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The Effect of Factors in the Concurrent Engineering On the
Efficiency of the Product Development Processes*

Dal-Ho Son**

Abstract

During the whole product design and development processes, the concurrent engineering relies on
strong and permanent interactions between the departmental functions. Concurrent or simultaneous
engineering in new product development is a new concept which needs to be redefined. This paper
deals with a concurrent engineering model which represents how concurrency, as an organizational
process, is related to a interfunctional project team. Four dimensions shaping the success of the
concurrent engineering are suggested with detailed measurement instruments. Moreover, an empirical
study on the effects of the four dimensions on the efficiency of the product development processes

is carried out in the field of electronic industries.
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X7 .308 .376 .374 .339 .463 451 L

X8 248 .263 .394 .301 .248 .423 .287 1.

X9 196 .387 .453 .374 .358 .384 .347 .528 1.

X10 .276 .463 .289 .261 .403 .261 .187 .365 .272 1.

X11 .204 .568 .593 .428 .364 .381 .537 .308 .464 .428 L

X12 -176 454 561 .329 .386 .326 .351 .272 .513 479 .614 1.

Y1 .305 .331 .542 .381 .295 .311 .475 .253 .511 .234 .474 463 L.

Y2 317 416 .531 .256 .213 .354 .324 .201 .474 .224 561 474 543 1.

Y3 306 .465 .586 .312 .243 312 .401 .318 .445 .191 .602 .354¢ .414 497 1.
PROC CALISEZX® d&stHdies & 7 A g A m¥el tE By W FASA
AE SASE ol g3td HIZMA A WHSE T 2 ¢4 (Acceptability) & 42 2l (Sequential)
FEHE ZAsIA Chi-Square A& ¥3td HAE $ A1,
T2y pAdME dH oy mdd 2] gA wad, @ A m3o GE od
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ol9} & £ ChisgeAHF zfolo] 2%
APEe ME SgFHolte Ao d7AH
e 2]

ol HIWHE 7122 3t Andersont
Gerbing[1]& 435 HEA #AE /HHE 5
el F£FA(Nested) 2l g 7122 & gt
A RFEY] £44 vwwds AAsAh
2 (1) Saturated model(Ms)-28& FA&=
RE 84EF9 L 243 (2) Uncon
strained model{Mu)-“Mt Zdo] o]o] 2W5)
2 7% 71eAle] e (Next most likely)”
A kg wx] oF=(Unconstrained) 24, £ Mt
Zdoi E e R4E9 & AER ¢
3 ZA3F (3) Theoretical model(Mt)-o] 22
g ZAE @ 7B Al e 2™
(4) Constrained model(Mc)-"Mt Edeoj o]o}
2e2 SR slsAel Yo (Next most
likely)"Alebg e 5d, F MtRdda 2
Mo 8459 e Adsiz 2FsA gL
(5)Null model(Mn)-B3& 24531 g &

259 & At Y(Zero)o 2 A7
g metA olsh 22 Ao g nigow sW 5
Me] BRHE 79 AF E£3A (Nested in
Sequence) & ol#l ¢ 7ol Yehd & U}

Mn { Mc < Mt { Mu { Ms

AA Y HLdE Mt, Mu @ Mc 28yt
ME Blustd g ol gustd i)
g4 Mn 2 MsE¥EL FAHCE 2
57 dEeltt. & Q7oME oo 7
3N Mz ot RYEL HE uw
At 71 A9 288 A9 Aol

e

F{E Flo g o rulo

[24d 1]. Theoretical Model(Mt). o] =g
2 [29 3] vepd drrdg ZAE @
2daA (28 4]9) JehArh

[29 2]. Unconstrained Model(Mu). ¢]
232 [wd 1]9dAl (a) Organization8 A%}
Communication Infrastructure 8.4 kel A
(b) Requirements 4%} Product Develop-
ment 899 BAAE F/2 Hrlago. Mt
BdoXe ojgt e AAEL aHHA Gk
o}, ol9} Ze #AAY Frt= Organizationf
29} Communication Infrastructure8.4E A]
2 49L& nmA], o}22 Requirements g
9} Product DevelopmentQ A% A& ¥

