Journal of Korea Port Economic Association, Vol.28, No.3, 2012, 235-257.

A3 - o] 7]

Economic Evaluation of Port Hinterlands Using Real Option

-Focusing on the Case Study for Hinterland of Busan New Port-

MyoungHee Kim @ Kihwan Lee

Abstract : Recently the role of ports has been changed to satisfy flexibly needs of
demands in global economy. A new concept for ports is not just a place for international
trade but an important nodal point in logistics chain. The changing environment like this
trend creates a high degree of uncertainty and leaves port managers confused with the
question how to respond effectively to dynamic market. The latest studies provide that the
port must have a good hinterland to achieve competitive advantages in a logistics chain.
Korean Government announced [The Master Development Plan for Port Logistics Parks in
Korea; 1in 2006. This contains the plan of hinterland construction of Busan New Port to
achieve the status of logistics hub in Asian market. Previous studies rely solely on
traditional DCF(discounted cash flow) analysis for investment of hinterland. However DCF
method does not include irreversibility, uncertainty and the choice of timing for investment
project. This thesis introduces a ROPM(real options pricing model) which overcomes the
limitations of traditional valuation methods. The option valuations in this study utilize the
Black—Scholes model, the binomial model and the MonteCarlo simulation to value investment
opportunity of a port hinterland. In this thesis, an attempt is made to modify the NPV
criterion by incorporating the real options approach, and its application is demonstrated in a
hinterland construction investment plan. This research has conducted an empirical analysis by
calculating economic value of the investment for a hinterland of Busan New Port.

Key Words : Port Hinterland, Valuation, Real Option, Uncertainty
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2009 252,665 215173
2010 132,420 106,892
2011 427,188 326,856 12 $AF 8
2012 153,719 111,484 97,334 70,591 Ao 1
2013 173,524 119,287 100,835 69,317 2
2014 147,083 95,839 104,465 68,069 3
2015 778,852 481,042 117,773 72,740 4 22 FA 98
2016 42,864 25,094 1,066,150 624,157 5 HejwrA 14
2017 42,864 23,785 140,483 77,955 6 2
2018 42,864 22,545 141,489 74,420 7 3
2019 42,864 21,370 142,547 71,068 8 4
2020 42,864 20,256 155,229 73,357 9 5
2021 42,864 19,200 155,229 69,532 10 6
2022 42,864 18,199 155,229 65,907 11 7
2023 42,864 17,250 155,229 62,471 12 3
2024 42,364 16,351 155,229 59,215 13 9
2025 42,864 15,499 155,229 56,128 14 10
2026 42,864 14,691 155,229 53,202 15 11
2027 42,864 13,925 155,229 50,428 16 12
2028 42,864 13,199 155,229 47,799 17 13
2029 42,864 12,511 155,229 45,307 18 14
2030 42,864 11,859 155,229 42,945 19 15
2031 42,864 11,240 155,229 40,706 20 16
2032 42,864 10,654 155,229 38,584 21 17
2033 42,364 10,099 155,229 36,573 22 18
2034 42,864 9,572 155,229 34,666 23 19
2035 42,364 9,073 155,229 32,859 24 20
2036 42,864 8,600 155,229 31,146 25 21
2037 42,864 8,152 155,229 29,522 26 22
2038 42,864 7,727 155,229 27,983 27 23
2039 42,864 7,324 155,229 26,524 28 24
2040 42,864 6,942 155,229 25,141 29 25
2041 42,864 6,580 155,229 23,831 30 26
2042 21,742 3,164 63,737 9,275 27
2043 21,742 2,999 63,737 8,791 28
2044 21,742 2,842 63,737 8,333 29
2045 21,742 2,694 63,737 7,899 30
G 3,679,737 2,210,045 5,581,066 2,136,443
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O =@ A7 (NPV)
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NPV = — e
t; 1+T =h(1+r)

He]/H]& H] S (B/C ratio)

©)

n n

. or, I
B/C ratio = E (1+r)t/,520(1+r -

t=1

©® Wi E(IRR)
S ILCL R < N S
t; (14 IRR)' ;0 (14 IRR)'

DCFH& A&3 dubfsax 7hxg7ke] dys <& >3 2ol NPV
-73,601.979 vkl B/C ratios= 0.97, IRRE 5.06%= EF:

1__
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T #k
Holo] & A 7}H| 2,136,442.86 (¥ 7Hl)
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NPV -73,601.97 (M 5FL)
B/C 0.97
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