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Abstract The concept of customer utility, which affects customer's adoption, is important to understand the process
of technology diffusion and substitution regarding multiple generation technology. This research defined the concept
of attribute-based customer utility and developed a model for measuring attribute-based customer utility. Based on the
literature review and modeling, we provided the definition and a model regarding customer utility and the accuracy
of the model is verified through a case study of the semiconductor industry. Customer utility for a multiple generation
technology needs to consider changes by generation, or time within the same generation, and is defined as the
summation of both technological and economic utilities. In addition, we can model the measurement of customer
utility after converting technological and economical attributes into utilities. This research is valuable in understanding
not only customer utility as a driver of customer adoption, but also for establishing technological strategy after
forecasting diffusion and substitution paths based on customer utility.
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Table 1. Research on total customer utility

Topics Types Research

Ehrnberg (1995),
Kim and Srinivasan (2003),
Lattin and Roberts (2000)

Definition
Total

customer Kim and Srinivasan (2003),

Jun and Park (1999),
Jun et al. (2002),
Kreng and Wang (2009)

utility
Measurement
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(Eisenhardt, 1989)[14].

Step1

Define research guestion, review literature |

Step 2 J,
Step 2a

Define concept of attribute based
customer Lility

Step2b < L

Modeling of attribute based customer
utility measurement

l

Verify model based on case study ‘

|

Build final theory ‘

Step 3

Stepd

Fig. 1. Research methodology design based on modeling

and case study
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Table 2. Importance, level, and part-worth table of
attribute factors
Factor Importance” Levels and part—worthz'
Factorl Weightl Levell | Level2 | Level3
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Utilityl | Utility2 | Utility3
Factor3 Weight3 Levell | Level2 | Level3
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1) Importance is normalized so that the importance weights sum to
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2) Attribute is included at one of levels and utility at each level is
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Table 3. Importance, level, and part-worth table in
semiconductor technology
Factor Importance” Levels and part—worthz'
Price 29% $1,000 | $2,000 | $3,000 | $4,000 | $5,000
2.90 225 1.60 0.94 0.29
Speed 18% Slowest | Slower |Medium| Fast | Fastest
0.18 0.58 0.98 1.38 1.78
Power 18% Lowest | Lower |Medium| Higher | Highest
1.78 1.38 0.98 0.58 0.18
Area 18% Smallest| Smaller | Medium | Larger | Largest
1.78 1.38 0.98 0.58 0.18
Yield 18% 50% 60% 70% 80% 90%
0.18 0.58 0.98 1.38 1.78

1) Importance is normalized so that the
100%

2) Attribute is included at one of levels and utility at each level is
decided between minimum and maximum part-worth
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Table 4. Attribute data of 45nm and 32nm technology
in 2010 and 2017

Year | Technology | Price Speed | Power | Area Yield
45nm 5083 0.73 1.61 1.63 0.64
2010
32nm 5866 1.00 1.00 1.00 0.53
45nm 2517 0.73 1.61 1.63 0.89
2017
32nm 2881 1.00 1.00 1.00 0.95




A 7149 &4 7|4 34 EG-R = (Customer utility) 32 9

ZA0) gt A 45nm L 32nm 22X HEEA| 7]& A

4ol £4 dolEE W3Y EEE WALE T3
of Z7ke] 49) sl et LER AR 2
S 59 2, MAESE, SERSE AYEEE,
WAESE U FEESEE £2F H A% 2ol )
WAQ) REEE A Fojol WAREEI} A

Table 5. Utility measurement of 45nm and 32nm
technology in 2010 and 2017

Utility | Utility | Utility | Utility | Utility | Total
Year Technology ;o) | (Speed) | (Power) | (Area) | (Yield) | Utility
45nm | 029 | 0.58 | 058 | 058 | 0.58 | 261
2010
320m | 029 | 098 | 098 | 098 | 0.18 | 3.41
45nm | 225 | 058 | 058 | 058 | 138 | 5.37
2017
320m | 225 | 098 | 098 | 098 | 1.78 | 697
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