FaHe F gl AL ZEHI Ao

B
o

£Lom

[2d 3]. Constrained Model(Mc)., o] &
Fe 12719 SPEFES 2709 wrkAE W
FEZ BEH39. & MtEdoA Organiza-
tion8 249} Communication Infrastructuref 4
g "PEHHHA" 2dS Yehle g A
7N AR HA3Y o, RequirementsQ 4
9} Product Development 8 Ay “HpH 2320”7

FUE Uehie B g8 shie] v gus
2 75
6. A ¥4

SAS¢ PROC CALISH#HE o]43t9
MtEdE ZAF A3} Chisq(df:77)=61.48,
GFI=0.884,  AGFI=0.821,  NFI=0.901,
RMSR=0.049¢] A& Aoy o|g 7L
4345 31 8 o Mtrde 2 @%LOM 5
e HIOIE% HlaE Z wEAlvle e
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THE19—
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THEL1 a1
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SREIEIERE
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. Pt} v m Produc 1.0
i LAM? ‘ S canzy Quality [ Y2}
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——xal LA equirenen . aM9 PSI3 EPS3=0

8
PH]I 4 Todatd 1.0
Developneht hd m
v Sa.tisfact on
Develepment 9 ETA3

(02 4] d7zdof Cfst LSRELZE

B 4 9tk ]9k $7 Anderson® Gerbing
[119] N1YE o438t FellA Hggd Mcmd
I Mukdg Mt 239 dArgdoz &g}
o] =A% A3} Mcrd-L Chisq(df:85)=85.
658 o Muxde Chisq(df:75)=65.50
o & AUt

Mtrd s Mcrdg vadt A3 ChisqEA
ZFo zole 2417019 o (ARE AFo]=8),
o9} & AFolz FAHLE {FYIHAUT
(P=0.009). watx MtEdo] Mcrdrt 3
38t Acceptable) 2dYL & 5 ol Mt®
43 MuiRd$& vas Az ChisggAlZe
Aol 4.028 o0 (AfEe] Ao]=2), olst T
& Aoy FAARoZ Fosta RATHP=0.
12). @A MteRdo] Murd Rt Folzl
olgte]l TS AHFI mdYE < 5 Ao},
17]. AfHo=z Mtrdo] McEe Muktt
EAgH oz vt AP RAYS & 5+ 3
t (E 2DE o9 & vuAHAE 2%
on, (F PoHe MtEAA z+ dESy
9 FAFS Jdehiddh

(B 39 435 d9ud & =g
AEASS AEAEs FHFY =249 BF

(Organization) AL =8 2 FH@ A
(LAM 2), AENLEHA] 98 7 A A
(LAM 3)#% #o3 AZ3AE =
Ao Azea AU AFALI ddd
9] A} w338 L& (Communication  Infrastruc-
ture) o] P& BFFR e JAuBAH R &
AfF(LAM 4), AENEHE A8 H¥=
92 ZRE(LAM 5) 2 AFNEHE (g9
AGFF(LAM 6) 5 € #E8AER F9
g NFBAE AT de AoE2 Qs
Atk AEAL#HAFEF5 (Requirements)
' AENERE A8 EEIH(LAM 9)9} &
g5 AFAAE HAE A= AZEE YA
o mpAgoz AEFNEHAHL FA(Product
Development)e  AAH e AFAH=(LAM
) 2 AFAzad e MR /E9Adx
(LAM 12)¢} 93t Hd3AAE 7HAL vt
2 Azbsta i

(E 9 Z#E AHEA AFNIATES
z2%9 F73(GAM 13} #Fod AFAAE 7t
A & 3 242EFE /9T BAE 7}
A YA FE AeE gyt & AFNE
Azbe z2A9 R WS JAE MR,
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(B 39 A#E HAvnd AEFNEa3e
e AFAERge] FHSHGAM 12)9)
Fo]d AFAAE 71T B2 Y 925

