007) 4% 2w L FIREE S ERBBE PR BREHLE A2 A
P2 R R R 0T MR o X003 R R(013)5 B g E P IRk R AL
R I AT RELSP R F R £ 1A £ R

AP I AP LA S E A B R L ERPPT S R
FEFFAIT BT R he2) Bt ad BF EHE RPN F kv ARER
AR E R E AR 2 MAET S

Fr3RBE0P a3ASE P ASMEREI IR EHEL L8
s R 2 2EA A RHE BB EFR MO A2 E 2489 2 A F
CEL Ei@éﬂ'ﬁﬁ,}"%ﬁ@r?ﬁva; 4 zami&JMF foo A R RER RS X

TE B OT R G K T RR AL A5 BB L (group thinking) <5
SRR FTEDEARMOLARA S o AL F L EFERT o F L
RAEL S 2 RE LR PP AEfEA Y > 2 B @ S e AR B

BT 800 ikt o LT R E N A R P E ERE

PR FRAFL I F ERE TR > (T - E-Mail: linda_lee@nuk.edu.tw
2 LA ?J’;’;/"\sl/jv\”ﬁ LIPS

,’
[ 4

|



45 SR I 2 S

Ao

1. %3
LHEMEFAE S R VRS FT RS - B EEEFTESHE
MR HEE RN LR E RO R G P EIA SN B R UREASST
FOARES A GFERERE RO RE S AR ORFL S o

FRPRALESREDOZBREJITMAE DT RED L BELBT IR B
e e n) R *“%%?Wm,p@o%%lﬁ]% FAAIFERCE, B pHE
FEGEABRSA PR RIS WFET oI R AT IEEFESL AP
2 % K(PMI, 2004) - 2 P REAlA 50 IR A SR BRE RE D2 R0 €
1}\;‘.—,'1%’;&{13?}?"*’1“ PR kT A4 A partked W EBEEARIRE AR
FEFAFHNFTEF2 > TEREZYROPLE - RFEXEH S Aent o @iy
B2 RTUEEERERYPAARTS > bol B RINET MV B B S Sk B2
(Parametric) ~ = 2k iz & ;% (Three-Points Estimates) ~ 25 +* = & (Analogous) ~ k *& % & 4 47
(P R X FEE ¢ 2011) vigt @1 By B #ELA 0 ¥ AY g E 1 (rework)sh
Ao Fpt At vy Heq) e

éﬁl%imﬁﬁgﬁﬁﬁwﬁﬁﬁiwﬁ&ﬁ%%%ﬁ%ﬁ*ﬁwﬁh&4’
PEAAFTREENES T AP A FA O F-RERFERF  (FES AR
%%ﬂ@%ibﬁﬁ%~%$§?§ﬂwﬁmmmﬁ@ii’%gﬁ%§@% < e R
VIR ok d E-TRERG LR {7 T o B B AR iR o

Phan, Vogel & Nunamaker (1995)% 3% % @ ¥ 2 hR 45~ 5 5§ LR 4 » BLjFh 4
Sl At BIE AR e FAG ST RRREIRT A AR(E AL BB R
ZER) A4 ABAER(EE PR CFR AN BT AT RE SR RE
P2 PR 44 B3 nfeenp s b o @ &0 25 44 BB R AT AT M
Mk T38% - @mﬁrm,; BB BRIEZfREF NRF ORI o B AR
LAFEREY NFILIE L R J A~ BT~ k3t H4e'L (Design
Structure Matrix, DSM ) » g}*;fé%s* R A e =R et TN e - L Rl i
oy *K&ﬁ« F ok iﬁ‘ﬁé%ﬂ—‘\;{“ » $FA- L A ¢ @;gmg o Al P H 2 R ehg 3 g 4

B Hw ksenfE L o @ k sids fi # (System Dynamics, SD) ¥ 184 7 2 & SLefgf feit %

32 F""mrj%rﬁg o ML 5 3 pxenATi A (Sterman, 2000) o Fpt 0 £ E % ¥HAE
Fedds RS EH SD kR RS SRR Mg JPN A SR A R %
”(g#i-’;\"ZOOS)o
BERAIGD T ARARE 4 S @A AR 4 a 44 B3 I AR S kb e
SD ¥ riffd FF 2 Wmﬂ%wﬂw%iﬁﬁmam*ﬁ’ﬂkmﬁ$
FRFAAL I T LT EARI BT AF S o AT AT
EER2ERMOEFMMASFEF O BERAGT AP EHHEEMANEEER
%%ﬁéﬁpiﬁﬁoﬂ ARG S D)k S L R AT A &
EEF LHFEAI FOFERM G 2) BY p b LT i

