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Abstract
Public Private Partnership (PPP) has been welcomed by government around the world as an innovative infrastructure

delivery. Currently, there is a new type of PPP arrangements that is being employed in the highway sector in Thailand called PPP
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O&M Gross Cost in which the private operator is responsible for operation and maintenance of the project to meet performance
specification and will be paid for a fixed sum of money over the contract period and the public agency is responsible for land
acquisition, construction cost, and still bears the market risks such as tolled revenue risk. In PPP O&M contracts, compensation
made to the private operator will be linked to output performance. This payment mechanism is called “availability payment.”
Under this payment mechanism, the actual compensation will be adjusted by performance deduction to be calculated in each
period if the private operator fails to meet performance specifications of the contract. This article is to present risk analysis
framework using Monte Carlo simulation of key stakeholders in PPP O&M contracts, namely, public agency, private operator,
and lenders. The proposed framework is then applied to a case study project named Motorway#6 (Bang Pa-In to Nakhon
Ratchasima). Based on the application of the proposed financial risk analysis framework, this study found that the financial risk
of the public agency was high. However, the public agency must include economic benefits into the evaluation since financial
NPV is only part of the whole public project evaluation. As for private operator, the financial risk is relatively high as well. This
is mainly due to the low bid price of the private operator. Finally, lender’s risk of the default of the loan, measured using DSCR,

was quite low since the mean of the DSCR was greater than 1 over the course of the term loan.

Keywords: Risk analysis, PPP, O&M contract, Availability payment, Stakeholders, Motorway
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Unit: THB per Duration

Traffic Volume per Duration of Lane Closure

Direction (pcu/h) 1-15 minutes 16-30 minutes 31-45 minutes 46—-60 minutes
1,000 or less None None None None
1,500 4,400 17,200 38,600 68,500
2,000 15,700 62,600 140,800 250,300
2,500 36,500 145,700 327,800 582,700
3,000 84,000 335,800 755,300 1,342,800
Over 3,000 130,100 520,300 1,170,700 2,081,100

d' a \ u L4 v \
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Unit: THB per Duration

Traffic Volume per Duration of Lane Closure
Direction (pcu/h) 1-15 minutes 16-30 minutes 31-45 minutes 46—60 minutes

2,000 or less None None None None
2,500 900 3,100 6,900 12,100
3,000 5,700 22,200 49,900 88,500
3,500 12,600 50,400 113,300 201,300
4,000 23,700 94,700 212,800 378,200
Over 4,000 82,600 329,300 742,000 1,319,200
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Description Indicator Demerit Point
=95 % to <100 % of
Incident Response
incident cases 0
Time, Including
290 % to <95 % of
on-site Traffic
incident cases 50
Management,
=85 %to <90 % of
within 30 minutes
incident cases 100
in general cases
<85 % of incident casey 150
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Demerit
Description Indicator Point
Roughness of Concrete Maintained 400 per 1

Pavement, Average |condition Average | lane - 1,000

IRIin any 1,000 m. | IRI <3.5 m/km. m.

v
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QOV,, = (5;VDPs),, x 0.002% X OMLP,,(8)
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QED,, = EDPs x 0.002% x OMLP,,  (9)

[} a ! 9/
Tag EDPs = azunudiuiuain lasmaneunih
(Excess Demerit Points); OMLP,, = ANOVLUNUIINAIG
o o o v 4 ad
autiununazihgesnelulasinai ¢ 90 ¢
LY a < QY
4.2.3.Muumendiamanivesmlaoialums
AUHUNUUZIINFITIE (OM costs)
2
MIAWIUNULAZINFITNITUAINAADMTAUVDY
9q Y a a1 g9
Tasamsveuensud Inusnms Tasnarlda1elums
Y
autuaunazingadnevvegnulsuinesiaslu

Tasams (AADTY) ﬁ'nJ'ﬁﬂﬁﬂUlﬁ}ﬁ\iﬁNﬂ'ﬁﬁ (10)

Tas OM, = m19elumsduiivaunazaigeine
T3l « FC, = sldaelumsdutivaunazihgesnm
A9f (Fixed cost) 1uili £ Ve, = A114518Tuns
Autiuaunazngas e sAY (Variable cost) Tl &
AADT, =13 u1mv35195naede Tuluilil » AC, =

A lFaoinAY (Added cost) Tunsaintimsdoutigan

nm v o = a A
lildnasinasguanuiouvesianaluila
4.2.4.90510AaA (Discount rate)
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YDIAUNUITUN Y (Risk adjusted cost of capital) 31989910
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TA7483 99111 T8N TUN19HAILALTUIATNAIU DL 8
(Asian Development Bank: ADB) minuiesas 8.60 Avl
a d d' ya Y YA (Y] A
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Monte Carlo simulation
as o a o 9 [ U 1
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