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Recently, consumer demands and social norms have become increasingly diverse for products to be released in a
market. To effectively meet these requirements and secure market competitiveness, it is essential for firms to
consider various technical performance factors during new product development projects. The purpose of this
study is to develop a real option-based economic evaluation model for R&D projects that consist of multiple
performance elements. Specifically, in the real option model to be developed by this study, we address R&D
projects in which multiple performance factors and its corresponding technical decision-making criteria exist at
each R&D stage, and the final technical level of project progress would affect consumer demand in the market.
In addition, this study conducts a case study of evaluating and analyzing the economic value of an R&D project
using the proposed real option model based on the empirical data of the semiconductor industry.
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Figure 3. Semiconductor log price trend
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Figure 4. Variable Cost and Revenue of Mass Production Phase
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Figure 5. Economic Value of R&D Projects

Table 3. Economic Value of A Project Under Multiple Scenarios
with R&D Duration and Progress Speed

Strategic NPV R&D Duration [month]

[1Trillion¥¥] 6 9 12 15 18
10 0 0.15 | 256 | 753 | 827
Progress | 12 0 237 | 6.64 | 829 | 837

Speed 14 0.32 4.71 7.77 8.35 8.37
[%] 17 0.32 6.88 8.21 8.35 8.37
20 1.89 7.95 8.32 8.36 8.37

Table 4. The Option Value Under Multiple Scenarios with
R&D Duration and Progress Speed

Option Value R&D Duration [month]
[100million W] 6 9 12 15 18
10 15.84 0 0 0 0
Progress| 12 14.57 0 0 0 0
Speed 14 0 0 0 0 0
[%] 17 0 0 0 0 0
20 0 0 0 0 0
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Table 5. The Option Value under Multiple Scenarios with

R&D Duration and Progress Speed when

Option Value R&D Duration [month]
[100million¥¥] 6 9 12 15 18
10 | 1584 | 13.47 | 20.63 | 16.81 | 10.84
Progress| 12 051 | 225 | 2.04 1.01 0.51
Speed | 14 051 | 225 | 2.04 1.01 0.51
[%] 17 2.05 2.29 139 | 046 | 0.19
20 0.09 | 0.10 | 0.06 | 002 | 0.0l
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<A 1> Economic Value of all Case-specific Projects at Mass Production

M e The number of down ticks
[1 Trillion®]
2 3 4 5 6 7 g 9 10 11 12 13 14 i 16
0.00 0.00 | 0.0C |0.00 0.00 | 0.0 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
0.00 0.00 | 0.0C | 0.00 0.00 | 0.0 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00
0.00 0.00 | 0.00 |0.00 O 0.00 | 0.Cf 0.00 | 0.Cf 0.00 | 0.Ci 0.00 ) 0.00 [0.00
0.00 0.00 | 0.00 | 0.00 0.00 | 0.0 0.00 | 0.0 0.00 | 0.0 0.00 ) 0.00 [ 0.00
0.00 0.00 [ 0.00 | 0. 0. . 0.00 .
0.00 0.00 | 0.00 | 0. 0 0.00
0.00 0.00 | 0.0C |O.f 0 0.00
0.00 0.00 | 0.00 |0. 0. 0.00
0.00 0.00 | 0.00 |0 0. X 0.00 [ 0.¢
0.00 0.00 | 0.0C |0.00 0.00 .00 [ 0.00 [ 0.00
0.00 0.00 | 0.0C | 0.00 0.00 0.00 ] 0.00 [ 0.00
0.00 0.00 | 0.0C [0.00 0.00 0.00]0.00 [ 0.00
0.00 0.00 | 0.0C [0.00 0.00 0.00]0.00 [ 0.00
0.00 0.00 | 0.00 [0.00 0.00 0.00|0.00 [ 0.00
0.00 0.00 | 0.00 |0.00 0.00 0.00 | 0.00 [0.00
0.00 0.00 | 0.00 | 0.00 0.00 0.00|0.00 [0.00
0.00 0.00 | 0.0C | 0.00 00| 0.00 [0.00 | 0.00 0.00 ] 0.00 [ 0.00
0.00 0.00 | 0.0C |0.00 00| 0.00 [0.00 | 0.00 0.00 ] 0.00 [ 0.00
0.00 0.00 | 0.0C [0.00 00| 0.00 [ 0.00 | 0.00 0.00]0.00 [ 0.00
Tl 0.00 0.00 | 0.00 [0.00 00 | 0.00 [0.00 [ 0.00 0.00 | 0.00 [ 0.00
Progress 0.00 0.00 | 0.00 [0.00 00 |0.00[0.00[0.00 0.00 | 0.00[0.00
0.00 0.00 | 0.00 |0.00 00/0.00[0.00]0.00 0.00/0.00[0.00
0.00 0.00 | 0.00 [0.00 00/0.00[{0.000.00 0.00000(0.00
0.00 0.00 | 00C [0.00 00/000[000[0.00 000000000
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0.00 0.00 | 0.00 |0.00 00/0.00[0.00]0.00 0.00/0.00[0.00
0 0 0 00[0.00[0.00 0 0 0.
i 1 77|17 71
3 53 |2 6
30| 3. 0
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5
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<A2> Economic Value of all Case-specific Projects at Development Phase

Development The number of down ticks
[1Trillion%] 0 1 2 3 4 5 5 7 A 9
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0.0010.00 | 0.00 {0.00

2
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<A3> Economic Value of Projects at R&D Phase
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