‘ﬁ\

b

oA A
>A

EL T LU L

irﬂim\j*g\m;l

w
ey



Journal of Systems Thinking and Management 46

AR FlEw ARER > UA R EE R EREZ MEFE o RBFL PG T
1&&~¢¢——%q-
lLBE2PFASE S 2207 22 B
AR A eha B BAETE 0 B d B F oo 2ome %‘”‘ﬁ*”‘ R AR 27
AR AT MR E B ERANEL O BRMATARE
FEFL RS TRERFEEUE FRHEREL LmﬁﬁowTo4mﬁnv@ww’
WP L AFRNTEB LN 2 AR PR SEY BT & ik o £¥F 12 SD
e LR E oA SRR T SR 2 BRI F MM ko B R
FlS M GE - B- HREAR S TR AR - LRk

M7 5

2. éfﬂbéﬁﬁsﬁi‘gv}

21 hEFR

211 3P & %
Meredith & Mantel(1989):% 5 & % 2 — £7k 2 "UH N = =0 2. T 53> & Fjheig sefd »
FOH A OETEL ORITAIER - AR A AR 3T T o Wysocki Beck & Crane (1995) -
FAr % EhSiE- QP M niziio 2 forg el TR ¥4 - BT
P ik % B % % ¢ 2% ¢ (Project Management Institute, PMI) & % % ¢ 32 5ot 48k dp @ 42
T &(PMI> 2004): &% 5 HEFAPEFEE T R EETRANREREEY 4 -
P ERE K 2 B R ()RR I (temporary):F B & k30 F ﬂ9 gl R S B
BEAEFApP g2 P ad P EF BT —; s Qg SRS 5
(unique products, services, or results):® 12 & it g &2 c TN AL HE KN H
B iR N IRA 5 4 T U E G BRI 4 B ; (3)i& # = &L (progressive
elaboration): = %&—E\/ﬂ\ ERFEZ2RF DRI o blicd & b- F’“ﬁpnﬁ“ FEL 0 ARBIFE
B g A :l'lgLii— CHERFE IS E RS % A D B SLP(2009)
P TE R EF TR BRI R 2R AT #B&émiilﬁ BRI ER
TEER i—ki\‘ilﬁ
212 P B R F T
(RE X E Y ¢ (PMI, 2004)#;1 Bk TE’-_/T*EL LAEAE s Foa 3 B et
WEHEFREEB Y O NEI R A2 F R BEFEIZERY SFL S AR AR R
PRECEARERH  BRER R PRER LGS RFERE RS T 2 (1SO

oL o 1\?
4

4
e

‘“<L WO

10006:2003) 45 = gy%rg W gy - BAF BT S EHE P HE R R
ARG s BRIz o i 7R (2004) 705 B R BB A - G F X g -‘;izj}ffi
BB EAHREFO- AREEZ oA HE Y DI R S ERN AP S T T A
?E;‘% 2P sE A X AL BEF RP R FIGR(2004)50 5 B R E R AL AR
BT BB EFE S GA DL IE P %%ﬁ?i&n@“f% A RE R PR
HEMGA PG R B s iR S E R F LS £ (2005)0] T ¢ &



47 34 - 50

%?@a%%@%p? KA AV UHEE T (AR~ S h ~ BF ~ FF) > f1* § oxeng
LR N N R “Tmp Mt S e s e (2 p 4k o Kerzner (2006) 4p 1 - 4B
%T%ﬁzmﬁfimﬁkﬁ¢%BﬂQﬁﬁw‘W'QJ%AJ#ﬂ&%A@

%:*;\Aﬁ B )5 B GRS R BREZFERES § L
%%EQ%I%J\H%\Wﬁﬁgr B & eherd 30 et B i M
BV R pER ﬂ\fr‘i‘i’}ﬂ}T—izid\.E%mg (2 EF 0 2007) o & % F L {
FRF R EFERE A e e E g AT R P BABEBL F AR
HERFEE - Re g 221000 vk B Bﬂi‘mﬁ‘;um&}i‘ﬁ’iﬁi?fg?ﬁ@
BEARPFR MO ZH IR R 2009) -T2 AFT L EEFRELD
PR EE T (AU T PR BAFFIEEAR STt TR A s w Tt R
Ehge) #A AT BREF R E Y RE)  m R g B F L
BHEFNEZRLRF > EFEX & - FRiEAR -

213 L3 Fmynse

;wg%? §§@W2m®%%%?@ AR B ASARA ~ RARA S R TR
Bosfrdlieh 2 SkAeh o FFE T4 Al FEFR  FRIZ -EFFRFE . &
AEIE S EFEIE A FREIE R Jké;*glﬂ’uﬁi}%f‘&gl“’ BB RE G
AAsgFnde FEER IFTEFER FTEFHFFRP S - FITE F Y
FodpEeEn
S NN Tt - RN 2 UE-F et TN S

FRET BRG] PR BT 00 RS B RS B - PR
?EBIERERRERE N ER F'./}E“w-:‘/r'@ﬁfﬁgjfgﬁ‘wﬁ #JK@&%‘@
Bl

