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In shipbuilding, the design objective is based on the performance in terms of technological aspects at given

operational profile. This research proposes a methodology to improve Life Cycle Value, LCV, of the ship by introducing

the concept of Real Option approach. This method considers the performance of a vessel based on ship theory, external

disturbance, repairs and retrofits in a dockyard to obtain the optimized performance during the Life Cycle period of

a ship with Monte Carlo simulation considering market fluctuation and real-sea environment. This method shows

the difference in LCV between the ship design with multiple options and the ship design with no option. The case

studies assume that a VLCC and multiple routes between Arabian Gulf and Asia, Arabian Gulf and South America

and shows the validity that the flexible design can adopt to the uncertainty occurred by market and route change.

Key words: Real Option, Ship Design, Ship Performance Evaluation, Monte Carlo Simulation
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Fig.2 Ship components and the engine power
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Fig.3 Ship design considering Real option
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Fig.4 Predicted 10 scenarios of oil price
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Fig.5 Assumed routes for case study

Table 1 Basic parameters for the case study

Value Unit

Simulation time 10,000 times
Port Distance(Route A) 6,590 mile
Port Distance(Route B) 10,000 mile
Vessel's Life Cycle 15 years
Dock-in Interval 2 years
Retrofit Count limit 1 time
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Fig.6 Ship design for the case study
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Fig.7 Monthly average wind speed on each route
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Table 3 Case Study Result

Design A Design B

Avg. NPV [USD] 3.065 x 108 3.180 x 108

NPV Avg. Delta

1.153 x 107
[USD] x

NPV Max. Delta

1.688 x 108
[USD] 8

Option Exercise 10.000
Number ’

Option Effective
9,752
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Fig.8 Monthly average wind speed on each route
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