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Keywords                                                  
1
ABSTRACT 

 
 

Traditional project evaluation based on discounted cash flow analysis 

which ignores the upside potentials to an investment from managerial 

flexibility and innovation is not a suitable approach for evaluating 

high risk projects such as projects in oil industry. Nowadays, real 

options valuation approach that borrows ideas from financial options 

attracts the expert's attentions. In spite of the fact that experts have 

paid attention to this new method, applying this approach has some 

limitations. For applying this method successfully, we need to estimate 

some input parameters. One of the most important ones is volatility. 

volatility is a key parameter, but it is difficult to estimate. From a 

traditional investment viewpoint, volatility reduces project value 

because it increases its discount rate via a higher risk premium. The 

estimation of project volatility is very complicated since there is not a 

historical series of project values and most of projects are done for 

the first time and they are irreversible. In this article a method based 

on present value of future cash flows that we named profitability index 

and Monte Carlo simulation is proposed to estimate the volatility of 

projects. This method is applied to estimate the volatility of south pars 

gas field development phase 15  &16 as a case study. 
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NPVIRR 
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ROV

ROV

                                                 
1 Real options valuation(ROV) 
2 Discounted Cash Flows 

  

 

  

 

 

                                                 
3Cash flow base approach  
4Financial asset base approach  
5Expert Assumption Approach  
6 .Logarithmic cash Flow Returns Approach or Logarithmic stock 

price 
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Time 

Period 

cash 

flow 

Cash Flow  

Relative Returns 

Natural Logarithm of 

Cash Flow 

Returns(X) 

0 $ 100 _ _ 

1 $ 125 125/100=1.25 Ln(125/100)=0.2231 

2 $ 95 95/125=0.76 Ln(95/125)= -0.2744 

3 $ 105 105/95=1.11 Ln(105/95)= 0.1001 

4 $ 155 155/105=1.48 Ln(155/105)= 0.3895 

5 $ 146 146/155=0.94 Ln(146/155)= -0.0598 

 

pp



2

1
)(

1

1
   







n

i
i xx

n
volatility

nxxx

EBITDA  

                                                 
1 .Earnings  before the deduction of interest, tax and amortization 

expenses 
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PVCF

PVCF

X

0

1ln

                                                 
1 . Logarithmic Present Value Returns Approach 

X

X

Time 

Period 

cash 

flow 

Present Value 

at Time 0 

Present Value 

at Time 1 

0 $   100 100/(1+0.1)0=100 
 

1 $   125 125/(1+0.1)1=113.64 125/(1+0.1)0=125.00 

2 $    95 95/(1+0.1)2=78.51 95/(1+0.1)1=86.36 

3 $  105 105/(1+0.1)3=78.89 105/(1+0.1)2=86.78 

4 $  155 155/(1+0.1)4=105.87 155/(1+0.1)3=116.45 

5 $   146 146/(1+0.1)5=90.65 146/(1+0.1)4=99.72 

SUM $ 567.56 $ 514.31 

X


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D/E  

                                                 
1  . Market proxy 

2 Debt/Equity Ratio 

3 Leverage 

ED

Equity

RO



1




 

MarketMarket

Equity

ED


1
Business




 

)
D

.(1 
Company

Business

Company

RO
E



0companyD Business RO

WACC

 

 

NPV

                                                 
4  . underlying asset base approach 
5 .Management Assumption and Guesses 
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Meanvaluepercentile
Volatility
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NPV
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layout

NPV

Outlay

OutlayNPV

Outlay

PV
PI
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


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Outlay

NPV
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 )( PILNSTDVolatility 
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Year
CAPEX 