FAFIR ARG E A ARIFY A A RFER I EFRE S ETEE
R igle A4 FTREL: A FTRAL S BFMGES L FMEEX B R
Bl g A g2 BRG] FAFF -G ~fITHMOAFFEL R&E
TR EIZARG R EEE o LR R AT LRB G AT b RG]
B E e BRRARE I R e Y R g ER L9
B ENE%x -
i

n 44 18 = /:‘< Lo 1P el rn*g Iwﬁ IJ}:-T'&'J,‘iéE,—;- ,:'i E‘u@ﬁ?fﬁ:

2.14 gﬁ”“‘%f” *F] AR AR ITEARY 3 AF RS
Reichelt (1999) #-i$
Fh R4 R R TS A1 (rework ) w A ST P s A 4 fra (75 (feedback
effects on productivity and work quality ) f= 7 I F¢ £ BF e 28 ( phase-on-phase knock-on )
oo - RAFPIL AR Y L Rpe (scheduling) e & el 8 4B 1 ch2 & 4 B
{ﬁfim&@’*#K&%ﬁlmﬂﬁ§H5§?4W@ﬂ’fgﬁﬁyﬁﬁﬁﬁ,

S

# i 2. ¥]5F > Lyneis &



Journal of Systems Thinking and Management 48

et A4 L TP Bl XHEs FSEE 7

ﬂ_:J
v E ﬁ”’kﬁtmigﬁm.glt WEPpetEsem A4
4 ,rg-‘gﬁjz;: PRk wm i 4 A4 o

PG ZEY A4 S RAETEFRR
{kehd g4 5 0ed Vi Fsa

ETR

1£1

-RERPRALFELL D ﬁm’pﬁﬁﬁﬁﬂ’%gﬂxlmb—4%$,—ig
GRS SR S0 N et Al NURR H—ﬂ-{.ﬁ%‘ﬁ;‘viﬁx‘ CEHFT BT
MR TR P PERE i%ﬂ#,u.,‘ﬁrr Fl b - BREH D {21 TR KEFSD IR

RAAA B H I E 1 o KRR EEFE ARG ﬁ,&ﬂﬁ#ﬁ%*ﬁo
Cooper( 1993 )&t chE 1 H3lde B L #Tm o B 4 £ PB4 F] 5 2 14 4 4 (productivity) .

1 iv4s g2 (error fraction)fe & 1 % 3 (rework discovery) - 4 & 4 & ji % g
B R 1T FEL AT 1AL HF2 v 21 FRFAL T ﬁfﬁ%‘i‘—il ]
PN G B e e 1 P EE A A F AR AT B TR T BIIAR
ﬁ@%moﬂ&’%ﬁiﬁtﬁﬁ—ﬁ%@%ﬁ%ﬁmoﬁﬁﬂ?u%milw”m$
MAFEL 22 EBRF2 - - £ FF > L5 clAst - Fr 2 AL %
CAPELZPEL LN -
Effort Applied
Productivity Error Fraction
Progess
Original
Work to Do ™| Work Done
A
Rework to Do Renork U”:jztz’:(md
D\sooggry

Bl 1: &1 #-3] The rework cycle
TR kR - Cooper (1993)

2.2 w AT Bend A4 {1 (FR

BRI RIFEZAA 1 FRFHFEXDNETFFEE Aol X4 F RO o F
LEEAMERPFEREY L SR~ 3
iR

o FIp > — AL ki ¥ A g-&r},\—%l—i%“‘ﬁ .\
BAFFGF|EIFY PR G R Gldoe »rr'mvt «fr(known-unknown)zu A FACEI R AT
(unknown-unknown) k. *& o iz R AR i @ R RBAF IS o SR G TS
AR R A { ShE I B E A A o LT N AL D) ‘}"%{%ﬁ’ﬁ 1 &5
B m i IF)E)?“Q g SRR 3 TR R R
3*4tf£aiﬂ%’ﬁb‘ %44)34 » e e
PRI FEF{fcL 24 « F AR/GEFEH R
hfnk 0 R STl A4 T E IR R B

&
Ll
IS
=N
g
5
‘\.\.—3"
A
=3
4
7
S
(%
.
‘>‘
o
iy



49 34 - 50

33 FIAELE N LHASEED S
BERPFEE-FLBD RANEREI P
VERAEMEAER U R E SR

N
W
:‘vﬂ'_ |I\\

22 A SE

PR EEFHITASNTE ARG A BAARE: 22
Bo A A HBEELFLEAS Booz,AIIen & Hamilton (1982) » = & 12
FHT FATHAL R 2 fEUT D fﬂ#‘rﬁ A (D) 2iERTAS Rl AT R P
m%ﬁmm(ai%mﬂﬁié‘ _@;ngﬁwa-mg»mpﬁsﬁﬁwgw'

EEMBRIRG A ARN2ZITAE R (4)114)3 A Eanrt LN { AT IR A SR
e i miﬁ‘llﬂlﬁ,yﬁw;%?ﬁrr%;@)é_r%ﬁ_%?&;fi: H-IR rr'%')"TT—r‘ 2
BRI (6)"“ (R SRR S %H\#?w&_“ MR 4P BB 20 RT TR