= FoF BAE AL A dE Rew
a5 AFMEAFA g wEHEE
S M e AEAERE e FAE
(AEREBEARAE thd o] &9 &olF, A
FEag el Wot 9 AFANERE Jed &
A T T8 A AL YSE g
oh olgt e AMHE AEFNERE THYE
< AFNLAY A I USR] F1E Y4
Me AFAEHEe) FAS} 2 AFAL
ARl A 22EE FasA Agstn Q)
& grdnz £ 5 Yok

7] AeM e =H9 AL Ws 299 a4
2 Azety AArh okgy AEFN A

<iE 2) ZHH|molf CHst 2

2y Ay w43 A= e ) .4 3}
Mt (28 4] o Chisq(df:77)=61.48 - -
veEhd 23 GFI=0.884 AGFI=0.821

Mu [22§ 4] 2709 BAE 27}
(a)Organization @ 2 9}
Communication @ 4 }9] 7
(b)Requirements & 4}
Process 8 4 9}9] #4

(¥ 4]9A

{a)Organization 8.4 9}
Communication 8 A& 33
(b)Requirements & 2 9}

ProcessQ 4 &

9

NF1=0.901 RMSR=4(.049

Mte} Mul ¥]Z MuBth Mtr}

Chisq(df:75)=65.50  Chisq(df:2)=4.02 A3hg

p=0.12

Chisq(df:85)=85.65 Mtg} Mce] vl McHoh Mtr}

Chisq(df:8)=24.17 BRI
p=0.009




B 3% BAlFete] Al glBe) AE AL HEAA wlA= 103
(B 3 Mtzdd B wAdsE] 5HF
o 7} Wl 4 ML &3 2 t % xEstd SHF
LAM 1 0.201 1.459 0.454
LAM 2 0.243 1.774 0.532
LAM 3 0.311 2.352 0.698
LAM 4 -0.308 -2.240 -0.673
LAM 5 -0.374 ~2.541 -0.814
LAM 6 -0.309 -2.246 -0.679
LAM 7 0.188 1.336 0.421
LAM 38 0.224 1.583 0.514
LAM 9 0.376 2.547 0.816
LAM 10 0.163 1.287 0.382
LAM 11 0.379 2.798 0.825
LAM 12 0.306 2.176 0.641
GAM 1 0.238 1.924 0.589
GAM 2 0.085 0.886 0.212
GAM 3 0.146 1.387 0.385
GAM 4 0.048 0.629 0.131
GAM 5 0.249 2.105 0.614
GAM 6 0.113 0.989 0.287
GAM 7 0.128 1.101 0.312
GAM 8 0.072 0.661 0.176
GAM 9 0.172 1.492 0.418
GAM 10 0.106 0.964 0.251
GAM 11 0.079 0.694 0.187
GAM 12 0.214 1.754 0.513

& FR o
2 a4l gEA veEuz AT wEA
HAAes 3o @43 227 AFAL

FES NG
v g AL, o)sh e AM2 olFE tiAf g
AFMERA N E AFNLE A =HH

the A9Re oA ¥ Ak e e F
8% ax2 A7y 982 ouldcy 4%
& % 9

st
ot

= AENEAEY a&4] HE F8
& vAA geda Az7EE AUt
A A REFRTRQ A AHYH AR
o] APzl gARBAAR TS, AFN

ri

T 2 R oof
M oo -

UE

Age] gz 9 o8 gog, AFME @
A gl szl HE A o), o F2
FEES AA AN T8AAE EFEE
FTaAdel FadrhEa Qv & F U 2
dAow AFAE FEE AFAIAT @
%, AF] A FE B ASNTAA g



