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Forecasting probability or likelihood of technology development success has been a crucial factor for critical
decisions in technology management such as R&D project selection and go or no-go decision of new product
development (NPD) projects. This paper proposes an analytic network process (ANP) approach to forecasting
of technology development success. Reviewing literature on factors affecting technology development success
has constructed the ANP model composed of four criteria clusters : R&D characteristics, R&D competency,
technological characteristics, and technological environment. An alternative cluster comprised of two
elements, success and failure is also included in the model. The working of the proposed approach is provided
with the help of a case study example of MRAM (magnetic random access memory) technology.
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Bl 9] 7F5 A (weighoE 2t EO ST H-E 9 Hioll 5O =N AHPE 0] &3 A o] Z(judgemental forecasting)l] #3+ &
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ANEARQAE Y E% HHAQ H&FES 715 Fo UHE-‘?‘L}—\- 9 7] (financial crisis)’} Yol 7t5A S == o o] &34
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sk, AR FE FFS vAE AES BFSete] & I RaD 4, RD 9, 7€ £4, 7)€ @40
HFAA et A AT ARAFEE AT & RS 90 7)1 AFA ANE 71&E 439 vlA
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Table 1. Factors Affecting the Success of Technology Development

T & a9l 71E 78
o A v& Tamratanakul ¢ #/.(2008), Astebro(2004), Barclay and Dann(2000),
(expected development cost : EDC) Balachandra and Friar(1997)
R&D &4 d A A AT Barclay and Dann(2000), Balachandra and Friar(1997),

(R&D characteristics) (expected development time : EDT)

Griffin(1997)

g AL A9
(expected development risk : EDR)

Mohanty e «/.(2005), Astebro(2004)

R&D 91

(R&D manpower : RDM)

Lee et 2/.(2009), Balachandra and Friar(1997)

R&D o7}
(R&D competency)

R&D A ¥
(R&D experience : RDE)

Balachandra and Friar(1997), Maidique and Zirger(1985)

R&D A

(R&D resources : RDR)

Astebro(2004), Meade and Presely(2002),
Montoya-Weiss and Calantone(1994), Cooper(1981)

7€ AeE

(technological maturity : TEM)

Lee et 2/.(2009), Coldrick et «/.(2005), Galbraith er 2/.(2006)

714& £A]
e 5% Ne A4

hnological
(technologica (technological newness : TEN)

characteristics)

Carbonell e 2/.(2004), Barclay and Dann(2000)

7€ 534

(technological complexity : TEC)

Lee et a/.(2009), Griffin(1997)

et 5

(level of technological infrastructure : LTI)

Sun and Wing(2005), Cooper(1999),
Balachandra and Friar(1997)

7l& 37
(technological

drNERY s

(level of R&D management : LRM)

environment)

Balachandra and Friar(1997), Montoya-Weiss and Calantone(1994),
Cooper and Kleinschmidt(1987)

A e s e
(fit with technology strategy : FTS)

Montoya-Weiss and Calantone(1994), Rabino and Wright(1993),
Cooper and Kleinschmidt(1987)
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Figure 1. Network Model of Forecasting the Probability of Technology

Development Sucess
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A Y W 28] 7] &9 du}o) ThKim and Lee, 2004). 7] & W] &
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A7 W ol B2 719 E0] F A S E BF BEehes

A e e 2@ gl
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A B0l Fsed Bt 2 MABA 0|99, 712
DRAM 9] HE $34E 59 542 27 7129 o
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Table 2. Scales for Pairwise Comparison
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Table 3. Pairwise Comparison Matrix with Respect to RDM of CC; among the Elements of CC;

R&D ¢1E(RDM) R&D 7 F(RDE)

R&D AHYU(RDR) X9 9

R&D 73 &(RDE) 1

3 0.750

R&D AL (RDR)

1 0.250

CR = 0.00
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Table 4. Pairwise Comparison Matrix with Respect to RDM of CC; among the Elements of CC,

R&D Q1 (RDM) o4 7l wlEEDC) | 44 AL AZEDD | A4 A $HEDR) 59 W
o 71 Hl-E(EDC) 1 1/5 0.109
g4 A AZHEDT) 1/2 0.309
9% M P EDR) 1 0.582
CR = 0.00

Table 5. Pairwise Comparison Matrix with Respect to RDM of CC; among the Elements of AC

R&D ¢1Z(RDM) 73 F(TDS) 4 3)(TDF) A HE
3 Z(TDS) 1 4 0.800
2 3)(TDF) 1 0.200
CR = 0.00
Table 6. Pairwise Comparison Matrix with Respect to CC; among the Clusters
(€ CG, CGs CCy AC SA%9 HY
CC, 1 3 2 4 7 0.422
CG, 1/3 1 1/2 2 5 0.168
G, 12 2 1 3 5 0.261
CCy 1/4 1/2 13 1 4 0.107
AC 1/7 1/5 1/5 1/4 1 0.042
CR = 0.03
THET <Table 4>= CC,9 R&D JIHRDM) Wi CGYf 43 FHHEH L 74
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A WA=, j47}7]7‘ Y 2HCOS ek F82E(MAQ
A A E YT F, 7 eNE B F FFS A
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o] R&D I HRDM)O thgk ek Sl 2H 9 84 F 119
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Hou vj A% st Addn oj9of 2 o= 7 9
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Y o (
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e 2 L AUH L E s
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THg F 04 He 2 2H e M E F = W’%.
<Table 6>2 o] 5 T4l S 2E 52 CCiol th3 Aohul
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A 41l sk 2 o 2 =G ) BE ARk
A #AIE FHARG ¢ ATANE S 209 A
3 9B HHART, o B Lol TUEH AHE >
Bo2 FAAEYLE T4 <Tab1e7>4+ 2tk o
W, <Table3>9] S48 el i) A WA 2 7
4 37, <Tibe 9] P EE Wl 3 A
S50, <Table 5>9] $H%9 WEIE Wsio] A WAl 98

7432 9l
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20 2 <Table7>9 FHW E
W33t} o}l <Table8>2 F2] 2 1 el
H Fe 28 8 7 & YERE A o]t <Table 6>°ﬂ Aez
CColl thek 2 28 28 9] 7+ 7F A fA) Dol 5o zlr/}

fel geadlel AEAE 2o gshe w3 EY 20
B e 20 Fold 715 FHYEY 28 2EeAT o
£ 50, FHMEH A WIIT’Y‘O]]“:‘O 28 F3ha, Wi
BB = 02818 3ottt o]g hHo 2 T 21 712 41 )
EY2E <Table 9>3 2T} 715 FHUEY2E d4a1o
T‘}?_ J/]_ Wmoﬂ/ﬂ

= @999 ol S of 2
B9 gtol 7 AR QA5 HF A 49 Frol Hrt
<Table 10>& HZ S EY LS UrE} 70|},
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