‘-\M-
o
-
\ﬁ_

4o
e
ot
An
wn
QD
S
©
w
o
=}
’,:
(o)
\‘
e
‘?"
)
‘1,
o
TE
®
P
S
i
[ T
7
3
¥
74-
3
YW
LRI
«

HZE ~FREEEDASE S QH s A5 Svic 5ih!
TR RBIFTEE o AT UARA B Bk R E A
#)a BELEk o A ¥ ks g ey x% % 'f | etE 1 > T ):3,
® "$ TN RFE AR R 0 2 R SR P HR R
Mg BT R R EAIRTA & B A IR o
FTASBEFEAAE P AER L § 5% Cooper (2002)12 &t {5 s BT + (Stage-gate)
GG A HATA R F ARG HAEAE L D (DASER R HF REPHTE
FE o RNASHEE (D PmR A LARR S BPAFL 2 B RAORE TR
BEDHFELE S PT THETRE KRR AR (3)%“95 BN L 2
FRASOEME RED HF Y BN ESME - T *
FREEFREFEE IAASTE BB AFMEK ~
AP HERE PR U RSO LIREE K0d 2 AR - A ST
=]

=3
mﬁmvfw%ﬂm

*; g
m‘y ) ﬁ: = .
A
=
S
o

‘,4{1- mi

% 3
¥
o

28
(v0|ce of customer)

mﬁ%@mafﬁr’L*p@%mﬁiﬁ L (5)& &Jérasw%@aé% !
MR AR LT L R ARRG T LR MR R A

A&t A F 7 e REERERITE A BT T - IR GRS (6)-1 R A LD
SR FERERFEDB I EAR AR 3 F FEFH LR TAESITFR 2402
AEXFEAA >N DB EHRE NEBFFEI AL TR (NEAL T TR ATA
FRFSEALT L A AR BRI H R FH R A AR
AR BT 20 E AL EWS SRL DT R fﬁ“’ PEEPATA BB AR
11 Cooper e Bk 5 A H - Bt M g 5 1] & AT (2002) %] F § 0 (2002)
Lehmann &Winer (2002)~ s sk # (2003)~Crawford & Benedetto (2006) % 3=z (2007) % -
RELPEF AFIMUSAASRFOARAF T BT R7E S REME FE -
AET AR AT REERERE 2 AETREEE T o

-



Journal of Systems Thinking and Management 50

P S R E f’m}ﬁ%; o g B A BEANE S G FuLH 4w LT A4
A s AR RIS, S A AL TR % 2 % Bcid 7§ Y ticst (Forrester,1961) o 7]
gAY fz‘@‘ﬂ < BB FRAAAM Y o AR g i e e A 0 o

SDKquWm“*”*QﬁiﬁH@Wmfaﬁifﬁ@ﬂﬁﬂ Jen,% 5ui7 5 o
RN Yz B %k EL (reinforcing feedback) ~ 3 & 3k B (balancing
feedback) % p= ¥ 2t & (time delay) & ) 2 45 4F fe < 5 (Senge, 1990)- Forrester (1969)
s She AT EFAF ARk KL o a‘% B TR P 2R r s i T id s
ARG TN g (D)IFF R % ®iph 5 @)w i %)l B)FR
w5 (6)F L Ap Rt () ek s (8)F &K - @ Sterman(2000)  i&- #H# 5 7 = B
F 9 B (A0)¥r ek 5 (L) 4 o 2 2 5 i o

Forrester (1961,1994) & £ % 3% 1 SD#& <6 1 # B¢ » 42 Sterman (2000)~ # 122 #
h X HF WSS BEEHDE AT HR - WP FH & E 2 (2003) { i&- At
A2 EMme o N3 REF L iR o HI PR (2007) RIE- 5 b il i
S ARA S R IRy e ] GO RAEPER L A T = BB AR A T 3R o S R AR AL

FROER  FHEF TR RER o g4z > Sterman (2000)+ 45 d1§ pmen iR &

EmEEE ArERERZF s RER{eF Y o Ra o SR E T A BT R
¥R - e P 3% 4R(2013) 5 i&—i ¥ ?} MST/ISDengs < B » i~ ki
ﬁ:ﬁi o %uj)’ff" - LA ﬁ\—rF-"ﬁ”_ L 0 P L SUME R R R 3 1

o oide Bk F 453t 1950# % > d Forrester#rdg 4t > B FAw ARk Svendd > B
B

EER BRSO T I R i ]F"L/L‘j\ °
igﬁ%%”?% ﬁﬁf* ’%iﬂ@?¢ﬁg ﬁ%ﬁ? %A 2
f’]‘ ’ l’f"—‘— § & m—%‘ 4 T l{‘L"‘ l‘b aFl Jv F #Ej g m'? PR F' % ’ |;|J ‘ J% 7%_ F Tg,‘

