9 3 125-150

( 89 12 26 90 3 28
0 4 11 )
62
(Clark, 1989)
( ) (Tatikonda & Rosenthal,2000a;

McDonough & Barczak, 1992)

( )
( Tatikonda & Rosenthal, 2000a; Swink, 2000; Griffin, 1997; Barnett & Clark,

1997; LaBahn, Ali & Krapfel, 1996; Meyer & Utterback, 1995)
1 ( )
2
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(exogenous) ( Tatikonda& Rosenthal,
2000a; Meyer & Utterback, 1995) ( Swink, 2000;
Griffin, 1997) (3)
( ) ( Griffin,1997; Barnett

& Clark,1997; LaBahn et al.,1996; Meyer & Utterback, 1995)
( )
(Pisano & Wheelwright, 1995;
Hayes & Wheelwright, 1984)
(Jassawlla & Sashittal, 2000; Riedel & Pawar, 1997; Clark &

Wheelwright, 1993) (early manufacturing
involvement, EMI) (manufacturing process newness)
()
Griffin (1997)
(product newness )
Tatikonda & Resenthal (2000a)
(technology novelty) (project complexity)

(Tatikonda & Resenthal, 20004)
(Meyer & Utterback, 1995)
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(Tatikonda & Rosenthal, 2000a; Song & Montoya-Weliss,
1998; Moenaert & Souder, 1990)

()
Walleigh (1989) (EMI)
Monsen (1990) EMI
(one-pass
design) EMI
(Nihtila,
1999) Cooper (19984) ( )
@
( )
( ) (b)
( )
EMI
()
(Hickson, Hinning, Lee, Schneck & Pennings,
1971)
(coping with uncertainty) (
)

Ayers, Dahlstrom & Skinner (1997)

(exclusive)



128 91 3

( 74
1
« )
(Barnett & Clark, 1996; Meyer & Utterback, 1995)
( Tatikonda & Rosenthal, 2000a; Meyer &
Utterback, 1995) ( Swink, 2000; Griffin,
1997)

Barnett & Clark (1996)
(process industries

(Barnett & Clark, 1996; Skinner,
1992) ( ) ( )

(Skinner, 1992)
(Bacon, Beckman,
Mowery & Wilson, 1994)
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(Carter & Baker, 1992)
( Griffin, 1997; Barnett & Clark, 1996; Meyer & Utterback,

1995)
( 88 Ottum & Moore,
1997)
( Tatikonda& Rosenthal, 2000a) Cooper (1998b)
( )
( ) Kahn
(1996) ( )
( ) Cooper (1998b) Kahn (1996)

(Robinson, 1988; Robinson & Fornell,
1985; Phillips, Chang & Buzzell, 1983; Gale & Branch, 1982)
(Vickery, Droge,
Yeomans & Markland, 1995; Carter & Baker, 1992; Wheelwright & Clark,
1992) (Smith & Reinerten, 1998;
Millson, Raj & Willemon, 1992)

()

Gerwin (1993)

(ramp-up)

(Khurana & Rosenthal, 1997)
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3.
( )
4.
( )
( )
Song, Thieme & Xie (1998)
16 ( )
( 89
(
) Song et d., (1998)
115,113 ( 89
Gerwin (1993)
4
4a
4b
()
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Barnett & Clark (1996)
20
Tatikonda &
Rosenthal (20004) 120
(r=-0.14, p<0.10)
(r=-0.21, p<0.01)
Meyer & Utterback (1995) 24
Kendall
(T=0.17, p=0.25)

5
5a
5b
()
(Tatikonda & Rosenthal, 20004)
(Song & Montoya-Weiss, 1998)
Griffin (1997) 343
Tatikonda & Rosenthal (2000a)
120
(r=-0.16, p<0.05) (r=0.13,
p<0.01) LaBahn et a., (1996)
100 188
(technical content)
(B=0.215, p<0.01) Meyer & Utterback (1995) 24

Kendall
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(T=0.30, p=0.04)

6a

6b

(information processing theory)
(Sicotte & Langley, 2000)
(Moenaert & Souder, 1990)

(Adler, 1995; Clark, 1989)

Swink (1999) 91
(moderating regression analysis, MRA)

(p<0.01)

