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 Context: Concept stage P3 design evaluation

 Objective: Life-cycle  value assessment

 Method: Risk-based valuation through MCS

 Case study: Delhi’s IGI Airport

 Results: Post-hoc analysis of project P3 value

 Contributions: The effect of flexible technical design

A case for contractual flexibility

Overview



A stylized P3 model
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Objective: Life-cycle Value Assessment

 Discounting: time-value and risk

 Time Value: Money now is more valuable than money in the future

 Risk: the future is uncertain

 Risk increases the discount of the future

 Value is probabilistic: Projects can be successes or failures

 Contracts allocate risk between the public and private 
partners

Can flexible design insure and enhance project 
value by helping manage risk?



DIAL – Delhi International Airport Limited

 30 – year concession awarded in 2006

 Designed for 62 million ppa

 Upgraded terminals, new runway (11-29)

 Option to expand to 100 million ppa

 46% gross revenue transfer to public 
authority

Source: Report of the CAG of India (2013) 
on Implementation of PPP in IGI Airport

Source: www.delhimetro.net



Method: Monte-Carlo Simulations

1. Identify the stream of project cash flows

2. Calculate project value for the stream of cash flows

3. Perform sensitivity analysis

4. Explore probabilistic value combinations

5. Compare the effect of flexible design concepts



Establish demand projection
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Develop static project NPV calculator

Source: Sakhrani & de Neufville



Test sensitivity of project value to assumptions
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Sensitivity analysis can be multi-variate
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But the future is uncertain
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Develop probabilistic view of project success
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Future runway addition (flexibility) adds value
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Contract allocates risks: winners and losers

8,290INR    5% 7% 9% 11% 13% 15%

30% 9,204 7,110 5,663 4,638 3,894 3,341

31% 9,485 7,322 5,827 4,768 4,000 3,428

32% 9,767 7,534 5,992 4,899 4,105 3,516

33% 10,049 7,747 6,156 5,029 4,211 3,603

34% 10,331 7,959 6,320 5,159 4,316 3,690

35% 10,613 8,171 6,484 5,289 4,422 3,778

36% 10,894 8,383 6,648 5,419 4,527 3,865

37% 11,176 8,596 6,813 5,550 4,633 3,952

38% 11,458 8,808 6,977 5,680 4,739 4,040
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49% 14,558 11,142 8,783 7,112 5,900 5,000
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40% (4,914) (6,956) (8,253) (9,077) (9,597) (9,918)
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46% (6,605) (8,229) (9,238) (9,859) (10,231) (10,442)
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NPV Share for Airport Company as a function of AAI Revenue Share and Discount Rate

NPV Share for AAI as a function of AAI Revenue Share and Discount Rate

Total Project NPV = AAI NPV Share + Airport Company NPV Share
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Contributions

 The study conducted a post-hoc analysis of the DIAL 
concession arrangement to assess life-cycle value 
implications

 Flexible technical design (capacity addition) changes value 
distribution and truncates value-at-risk

 Contractual flexibility (adjusting revenue transfer) can enable 
positive value shares to partners

 Increase size of pie through technical design; increase size of 
slices through concession design