(Abdel- Hamld,1989, Cooper, 1993; Ford & Lyneis, 2007; Rodrigues & Wllllams,1997 B
4 > 2006; 1&5% ~E AR 02007 5 37 E %0 2005; R A 0 2004) 5 A SR (Ford &
Sterman, 1998 ; 3 z=;2 > 2012); A ¥ & * (¥kiF B > 2002 ; +R44 ¢ > 2001; +* & & - 2001 ;
* ?‘:? 2004 ; 32524 > 2007; &AW ~§ £ #2008 ; ¥4k 0 2011 5 45 =48 > 2011) ;
& ¥~ +7(Senge,1990 ; Weil, 2007 ; %% % » 2014) ; 383 3 B (Mm% ¥ > 2003 5 5 =3¢ >
2001) 4 2 EE B IR(EAF 2000)::& o d 1 w;u B AR T eSDe * g 2
RiZ > ABERFE AR AHFY DX ALEEFRGERL > 12 A4 E 4 hgd -
z %’ Feeree o LPFEE P HR(task)z B efp 3 B8 E > ST EY LA
AR ﬁ*%ﬂ g o
! %-?ff-:w Hiparg(33 20 Hpent K foes b d
22 8 4% %?l‘i’msﬁ’* 3 SDA & it bh’fl_ lLﬁ—%am* 2 0 G ilEdy it
e * TR TR KRR AR RBHER AR A
P it R EILATE & % BoRindRen S B LR E R PG AR B e
5Bk AT ESTISD? Zihag & AR A7 T 1]3:-’gt 0



51 F R4k @K

10 A BEAIS 2 BB R

H 4 B i i e
(Gantt Charts) (PERT/CPM) (SD)
i L amint Y, Y,
i g H \Y, \Y,
¥ PR R T \Y,
1 TR M \Y, \Y,
LA RS T A Y;
Fitd s i 7 \Y,

3. iR

1 BRIFPERFR2 18T /AR

*EEF Cooper (1993) #& Mz £ 1 03 5 A# > ¥ %+ Lyneis & Ford (2007) #
2w AR 413k (controlling feedback loops) = #f » 1335 5 = & F kiw > 24 %
CRAA4 545 PRA £6 YN AR - 5033 HQVIE B g 1 1
i ﬁfuﬁ‘ RAEAHFRAe™ ) A1 B R BB £ 1G] f B FH B -
HF- . PRI FE Rk HARGELF i -
KB AP IRE Y IR ﬁ*ﬂ%mﬁ*ﬁ*gmwmegg&)
K=, KT R Y ENREL S (1% group thinking § %) -
HAFr., FNTELREL S it(ﬂf | # group thinking € &) °
KT, FREL S FHEUIFIEM GR > wR A LT § ERSRG SER
WS TIEEN S bldes A~ JUB AT BAFEFIELR 2kt TR A s g
PREEEE o (JIF AR EL 27K R ) -
A E R iR e

‘H‘«

B2FH KR FHEEBRERE

AT ST BESPITA W%;é/\%%m)ﬁg 4k TR T B enpE AP E_2010 & % =
32013 F%e %%k 112B FHOLBUERL LB DL X1
151@¢ﬁ@ﬁﬁﬁ%mé4 Lk bﬂwﬁﬂﬁé%m@&égﬁm’%PB
(Project Execute Start) ~S (start)~A (available)~CRD (Customer Restrict Delivery)~V (valid) ~
RFS (Ready for Supply) % & 2 pFRF 12 2 9 %38 4 cpe | o

3.3 T % B&

IR RSB R AR ROTIR A AN AL R AR S TG SRR
woo Flt g - o AR
ILERFERY S Hi



Journal of Systems Thinking and Management 52

21 FEFLE AP LFS X > EA P FIpEL 8B Bk ¥ L 40 B B

S
3% &7 4 1 %4 24 (work breakdown structure, WBS) £ 71 » I ¥ #-F - i EH
LR A BLiTmp > TIEXFBL TP m%l%]—’: e FIEER AR E o
AFA P A B nd ek 2 AT IFH =5 1 v p (work package) it #ico 5§ i B TR o
#1211 iF(task) & o H H > o Ay 1 TR TEEZxRApP o

SAFEHRLBRAMAL Twp FApIT B RNF]F > RS ATASH E B SN -

4. BE2PF B

o RA-BFLAHAHIE ’*’r%ﬁiﬁ'déﬁ‘f‘i’* 20073*’?“
i’%%ﬁﬁiﬁ‘]?f’*i@?jﬁ;% » ¥ LA NP o p 2002 F B 4o JN :; 23 e
Bodt s~ BIEET - EdV N (turkey) ¥£73 5 A A 5B EE e gﬁ_lk‘g 52 B d
SEASL I T DAY E 3 20138 KK 181500 4 > &Y%
51

A2 BR2PHASFE L ZBEFIEMGW

BERSFLATAESE B ROAEEY 2 5 &7 AP R3E] (advanced product quality

planning, APQP)» 1 & * kFE x| LR A E B L2 AKATF b F > E S H A&
?"ﬁ'ﬁgﬁﬁgr_ﬁ BT #.%a, WG fo B rrad g\.;fﬁ'.{ » 1 LR A& pé},,_@,%?frg Fehp
0 FRH PRRTA %/\ % % ;i 42 BCaM (business creation and management) » ;i 4% B4
T