7a

7b
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88

H4
| H1y
H7
H6
2

87)

1999

Meyer & Utterback (1995)
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X X
X X
2. Cooper (1998a)
3 X
6 1 6
3. Meyer & Utterback (1995)
X
5 1
5 X
4, Cooper (1998b)  Kahn (1996)
X (
( ) X
7
1 () 7 ()
1999
100 139
X ( )
( ) 62
44.6% 62
SAS

STATISTICA
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(N=62)
400 () 33.9% | 100 () 38.2% | 40.0 () 54.8%
401 -800 20.9% | 10.1 -20.0 17.6% 40.1 -80.0 22.6%
801 -1200 22.6% | 201 -30.0 20.6% | 80.1 -120.0 9.7%
1201 () 22.6% | 301 () 235% | 1201 () 12.9%
Meyer & Utterback (1995)
Alpha 0.7
(N=62)
( ) 1. 2. 3. 4. 5

L ° 0.32(0.49) | ()

2. 2.90 (1.55) | 0.42%** | (--)

3. 3.79(1.10) | - 0.25° | 0.06 (0.78)

4. 3.64(0.82) | - 0.19 [ - 0.31° | 0.47*** | (0.75)

5. 3.76(1.20) | - 0.28 | - 0.18 | 0.3a** | 0.59*** | (0.83)
a Alpha * :p<0.05 ** :p<0.01 *** p<0.001

b 1 0

(ANOVA) 1 2
ANOVA
(F=3.98, p<0.05) (F=13.13,

p<0.001) Duncan
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(Robhins, 1990)

( )
2
ANCOVA
(F=4.99, p<0.05; F=7.85, p<0.01)
1 2
F F F F
(ANOVA) | (ANCOVA) | (ANOVA) | (ANCOVA)
3.98 * 4.99 * 13.13 *** 7.85 **
(Log) 1.40 10.29 **
(n=42) 3.98% 401" 2.45% 256"
(n=20) 3.40° 3.33° 3.85° 361°
a b
*  p<0.05 ** p<0.01 ** p<0.001
Tatikonda & Rosenthal (2000b)
(p<0.05)
(
)
ANCOVA
(F=10.29, p<0.01)
0.20 (p>0.10)

(Maidique & Hayes, 1984)
(Nobeoka & Cusumano, 1995)

0.46 (p<0.01)
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(MRA) 345 6 7
(Cronbach, 1987)
(centered mean)
(N=62)
Model 1 | Model 2 | Model 3 Model 4 | Model 5 | Model 6
® ) B ) ® ) B ) ® ) ®B )
(Log) -0.13 -0.03 -0.02 0.08 0.12 0.08
0.60*** 0.58*** 0.58***
(X) 0.10 0.10 -0.22+ -0.20
(Yl) 0.52%** 0.52*** 0.01 -0.02
-0.38** | -0.38** 0.04 0.07
(X-Y1) -0.01 0.15
R’ 0.0177 0.3424 0.3425 0.3578 0.3981 0.4181
F 1.082 | 7.421** | 5.835%** | 16.437*** | 7.408** | 6.586***
R? 0.3247 | 0.0001 0.0403 | 0.0200
F 9.382*** 0.009 1.250 1.890

+ p<0.10 * p<0.05 ** p<0.01 ** p<0.001

4
(8=0.60, p<0.001) 3

($=0.52, p<0.001) 5



138 91 3
4
2 (B=-0.37,
p<0.01) 5
5 5
(B=-0.22, p<0.10) 2
6
3 6
7
(N=62)
(Model 7) | (Model 8) | (Model 9) | (Model 10) | (Model 11) | (Model 12)
(Log) - 0.14 - 0.08 - 0.07 0.22 0.22 + - 0.02
0.49%** 0.58%**
0.03 - 0.02 0.08 0.17 - 0.15 - 0.26*
0.45%** 0.26 + 0.52%** 0.33* - 0.04 0.06
- 023+ - 0.17 - 0.37*| - 0.39* - 0.02 0.10
Adj.R2 0.2181 0.0484 0.3210 0.1366 0.2125 0.4164
F 5.268** 1.775 8.208*** 3.413* 4.293** 9.705%***
+ p<0.10 * p<0.05 **  p<0.01 **  p<0.001
1. €) 0.0484 (
8) ( )