e

104 =

WERE B S EE

IEEE F7H7)7) AAAE ARBAET
2zt BAY 299 sfHe] HAs BaFe
NARGT B 4 gl

7- 7% ‘E—

4ol Ane Relsd nw AEALIA
FNAEL AEARNDY ©UE 2 ASY
P4 YN 239 B4 2a9 ase
RAHT ARXZ, ASALRRYY wEEE =
ANF) AHNE AFALRRY TARE
709 248 47483 du%. = ATAR
B FAASE ASAERHYY 52HE 9
ANE gARes 2he] B4 248 v)
S ZFasA Azstn gom, og 7e AA
2 A% e ABAVHAFANE By
AAY xdAnGE AY2 o4 B HAlY
PAE 2P 922 AR Yo o
% ol @A damssRTzE A QY
oA FaAE BFeT 19 FaMe Fa
WAH AU wed ASARS BAw
AFABAD B2, AT F G4 ° A2
WA U@ DEEE 277 Qe
JAmBIETEG BAA 459 Mo
43 a7Ht o

@71R TGS B dFoN Eawsz
R AZASARAL, AT A, AT
F30] dg BEEE WA 2Q(BAY &
Qe MY)SEA, 2R wis Ti
Agsste A ojoe Yotk mapy ojg
Ze BARE HA47) AAME 0T s
2 o2 g2oz ZYshecl sy, £ AT
ANE 27t hite) YRomw 2gad 24

279 vet 2 W}k ol e APl Utk

2 A7l BE2AAS HAde o A
o2 3 EEIIHY A, BRAYGY £, A
=2 AF R AERY IREXME AIY
TRl Uitk Wty 2 A7Ae s
€ olHY FAMES nEstd Faistoiol &
Zolth olg A ol FAHE T e
EEYES g 4 2 dydde £ 9 ¢
w3l £ dg Aoz By

2 d7e FAZTEY g =971z
A5t A35H A7 2EEE 2EEd 2
of A ol&F mdx @A Hold = o
g ®de ANEGE $4 /129 d7Edd
W# 453 AFE B3 E 249 7z
?iﬂ’—‘i&i FHAYL. olsh A s)ze

2do] SYHFES Fhske o5 WS
= 7&4 #AE AP Aze mdg
dgsted ® A7 vt 99t o
T B 5 otk gy oge sEe oey
2dd @ FAS R £HL Foa 2 =
O S35 FATRRLY TEE f5E A
o]}

AFY A B8 5k 97 /A A
G AE Aol Trade-Offo] Azttt & A
FE] ol AAAF L HA, A5 2 FY
7te} A3 BAE Hotstd Aaxg L FYdH
A FAHR AFIor g2 ¢ & Uk
FANETEL olAY AFAL] o wE ¥
HRE 9 Q452 24 F0)y EAFHoE I
st AFANEAZ L AF 2 2L
g FEolA 3N EHE dowe /Yol

2 47e AT HE4e A% NuHd
EHNL FF A7)M FHE FATH 2F
e 2o ARAQd F&% 2 $AFE Hgo
g AT FEAN 2o g A7t

rR i

it

2 o



UL HIR

EAFEe] Al gBe] AMEAML] EEA vAE GF 105

Bast Ao VPzATZEE €S o B
FAAT BesE doh Gy AEAG,
A 9 wujst BAY oY AYrWE =
724 olgHsluctE W2E FEZ &
& FE o ga SATE A8e 6
AE Hze 712 Axe g4 glole 7
wehe F2H EFd uydE 4 geAR
»& Aot}

% 2

d

4

[1] Anderson, J.C. and D.W. Gerbing,

“Structural Equation Modeling in
Practice: A Review and Recommended
Two-step  Approach,” Psychological
Bulletin, Vol. 103(1988), pp. 411-423.

(2] Bagozzi, R.P. and L.W. Phillips,
“Representing and Testing Organiza-
tional Theories: A Holistic Constructu-
ral,” Administrative Science Quar-
terly, Vol. 27(1982), pp. 459-489.