Technolegy & 1P Roadmapping

Project Portfolio & Pipeline Management
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Implementation Validation

B3:%x2>t% 7 aHE
7R 7\//)’?1 N =& & i
22 AELREFRRLA LR
2 420 ité_ﬂz(%iw) 1EAMN(RL )
E &4 7 B 4o (project (1) @Az 4 »474R 2 * %
execute start) 2 £z %2 %
@) FHEKF R
(4) BxpmEIF

1 Team experience cum § 5 ' team experience cumulation | » ¥ jg 883 (T3 8-& & @ 1



Journal of Systems Thinking and Management 54

(5) B Z v Pn ks
(6) »~ #* %
‘& B FE (specify) (1) $Pr st dEnd * %
Q) FH3 L ATHE TR B A 4T
(3) B & i
R SR 2 # (1) ZBEHREL + 4%
(safe launch) (2) #4 % scpsierse
&4 17
& 38 & # (available) (1) 152452 -
(2) ‘]’ )g r';? f‘ .L%
(3) k&R
(4) 7 * 2 £ el LR S
(6) # A s n-
& 7% % 7% (validated) Q) viEAFHRz S 7 &
() # SR
F i (1) A &EPErfrzs )
(ready for supply) 2 virF kL
) ZAREIHE A F A 4T
(4) P30k AT
P SRR & (1) 22%F#
(safe launch) (2 FErZR
e f$ 2. 5%(VQDS5) | £ A& #icdp A e 3 %

EEERE L HE SRR
R E AL TR sk ff"?ﬁ% AL
°i)’£}\ﬁ*2i—iv‘h}’;%\"?u%,)\g%_?
AERF gkt 22 B LR PR L H

(w,l(r'ﬁ IT..

e N BodE P v

s



55 th R gk

dok
4

task assigned by_|_
Expert meeting

engineering icati
meeting (+) communication
. . difficulties
misunderstanding _|_
overtime _|—* : *) "
fatigue
*ciior create more
work (+) team
A /\;': —|;/— experience cum
check items (.y MeWerror -
—} occur experience
growth (+)
error rate
to be rework expert_from
_|_ A +forelgn
rework cycle A _|_ -+
*+) Y _|_ expected
work to be delay
done
+ . madify rate
to be
wark done modified
+
been
modified —

WA TP R ¥R bﬂ? mi%:
Rp 2 WL % EF ¢ ~ g

RIELTEBE P L ww’zﬁﬁﬁzsﬁ@@&%g@ﬁ VR iR & oo
31 L E a2 F o R

# 3 T RS %

LHZ %54 1. % &t

2.4 Lk A H ERRP %

RIEE L E. T

VR TR E R

Tk %xair

ER R L I

Lxi%

-
b
jlag
beics
=
W
»
=
W
=
gy
=g
B

Y
# v TR *f?_
# B2 i

= B

g i 1.5 15 BARME 3435

FE A 2.% 7ot

BEE s X JWAEE ~ TRy EE R
EBEFERG Y VR EE R G 1E

Pl R A
GER A
1L+4+RY HRER22P %08

i

O’WPW!\’!—‘S"'P.W!\’!—‘.“@.U‘

5

[




Journal of Systems Thinking and Management 56

2.3 AT H
3. = %:}";_fp] o
LEFRE LEARP ST
2.9 % SR 2.2 AEBEEAE T RAT R
3. % % & i 32 AME L
LA FiRndl Lambd SR g b 3 ATE* a7 R 1
2.5 & B} st 2.55% A~ Tttt
3B RMFER 3B FHEYP S ARTFVRFCERSAND
4L 5FHER 4. p s b ok .
AR Y 1 E£aTRF1IEE =
2.FNE T 2. FERLPMF
3. 4 AR 2 3. FEHIE -~ T EH
EL R R L 4. %k
1R %823 1.?%&%%@#@
2.k M 2. B e
3. MR AT 3. ¥R GF L P FAEE R IR GELE A
4. TE &R A T 4. R %3 ¢ #*(change-FMEA meeting » 2 ™ f§ £
5.k & ¥RA] c-FMEA meeting)
6. b %K 5. & 7§ & (expert meeting)
6. EXCIHEHE TARL G
O Y iR ko RN
2.5 ¢ A H
3.4 S EH
4L 952
5.8 %%

HFZ KERT AR R EIRER S K
P BRI s 802014 R E g&iﬂﬁﬁﬁwoﬁﬁ4ﬁﬁjfw;m#%$ﬂ,

3%-f% (misunderstanding) E Fl5#F 3 %2 2 (L7 F ”ere %ﬁd iL Z  Blde
B R B RoE ¥ A5 2 gk (common understanding) gk b G R R e B AR 4 F;"—%

