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This paper suggests a valuation framework of investment project using the concept of real options. We show the
valuation process of real assets using the risk-neutral pricing. Especially, we focus on the investment lag. Real
assets have investment lag in general. The decision time and the payment time are not identical. So the
investment lag should be considered when valuing real assets for reality. We provide the valuation process for
real assets, including R&D project. The results of this paper can be used for the real assets valuation and

strategic decision analysis.
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Table 1. The information on R&D activity and commercialization

The initialization cost for R&D activity $1 million
The commercialization cost $8 million
The price of new product $22/unit
The cost of production $9/unit
The necessary time for R&D 1 year
The risk-free interest rate 5%
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Figure 1. Demand for new product and the value of twin security
in a one-step tree
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Figure 2. R&D value in a one-step tree
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Short R&D Value
(Including Commerecializing Costs)
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n Twin Security
$12n
o <
$6n
Project Value

$(12n-7.6 mil) $7.6 mil
$8n-V — $7.229 mil

$6n $7.6 mil
2V =$2.904 mil

Figure 3. Current value of R&D project

Project Value
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Demand Twin Security
1.8mil $18
1.2mi $12<
0.8 mil 0.9mi  $8 $9
0.6 mil 6

0.45 mil $45

Figure 4. Demand for new product and the value of twin security
in a two-step tree
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R&D Value
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Figure 5. R&D value in case of sufficient capacity

R&D Value

R&D Value (Exercise) (Including Commercializing Costs)

< $ 15.6 mil < $7.6 mil
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$5.85 mil < $0

R&D Value
(Including Commercializing Costs)
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Figure 6. R&D value in case of insufficient capacity
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Table 2. The notation of variables

the
the
the
the
the

current demand of new product
commercialization cost

price of new product per unit
cost of production per unit
necessary time for R&D activity
the necessary time for commercialization process ¢, —t,
the risk-free interest rate
The volatility of the demand
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