[3] Carter, D.E. and B.S. Baker, Concur-
rent Engineering: The Product De-
velopment Environment for the 1990s,
Addison-Wesley, 1992,

[4] Davenport, H.T. and J.E. Short, “The
New Industrial Engineering: Infor-
mation Technology and Business Pro-
cess Redesign,” Sloan Management
Review, Summer (1990), pp. 11-27,

[5] Durand, T., “Concurrent Engineering
and Interfunctional Project Groups,”

International Journal of Technology

Management, Vol. 10, No. 1(1995),
pp. 67-77.

[6] Edgett, S., D. Shipley, and G. Forbhes,
“Japanese and British Companies
Compared: Contributing Factors to
Success and Failure in NPD,” Journal
of Product Innovation management,
Vol. 9(1992), pp. 3-10.

[7] Etllie, J.E. and W. Stoll, Managing
the Design-Manufacturing Process,
McGraw-Hill, New York, 1990.

[8] Evans, S., “Implementation Framework

for Integrated Design Teams,” Journal

of Engineering Design, Vol. 1, No.

4(1990).
[9] Finkelman, D., “Mckensey’s Secrets of
Satisfying  Customers,”  Boardroom

Reports, July(1990), pp. 56-57.

[10] Gargert, P.]J., “Managers Must Shape
Mere Data Into Information,” Manage-
ment  Information Systems Week,
September (1980).

[11] Hamel, G. and C.K. Prahalad, “Stra-
tegic Intent,” Harvard Business Re-
view, May-June(1989).

[12] Hartley, J., Simultaneous Engineer-
ing, Department of Trade and Indus-
try, London, 1990.

[13] Hauser, J.R. and D. Clausing, “The
House of Quality,” Harvard Business
Review, May-June(1988), pp. 63-73.

[14] Hayduk, L.A., Structural Egquation
Modeling with LISREL, Johns
Hopkins Press, 1987

(15] Hays, R.H., S.C. Wheelwright and B.K.



106 sds

BEAEER SRR

Clark, Dynamic Engineering, Macmill-
ian Inc., 1988

[16] Hunt, V.D., Enterprise Integration S-
ourcebook, Academic Press, San
Diego, 1991.

[17] Joreskog, K.G. and D. Sorbom, LI-
SREL7: A Guide to the Program
and Application, 2nd Edition, SPSS
Inc, 1989.

[18] Krishnaswamy, G.M. and A.K. Elsh-
ennawy, “Intelligent Concurrent Engin-

and Industrial

25 No. 1-4(1993),

eering,” Computers
Engineering, Vol,
pp. 321-324.

[19] Krubasik, E.G.,
uct Development,
Review, November-December(1988), pp
3-7.

[20] Kuczmarski, T.D.,
Products: The Power of Innovation,
Englewood Cliffs,
tice-Hall, 1992.

[21] Maddux, G.A., P. Martin, and P.A.
Farrington, “Paving the Way for Con-

“Customize Your Prod-

“

Harvard Business

Managing New

New Jersey: Pren-

current Engineering,” Industrial En-
gineering, Vol. 26, No. 9(1994), pp.
50-52.

[22] Ohmae, K.,

More Better,” Harvard Business Re-

“Companying and Do

view,  January-February(1989),  pp.
70-77.

(23] Pawar, K.S. and J.C. Riedel, “Achiev-
ing Integration Through Managing

Concurrent Engineering,” Infernational

Journal of Production Research, Vol

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

34(1994), pp. 329-345,

Peters, T., “Creating The
Footed Organization,” Industry Week,
April(1989), pp. 35-39.

Sanders, L.,
Designs,” High Performance Design,
July(1989), pp. 65-72.

Sheridan, J.H. and J. Teresko, “Open
Systems,” Industry Week, April(1991),
pp. 25-26.
Shipley,

Fleet-

“Manufacturing-Based

T.A. and R.L. Armacost,
“Systematic Approach to New Product
Development,” Computers and Indus-
trial Engineering, Vol. 25, No. 14
(1993), pp. 333-336.