3 { % e i¥ 7k (error create more work )~ 2 & 1 %k (rework cycle) RF A IR /)57 palig
,%ﬁ%&J(WWMmeWMM)ﬁﬁ%ﬂuﬂﬂ@%w%wujﬁmeemmmwcwﬂ
A EAME W ERBELSPAEEAFIREH A M VROEFEFL B RS R AR
& q(expert from foreign) » j& > % & & 37445 3%(new error occur) % & & 38 P (check items) >
B pp b FRehl (T2 B kAR anae B > F) 5% o & Tk (experience growth) % 4

HAl OB st TREL > T AED 44 TR A E > ol fmin® FHOR(right skill) @7 oE i
4 & RB R RAER A S (in-depth product training) 4 R 4 & & = B el
o - HREOCRE RO AR SHFERY FEVNEEL % LG ITREE
% (c-FMEA meeting) ¥ v 2 3436 7 it en4 e i T E TR > 4ot 7R S 3 % B 9P %

B AP °F'E‘FTI?5%’25’E'7'7% FSTT € R AT A 4 3 "H‘ﬁﬁﬁ? i é.iié.’ﬁ’%"'
RBEAZREFLEF AL SIS G r”- o @R FM

CETES S R
340 I E12 RER[RAS %

# RER PR %2 R

1. %% FihtE 1. & %2+ (discuss with foreign experts) LEERFAGE AR TR
EREREE S ok AL R G B R RO R g S




57 EE RIS

3. R - A E e R ERABALT R EPER A kRS
BT R BREIR 0 BT R AR
2. ¥ 4.4% &£ (nogold planting) : ¥ & * I2 {8 Kk i i B S d R
3. F k4T (resource leverage) : pFAZ S L FRAZ N R E o BIE TR
SR P RE TR DRI ERR A E A - Jgrm"ﬁ ¢h
AAZEMEHIEA LIRS FATD ARAEABGBERAY R A
AL S FET R R LRI RN T AR TS SR BFEY &
IR =
4. % L #+41% A ¢ (change control board, CCB) : & % 5@ f§ i %
FERORL w0 RLBI BRIV LAEF PR ST R
i °
1w &F kg 1. 2 & SUF 4R % (audit)
2. FEEFIHA] o 2. 2 & & ¥ ¥ (production control)
1L 44 TR 1. k%S R 03 sk % 3 (right skill)
2. Ex@ e 2. I {43t (post mortem, lessons learned) @ $#B~2_ % & k8% % ¥
3. %;‘%Lﬁ”f‘}\éﬁ e
3. iEFF A FEsd S (in-depth product training)

4. g R F PR A FArEsd S (training)

#(common understanding) : *tF & 7o B RMFEE FEA = 2
et A iE S H
2. ﬁ;\*ﬂ % (business case) : £ F i F LN BTN
PR pARE A 1%’&2’?47\ %i&i&rrﬂ‘ﬁ’
PlACER ~ S H A~ R E o R 2P R AR L
2OEW o BELRL PN FAEEEEAGALL -
3. &3 i gifollow up)

-
e __i;‘
ey

-ESN
t«tlﬁv

1 k& 1. & 7§ sk (expert meeting) » {72 & d - FFR L Tl 2Rt

2. TEAYG AT ﬁl*uzg;; FTPEE
2. ‘ﬁ’ﬁxpg@(c FMEA meeting) : 2 % = % & 8 F sk to B LT
FHL'%EHEHE AR J«:f‘
HAe 2T AU RE & —'rﬁﬁifi—"‘v B TF M AR TR FB FETE G o

AT A 2 RTenit PR



Journal of Systems Thinking and Management 58

communication
difficulties ~#——— COINON

understanding

+

richt skill misunderstanding

=)

lessons

team a— learned

overtime +fati e

*luror create more "new" experience .
experience
work (+) gr owth ( ) + pcum —!r_
H/+ Teun A
— " Capabili denh
gk fems () T — et
SN\ +
cFMEA error rate reduce error
meeting rate (--)
to be rework expert from
+ A . foreign
rework cycle h _|_
+
*) y _l_ expected
work to be delay
done
* . modify rate
to be
work done h
+ . modified +
been
modified —

BIS:Bxadderfdidl 2% 5%M GHE

7‘5,%7\ ~ = ’]ﬁ% EerUfiE E TG o TR EAREES N kiEz AR

BB 4T ek kR B MR ITREL > v r RS RIS PRTRE & M a7
£ 7& | (new experience growth) : & 7z ¢t & % R(expert from foreign) > (+):i&FF 282" 5
(in-depth training) = (+) B} 5% m‘q' # (team experience cum) - (+)® [ &t 4 (team
capability) = (-)#74% %(new error occur) = (+)1& & 7 P (check items) 2> (+) F a1 iF
(work to be done) = (+) & £ 1 (to be rework) > (+) ¥ 3g #p £ & (expected delay) = (+)
‘b @ & Lexpert from foreign) » 3 5e TR B = 5 B SR > 1 & anc R LA H BG4
REBL P ZR R RFHE RREEN A SOBVRFERGEHREY W E R
PrrafFios o R & B4 BEA R BT G e Mg g 4 2 MRS o
Fla fRiA2 Fede r 0 MILT R e IR (reduce error rate)e735 = ¢ 7 expert from
foreign—> (+) in-depth training—> (+) team experience cum-> (+) team capacity—> (-) error
rate> (+) to be rework-> (+) expected delay-> (+) expert from foreign » s+ 5 - B &3k
B oo

