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Abstract The recent budget planning for highway infrastructure implied that the investments for Operation &
Maintenance(O&M) became greater than that for new construction. This circumstance made many stakeholders
pay attention to the O&M of road infrastructure and adopt other countries’ policies and system for effective
management. In other countries, most O&M for road infrastructure have been done by private entities using
long-term contract and Korea is about to shift from one year contract to long-term contract. The most important
parts for the expansion of the long-term O&M contract for road infrastructure are valuation of the O&M
contract based on accurate prediction of O&M costs and instrument for proper risk sharing between contracting
parties. Thus, this study provides a methodology to estimate a reasonable O&M contract price and a framework
to share contract risk between contracting parties using real option. The analysis results showed that the contract
price and ceiling and floor conditions for the 20 year-contract of 20 km-highway project were 45.7, 60 and
42.3 billion won, respectively.
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[Table 1] Operation & Maintenance costs specifications

Category Descriptions Period
Resurfacing Pave again 10 year
e Surface treatment,
Rehabilitation . . Annual
patching, coating,
o . Culvert, drainage
Facility repair L 8¢ Annual
retaining wall
R Fence, Security, road
Other repair . .y Annual
sign, lane paint, etc.
Emergency repair Emergency repair Annual
. Labor, maintenance
Operation costs Annual
costs, etc

[Table 2] Estimation of the O&M costs for 8 highways

Resurfacing
. Other costs
Name (mil.won/km at (mill wonykmy/year)
every 10years) WO yea
Gyeongbu 1257.4 43.6
Namhae 1327.8 49.9
Seohaean 1309.3 39.6
Honam 1180.7 423
Jungbu 1005.5 54.3
Jungbu
Inland 654.7 48.8
Yeongdong 1118.9 77.9
Jungang 2262.24 44.5
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[Fig. 1] The payoff of the ceiling and floor options

[Table 3] Projection of O&M costs for 20 years(mil.won/km)

Year 1 2 3 4 5 6 7 8 &) 10
Moderate case 501 50.1 50.1 50.1 50.1 50.1 50.1 501 50.1 1314.6
Worst case 445 45 445 445 445 445 445 445 445 2306.7
Bestcase 488 488 488 48.8 48.8 48.8 48.8 488 48.8 7035
Year 11 12 13 14 15 16 17 18 19 20
Moderate case 50.1 50.1 50.1 50.1 50.1 50.1 50.1 50.1 50.1 1314.6
Worst case 445 45 445 445 445 445 445 445 445 2306.7
Best case 48.8 48.8 488 48.8 48.8 48.8 48.8 48.8 48.8 7035
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T= 2013(contract date) 2014(payment) 2015(operation)
Where, A = Accumulated O&M cost in moderate case
B = Accumulated O&M cost in worst case, and
C = Accumulated O&M cost in best case

[Fig. 2] A value of O&M liability
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[Fig. 3] Estimation of the exercise price for floor based
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