Siegal, B., “Organizing for a Success-
ful CE Process,” Industrial Engincer-
ing, Vol. 23, No. 12(1991), pp. 15-19.

Teresko, J., “What MIS Should Be
Telling You About CASE,” Industry
Week, April(1990), pp 82-85.

Todd, P.R., Reducing Time-to-Mar-
ket, Regis Mckenna Inc., 1991,
C.A. and V. Russell,

plementation Issues

Voss, “Im-
in  Simultaneous
Engineering,” International Jourmal of
Technology Management, Vol. 6, No.
3-4(1991), pp. 67-78.

Whitley, L., “New Roles for Manufac-
turing in Concurrent Engineering,” In-
dustrial Engineering, Vol. 23, No.
11(1991), pp. 51-53.
Whitney, D. E,

Design,” Harvard Business Review,

July-August (1988), pp. 83-91.

“Manufacturing by



B2 IR FAFE Al gQAEo] AFAL E&AC viAE A 107

[34] Zangwill, W.l., Lighting Strategies [35] Ziemke, M.C. and M.S. Spann,
for Innovation: How the World's Best “Warning: Don't be Half-Hearted in Your
Firms Create New Products, New York, Efforts to Employ Concurrent Engineering,”
Lexington Press, 1992 Industrial Engineering, Vol. 23, No. 2

(1991), pp. 45-49.

4z
4

Organization
A3 nj} £
Sen gy 2EOW age
Team Integration
L gAae AR AFHEAA A e 9% 1 2 3 4 5 6 7
F GFE olsty dsUN
Training and Education
1-2. At M e AFAEdde 2o WEsE o 1 2 3 4 5 6 7
g WS FAL AFsa Ay
Resource Support
13, FAtelM e AFAEAF dad 99 F A 1 2 3 4 5 6 7
52 AT AFU

Communication Infrastructure

Product Management

21 AFhds #EE We&e wotar] g Az 1 2 3 4 5 6 7
e BAste] dALBRRI} mAse] A
7

Product Data

22, AFMNED BHE JE= AP, HaY 32 1 2 3 4 5 6 7
AAe] o] &3 4 AFUI?

Feedback

23 AFNEHAH Y BEAREEL FAAA HeEHT 1 2 3 4 5 6 7
AU



108 £d 3

RESEFHREEE

Requirements

Requirements Consideration

31 BAL Aol AF gl g WLEL A 1 2
ENEAA AN 232 AFU?

Planning Methodology

32. FHAME AFMLAZY AANAY, MHAYY

R AgE AF Hotel FEP WLES EAMSEY 1 2
AEFU7?

Standardization

33 FAAE AF AA, A AA L g

#H"E oA 71x BFEEL FASE T #FA SA 1 2
A AFU7?

Product Development

Component Engineering

41 AFY HAA AFY HAs BHP A8 T | 2
Fd FEFE tig WEES o8 5 AU

Process Validation

4-2. A A AFLAFARA ogHE o8 Y 1 2
F AAAR A d& Frrstz AU

Tool Support

4-3. At X e AEN Lz #EE oy 71x e 1 2
M 2 =9le gis BAL AR Az Bzeiy

U7

Product Development Efficiency
A S
PIAA] =t
Product Development Time
51. AAtelM @A o] 43t Y ATNURH] A
FMNEAZE FEo olx HE JF¥FL Aty Yz 1 2
A Y72
Product Quality
52. ALl A ol§8% Y ABALAR A 1 2
Fo A F4d o= FE 9B WY Az
yz?
A8 s
¥e=t
Product Development Satisfaction
53. FAALIA Al o] &3a e AFTAEHAAH T | 2
AL ol A% w4

2ol

BEolg

6 7
6 7
6 7
6 7
6 7
6 7
e G
RS
6 7
6 7

rﬂ

il
o 2
RO