5 AR A > B BRGIE R R R L 2 1S5
BFf = R e 7 WAL 4 (group thinking) 3=4 > Bhig 74K > R 2 v k> 7 4 1) tu'“r*ﬁ
TR N5 TA Ry sy ARk PR LR R AR LA 13
BEHER{ L ErAER T ARAR -SHERBEOPITFLIEIRRE X
B?fﬁﬁféﬁ—’ EREIAFZEHREIFEN I FREBRZ 20 BEF LG FRELRTY
PIBR A A a1 P pe T A R A A R B S B 4 S R Reh

3‘/
=
\4
X



58 F R4k @k

UREREE DS AR R T ERER T P TR RS
25l F1> k2 AREE L

L Y & & "5 e Sl | Aokfz | e
ARiARE) | (RFARE) | (REdE)

LEBKRFIEHEY /5 % /5 N1 11 \%
(lessons learned)

¥ HER % /1 % /5 N1 7 \%
(right skill)
3. B Ffe e 4 % /1 % /5 N 7 \%
(team capability)
483 T 53 /5 /1 N1 11 \%
(common
understanding)
S5.h "3 € & %/5 /1 ®/5 11 \%
(FMEA meeting)
6. & & E R /5 %15 ®/5 15 \Y Vv
(in-depth training)

AEG RR R B RS T RIS S - AR A AR
- RLRIGE ~ R R TREE (Sterman, 2000) T iESE o R F R TR S R R

3 4 HECTE 2 B

d itz Az vl ;5%?:«“ £ s A OMERE > Y THRSRD]
o s MeESE HFS - 1‘5’3%‘;&\1‘%%#&;@5'@@*#% R RN S
) P i 4 vr.iwéﬁvﬂkfg%él% B L ETRE o A L ABRA & A4 LA RA 1 E - 3R
AEEN BRSO R R ERE I ':%Kﬁéév%:&ﬂ%ﬁwﬁﬂxﬁ*mﬂ; ,
MBS P

FoA S BRRSTERRRT AR REINA RO T o BR AT ED
PR 4o® 7 7 o F % 21 iv(work to be done) | iErg b ol e A 0%
(finished work) | i i3 4c > e F] 5 & %3 MA 1 (FFEn gE LI AL >R (e

% & 1 i¥(finished work) ;, #& T iF= zt iT(work to be done) | % > Tt 7 B R U AE
1iFE L > AR R E LA IGRARE cd BT R AE L BEOPLEER
LA hr a0 TR G B R A T A -



Journal of Systems Thinking and Management 60

error rate
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The Probe of New Product Introduction Projects
by System Dynamics

- an example of N Company

Ting-Lin Lee ! Wei-Jui Cheng 2
Abstract

Failing to achieve project schedule and scope change is occurred when business
implement NP1 (New Product Introduction) projects. Because of many uncertain events may
be happened in each phase of the projects. In order to resolve uncertainties, the project
manager needs to consider every situation and to find possible solutions.

Based on the "rework model” proposed by Cooper (1993) and the concept of
"controlling feedback loops for achieving a target schedule deadline” from Lyneis & Ford

(2007 ) , this study took an actual situation of N company to build a causal relationship
model between project staffs’  productivity and project scope factor change. According to
the systematic problem solving steps proposed by Lee (2013) - this study analyzes the rework
problems of the case company, and then carried on the dynamic simulation.

There are two objects of this study: firstly, apply system thinking to explore the
important influencing factors when new product into the project, and to clarify the causal
relationship between the various factors. Secondly, apply the system dynamics to construct
the causal loop diagram of the project management process so as to analyze the key factors
that affect the project management process.

The key problems related to the NPI project in N company included capability of project
members was not at right level and communication difficulty between project team and
experts from foreign. According to the results of this study, it is found that the key
fundamental solution lies in the human resources management. By training to accumulate
team ability, it can further enhance their competencies and reduce the impact of the problem
on the project simultaneously.

The biggest contribution of this research is to understand the structure of the problem
via the group thinking and brainstorming to find a variety of solutions to the problems of
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those projects. Under the various constraints of the enterprise, the applying of decision matrix
method can help to focused on important problem solving and carry out policy simulation
based on the use of modeling steps. By doing so, we not only best use the concept of the
80/20 rule, but also can accelerate the decision-making and cost savings, more in line with
business efficiency.

Keywords: New Product Introduction, System Dynamics, Project Management