(million $) 

operation 

cost 

(million $) 

inflation 

effect 

Cash out  

flow 

 1 292.57 0 0 292.57 

 2 1,568.73 0 0 1,568.73 

 3 1,010.93 0 0 1,010.93 

 4 145.77 0 0 145.77 

 5 0 105.63 1.10 116.19 

 6 0 105.63 1.21 127.81 

 7 0 105.63 1.33 140.59 

 8 0 105.63 1.46 154.65 

 9 0 105.63 1.61 170.12 

 10 0 105.63 1.77 187.13 

 11 0 105.63 1.95 205.84 

 12 0 105.63 2.14 226.43 

 13 0 105.63 2.36 249.07 

 14 0 105.63 2.59 273.98 

 15 0 105.63 2.85 301.37 

 16 0 105.63 3.14 331.51 

 17 0 105.63 3.45 364.66 

 18 0 105.63 3.80 401.13 

 19 0 105.63 4.18 441.24 

 20 0 105.63 4.59 485.37 

 21 0 105.63 5.05 533.90 

 22 0 105.63 5.56 587.29 

 23 0 105.63 6.12 646.02 

 24 0 105.63 6.73 710.63 

 25 0 105.63 7.40 781.69 

 26 0 105.63 8.14 859.86 

 27 0 105.63 8.95 945.84 

 28 0 105.63 9.85 1,040.43 

 29 0 105.63 10.83 1,144.47 

 

LPG

 

LNG,LPG

Black and Scholes(1973) 

Merton (1973) McDonald and Siegel (1986)

(1988)Paddock et al.

McDonald and Siegel (1986)

.

(GBM)

                                                 
1Geometric Brownian Motion 2 
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LNG

LPG

Lumenault [13]

                                                 
1 Drift 

Y
e
a

r 

C
a

sh
 o

u
t 

fl
o

w
s 

C
a

sh
 i

n
 

fl
o

w
s 

n
e
t 

ca
sh

 

fl
o

w
s 

N
C

F
 

a
ft

e
r
 T

a
x
 

C
N

C
F

 

2007 357.8655  -357.87 -357.87 -357.87 

2008 1918.8549  -1918.85 -1918.85 -2276.72 

2009 1236.5554  -1236.56 -1236.56 -3513.28 

2010 178.3023  -178.30 -178.30 -3691.58 

2011 142.1258 2284.31 2142.18 2142.18 -1549.40 

2012 156.3383 1730.57 1574.23 1574.23 24.84 

2013 171.9722 1027.17 855.19 855.19 880.03 

2014 189.1694 996.96 807.79 807.79 1687.82 

2015 208.0863 1073.12 865.03 865.03 2552.85 

2016 228.8950 1254.98 1026.08 1026.08 3578.93 

2017 251.7844 1011.67 759.89 759.89 4338.82 

2018 276.9629 979.73 702.77 702.77 5041.59 

2019 304.6592 1277.02 972.36 972.36 6013.94 

2020 335.1251 1360.22 1025.09 1025.09 7039.04 

2021 368.6376 1929.42 1560.78 1248.63 8287.67 

2022 405.5014 1236.57 831.07 664.85 8952.52 

2023 446.0515 1505.36 1059.31 847.45 9799.96 

2024 490.6567 1507.86 1017.21 813.76 10613.73 

2025 539.7223 2132.12 1592.40 1273.92 11887.65 

2026 593.6946 2414.35 1820.66 1456.52 13344.17 

2027 653.0640 2339.98 1686.91 1349.53 14693.70 

2028 718.3704 2641.67 1923.29 1538.64 16232.34 

2029 790.2074 3786.78 2996.58 2397.26 18629.60 

2030 869.2282 3175.67 2306.44 1845.16 20474.75 

2031 956.1510 2459.60 1503.45 1202.76 21677.52 

2032 1051.7661 2737.28 1685.51 1348.41 23025.93 

2033 1156.9427 1985.40 828.46 662.77 23688.69 

2034 1272.6370 2855.39 1582.75 1266.20 24954.90 

2035 1399.9007 3265.53 1865.63 1492.50 26447.40 

CNCF
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NPV)

NCF after Tax

PI

1
LRC

NPV
PI

LN(PI)

Mean 1.083621646 

Median 1.0723255 

Mode N/A 

Stand. 

Deviation 0.47211522 

Variance 0.222892781 

Mean Std. 

Error 0.004721152 

Range 3.643049592 

Range Min -0.628697529 

Range Max 3.014352063 

Skewness 0.127433889 

Kurtosis 0.101874248 

  

  

 

 

 

 

(ROV)
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