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Real Options Analysis for the Eco-Environment Area Project in Saemangeum

Kim, Kyeongseok”

" Assistant Professor, Department of Civil & Environmental Engineering, Wonkwang University

Abstract : This study analyzed economic feasibility using the real options theory of the eco-environment area project in
Saemangeum. I defined the main factors affecting project sales during the 30 years operation period. The real option-based
analysis is proposed through the managerial flexibility by estimating the volatility of project sales using scenarios analysis
method. The number of visitors, admission fee, leisure program fee, and O&M costs required for economic analysis of eco-
environment park were analyzed by reviewing cases of similar eco-environment parks in Korea. The option value is calculated
by assuming that the developers have an option right that can be abandoned. B/C is less than 1 and NPV is negative, so it
is impossible to proceed with the project using the traditional economic analysis. The project value difference between NPV
(-46.6 billion Won) and option value (28.1 billion Won) increased by 74.7 billion Won. Through this study, decision-makers of
public institutions and private developers who plan eco-environment area projects will be able to use the real option technique
proposed in this study.
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Fig. 1. Saemangeum Area Status (source: SDIA, 2021)
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Table 1. Project Descriptions of Eco-Environment Area Project in
Saemangeum (Source: SDIA, 2021)

Project Condition Contents
Project Cost Phase 1 56,200,000,000
(Korean Won) Next (Phase 283) 1,094,900,000,000
Phase 1 0.81
Area (kif)
Next Phase 4895
Construction Period Phase 1 4
(Year) Next Phase Completion by 2040
Risk Free Rate (%) 5
Interest Rate (%) 5
Inflation (%) 34
Operation Period (Years) 30
Annual Operation & Maintenance Cost of Phase 1 670,000,000
(Korean Won/Year) (Estmation)
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Table 2. Comparison of number of visitors to similar projects
(Source: Jeonbuk Province Office of Environment, 2017;
Suncheonman Wetlan, 2021)

Annual ..II.—ICk:st Ecology
Name Area (m) number of bie Experience
visitors iz 2 Program
(KRW) 9
soraeWetland | 4 561 509 | 194,000 free 0
Park
National Institute Adult
of Ecology 998,000 986,526 5,000 (0]
Ungok Ramsar Limited to
Wetland 1.797.000 1 755 000 free 0
Suncheonman Adult
Wetland 3,015,859 1,550,000 8,000 (0]
Suncheonman Adult
National Garden 926,992 3,400,000 8,000 °
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Table 3. Variables of the project under the three scenarios

Variable Optimistic | Moderate | Pessimistic
Number of visitors 998,000 173,000 86,500
Admission fee (Won) 8,000 5,000 2,500
Leisure program fee (Won) 8,000 1,000 250

O&M costs (100 million Won) 3.35 6.70 24
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Fig. 4. Binomial Lattice Model of the Case Study



o] MI7HHEAE 30.92%0]C}. O]A
PR AL @9t HIEA QL AlL] o
P = QI HE AL 29 TAIEQl S EUHE (EHE
&, 018Q7, FAHIE, SAIHZH)E (Table 40l FAIGH
Aom (Fig. 30| I =& LIERACH
29 S AlY 0] oS H njztet =
Fotal YoHE ZIFHY] 7IKIE AWE 7 5
olmf AMFE YEoto] JE= mg4ole =7
50%Q1 281AHOE 7FSIICE 20257ER] ARIEA] A
Ae 2Ilokl RHeke i 4= QUotal 7Sttt (Fig.
4)9] Q% g2 o|FARNEYORE FMAZ} 7| E=AKI}
AE ALEZ FAISH ZOoIth AL g AHI7HAl
ol TEHYO] =AR= 2} =EOIA9] F49] ZER|OIT 30
H 50 2YE wf i S=oollA] HIEES W Zg FIE

TS MRE= = T TlE

=11

oy
A
T

fliol

Table 4. Free Cash Flow of the Project
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Year Nl:;;?::’f Admission fee* pmt?las;r:ee* Annual sales 0&M costs Invecs;;rtr;ent Q;:ﬁ?le Free cash flow
2017 141 141 -141
2018 141 141 -141
2019 141 141 -141
2020 141 141 -141
2021 173,000 5,000 1,000 10.38 6.70 6.70 3.68
2022 176,460 5,170 1,034 10.95 6.93 6.93 4.02
2023 179,989 5,346 1,069 11.55 7.16 7.16 438
2024 183,589 5,528 1,106 12.18 7.41 7.41 477
2025 187,261 5,715 1,143 12.84 7.66 7.66 5.18
2026 191,006 5,910 1,182 13.55 7.92 7.92 563
2027 194,826 6,111 1,222 14.29 8.19 8.19 6.10
2028 198,723 6,318 1,264 15.07 8.47 847 6.60
2029 202,697 6,533 1,307 15.89 8.75 8.75 7.14
2030 206,751 6,755 1,351 16.76 9.05 9.05 7.71
2031 210,886 6,985 1,397 17.68 9.36 9.36 8.32
2032 215,104 7,223 1,445 18.64 9.68 9.68 897
2033 219,406 7,468 1,494 19.66 10.01 10.01 9.66
2034 223,794 7,722 1,544 20.74 10.35 10.35 10.39
2035 228,270 7,985 1,597 21.87 10.70 10.70 1.7
2036 232,835 8,256 1,651 23.07 11.06 11.06 12.00
2037 237,492 8,537 1,707 2433 11.44 11.44 12.89
2038 242,242 8,827 1,765 25.66 11.83 11.83 13.83
2039 247,087 9,127 1,825 27.06 12.23 12.23 14.83
2040 252,028 9,438 1,888 28.54 12.65 12.65 15.90
2041 257,069 9,758 1,952 30.10 13.08 13.08 17.03
2042 262,210 10,090 2,018 31.75 13.52 13.52 18.23
2043 267,454 10,433 2,087 3349 13.98 13.98 19.50
2044 272,804 10,788 2,158 35.32 14.46 14.46 20.86
2045 278,260 11,155 2,231 37.25 14.95 14.95 22.30
2046 283,825 11,534 2,307 39.28 15.46 15.46 23.83
2047 289,501 11,926 2,385 4143 15.98 15.98 2545
2048 295,291 12,332 2,466 43.70 16.52 16.52 2717
2049 301,197 12,751 2,550 46.09 17.09 17.09 29.00
2050 307,221 13,185 2,637 48.61 17.67 17.67 30.94
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