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Abstract Recently, there has been an increasing need to expand the supply of renewable energy as a
solution to greenhouse gas emissions. Therefore, as a measure to promote domestic renewable energy
investment and gradual expansion, this study analyzed the investment value of renewable energy projects
utilizing the unoccupied spaces of public enterprise's facilities and presented a strategic decision-making
framework to support efficient national land development and government measures. The NPV was
estimated to be 286 million won if the expansion of the facility was not considered, but it is reasonable
to postpone the expansion decision because the value of -130 million won was calculated if the
expansion was considered. On the other hand, the real-option value was estimated to be 444 million
won, taking SMP uncertainty, expansion, and abandonment options into account, and an additional value
of 288 million won was calculated from an analysis of the expansion project using the existing NPV

analysis.
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gelote a3t 2ol ek % ek,

Expanded NPV = Static
7] A,

NPV + Option Premium

Expanded NPV = AEFHS B3 £
Static NPV = DCF 2&& &3l X714

Option Premium =
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where,

G, = Option value at the present time

p =
G

w?

risk neutral probability
(G)) = (after one period) The expected
value of the option when the price
of the underlying asset rises(falls).

= Risk-Free Interest Rate
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Table 1. Overview and Assumption

A Project
Business Overview Operation Standards
construction
Periods Op]griiron Capacity 500kw
20years
Investment 1.5 Generation 3.6h
(loan 80 %) billion won Time/Day i
Site Area 29’700m2 Generation 365days
(9000%) Days
35 %
. Loan (repayment REC/SMP 110won
interest rate /85won
10years)
20 % .
Tax of annual Reduction 1%
rate
revenue
Discount rate 75 % Weigl:]t of 15
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Table 2. Variables for calculating option prices

Variable Project
The pre'sent value of the S 285.5 million won
investment
Expansion factor 3.0
XE 700 million won
Exercise price
XA 120 million won
Annual Volatility o 29.7 %
Risk-free interest rate r 5%
Option expiration T 5 years
Time interval At 1 year
Up coefficient u 1.346
Down coefficient d 0.743
Risk neutral probability p 0.511

Table 3. Binomial option model results(unit: million won)

Period t=0 t=1 t=2 t=3 t=4 =5
0 2855 | 384.2 | 517.1 | 695.9 | 936.6 | 1260.5

1 212.1 | 2855 | 384.2 | 517.1 | 695.9
2 157.6 | 212.1 | 2855 | 384.2
3 117.1 157.6 | 212.1
4 87.0 117.1
5 64.7

9] =& 7|E 0|3 A%} vFPS
HE Bq. (D5 8t 74 = 3,
g APgetatt. 2, 27lede AL
A& Table 49} o] oF 4014 04umtelo & =90
o] ol 7]& NPVe| Z2AES] HEAS v 34

A7k R NS ehct,

Table 4. Calculation of the option value of project
(unit: million won)

Period t=0 t=1 t=2 t=3 t=4 t=5

0 4439 | 6553 | 976.5 | 1454.4 | 2143.9 | 3081.4
© © © © © (E)

1 269.2 | 388.0 | 5789 | 885.4 | 1387.8
© © © © (E)

2 173.2 | 229.0 | 318.8 | 452.7
© © © ()

3 133.1 159.0 212.1
© © ©
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