(b)

(B=0.45, p<0.001; p=0.52, p<0.001)

(©)
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(p=-0.37, p< 0.01; p=-0.39, p<0.01)
Tatikonda & Rosenthal (2000a)

(Womack, Jones & Roos,

1990) (d)
( 2
2. €)] 12
(B=-0.26, p<0.05)
( ) (b) 1
(B=0.49, p<0.001)
0.2125 ( )
12
(B=0.58, p<0.001)
0.4146
(©
4a
5a
STATISTICA
(structural equation modeling) SEPATH
(ML, maximum likelihood) ( )
( )
¥2(2)=2.2146 p=0.330452 NFI=0.970 NNFI=0.981 CFI=0.997 0.9

RMSEA (root mean square error of approximation)=0.0379
0.08 RM SR (root mean square residual)=0.0564 0.05
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(Hair, Anderson, Tatham & Black, 1995)

Y Y
Y2 j 2
Z Z1
> Z> Z
x 2.2146 14.2843
2 4
p 0.330452 0.006441
NFI 0.970 0.806
NNFI 0.981 0.593
CFI 0.997 0.838
RMSR 0.0564 0.123
RMSEA 0.0379 0.189
X Y1l Y2 z1
z2
Hair et al., (1995)
(competing model)
(X) (Y2)
( ) v2(4)=14.2843 p=0.006441
%2 ( =12.0697>)2,  65=5.99)

NFI=0.806 NNFI=

0.593 CFI=0.838

RMSR=0.123 RMSEA=0.189

0.9
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62

(b)

(d)

(©

(Brown & Eisenhardt, 1995)
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( Swink, 2000; Griffin, 1997)
( Tatikonda & Rosenthal, 2000a; Meyer &
Utterback, 1995)

(p<0.001)
( )
(p<0.01)
@
(b) —
2. (Veryzer, 1998;
Lynn, Morone & Paulson, 1996)
(Sicotte & Langley, 2000; Adler, 1995)
( )
@
( )
(probe and learn process) (Lynn et al., 1996)

(b)
( )
(Khurana & Rosenthal, 1997)
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( ) (Gerwin, 1993)

(Thomas, 1993)

(Khurana & Rosenthal, 1997; Brown & Eisenhardt, 1995; Whedlwright & Clark,
1992; Gupta & Wilemon, 1990)

Gerwin (1993)

(Susman &
Ray, 1999)

( 88 Hauptman & Hirji,1999; Rusinko, 1997,
Hull et a., 1996)
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(Gerwin, 1993)

(Krubasik, 1988)

1
(probe and learn process)
(Lynn et a., 1996)
(Karlsson & Ahlstrom, 1999)
2.
1

(Wheelwright & Sasser, 1989)

Reinertsen, 1998)
family)

(Smith &
(product
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(2)

(Tatikonda & Rosenthal, 2000a)

)
( )
) (platform approach)
(Muffatto, 1998; Baldwin & Clark, 1997)
)
(Muffatto, 1999)
1.
2.
3.
4.Bacon et a., (1994) (platform products)

(derivative products)
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An Empirical Research on the Linkage
among Product Technology Newness,
Manufacturing Process Newness, Early
Manufacturing Involvement and New
Product Performance

Song CHEN

Department of Industrial Management, Kun Shan University of Technology

ABSTRACT

Some firms choose to employ product technologies in new product development that are new to them in
order to achieve products having high market distinction and to further the firm's competitive advantage.
However, the use of new, unproven, or risky product technologies can lead to manufacturing problems and
challenges. This study examines the impact of product technology newness on early manufacturing
involvement (EMI) and manufacturing process newness, the influence of EMI and manufacturing process
newness on new product performance. Sixty-two product development projects from information hardware
product manufacturers in Taiwan were sampled as empirical subjects. Empirical analyses show that the
higher level of product technology newness is, the lower level of EMI is and the higher degree of
manufacturing process newness is. Also the findings indicate that new product performance is positively
affected by EMI, but negatively by manufacturing process newness. Finally, theoretical implications,
recommendations for new product development management and future research are presented.

Keywords: product technology newness, early manufacturing involvement, manufacturing process
newness, new product performance



