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As prices of energy resources such as oil and gas started to rise
steadily in 2000, energy security has been one of the most important
topics in the world. To secure more energy, most of countries which
are highly dependent on imported energy resources try to occupy
oversea oil or gas reserves, thereby intensifying competition for energy
resources around world. Under this circumstance, we focus on
independent E&P companies since they are relatively small size
companies which are suitable for M&A.

We analyze investment option values for these E&P companies using
a real option model for depletable resources. Based on analytical model,
empirical study is provided to examine rationality of investment for
energy companies. The result shows sufficient profitability for independent
E&P companies in both oil and gas projects in the North America
during 2004 to 2008. In Particular, oil projects were more feasible than
gas project due to lower price of gas and high volatility of gas price at
that time.

Keywords : real option, independent E&P, price uncertainty
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20009 o]F= oA 7pAo] AHAH R Apdtel] wel pElueie} 3ol
U9 Bt Fiell oEds wTlellAl A tHe v F83 o]
7b Hadet, ol2d §7] SellA ey df9 ey AlS HA sk
S oy tE AEE Sfd ArAkdedM ASAow x¥sta gleh 2egt

) d3to® ] AN AReal 7hadAl 5o F19E SAE] §9
A ZkeA el gk e A5 YA I gl Aol ey 374 o]9
of viefat efo] = oluA] AN 719 s3] SEiAd, 2 714
o 3¢ Aol A Wt migk QS 7] Sl sle]l M- 7k s
g9 "3t Aodsty ol gk AL oldrt ezt

Afreb 7122 A48e ©4}b - A4 Exploration&Production, E&P)3}
= 7192 2A Al 7HA HeE B 4 oloh A AR 18009 T - &

A Aol Ak A A AR RA kL, Afalse] dofd
197099 8714 AA A RS FEIW Exxon, BPE 22 oA
T AA714 (International Oil Companies, 10C)e] 9lc}t.3) o= 7|4
= 1970dd oAM= T FAHSENE] A Ui w5 el
Aol & F25 3 WA, T A Fist o] F A FFAE 3
71 918 ASA oz A el digt Fab FRE =] AR

F AR, 19709 AZZ do)A IAAR7IHE(I0C)0] afstr od
Ao S wrsksliAl ddgHol Fkebr] Al OPEC FA4l9 =994
%719 (National Oil Companies)e] $lch.4) AR-T]®] Aramcovt F-9l°]

o)
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1) AAVFAR, A43p 8l 2872 A41 2 (2010).
2) £ AFof|AE= A=Al (Conventional) T Bl A&l A (Unconventional) Hed7}~2 ojn] g}
3) 2A71%F - A43)(2009) .
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7HAe] ARl ol FAb AE 9T 5 glcks 7P wiiel AR =
EAE ALaprlol= A ot AN Z2AEE diqfre] FApL
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II. 1] E&P7Is19 £4 24

H g pox= AARA RS GlobalDatait7F vl=- ZdAH¢493] (Secu-
rities and Exchange Commission, SEC) 52 #A5E njgoz Ag
gk 20041 ~2008W 57709 Hvw 534 E&P7Ig]e dlolgE o]&slgict.

Bolofs A - vke] a8 s R8sk B3 B&P/Ige] 4
9] wed, olF F Wb AP el ARVE BEE Ao A
2 ol BEAQ 5T 719 HelEE ol gsle] Hvl YA E&PrIYE
ANl A3 Aels) 1 g

1. SQufgek A3t

GlobalDatajit+= A7FEdS 715502 slo] AR 7|9
B2 FE3idtl, olF bTH 7]dde] BEAsta ole dxd A

(e}
o
22k (Proven Reserves)® & 32> (% 1)3} 2tk 20089 7] 5770

CE 1) & =elofge Bl

et
2004 2005 2006 2007 2008
M287tA | vl A 57,282 59,796 60,314 65,534 64,526
(MMboe) | E&P &7 9,293 10,558 11,538 12,242 12911
Me )3 A4 21,371 21,757 20,972 21,317 19,121
(MMbbl) | E&P &7 3,772 4,380 4,630 4,852 4,529
TiA v AA | 208,282 220,628 228,182 256,460 263,346
(Bcf) E&P 3 33,124 37,066 41,245 44,144 50,292

%4 GlobalDatajil:2} EIA(Energy Information Administration).
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6) boe: barrels of oil equivalent, bbl: barrel, cf: cubic feet, MZIOB, b=10°
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To= sto] (ad 2o Ay Tk 5T F 2709 71 shAdwt B

ek, o5 3] A9 Ag e
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=il A4 53t 718 AA 5T 714 F 67el 2, 7k 53 7]
B Ao® vt

A E&P7I9E0] SHsta gl leiged Sl A E 2

Z0] 7HH—J1_ A EHE = AV wiAEE(developed reserves)S Rf3ka

Ao A 66% (EFHA 171%) 7522 7|9 qf =l 4

it

0

o

(£ 2)9 3 Ak=FS B, 20084 7]52& 594 E&P7IGES &
1,040MMboes AARISI=H, ol vlo AA AAFEF 6,405MMboe] 16%
of akshe Aol Af I A Ak 23%, haE 14%F A4

2004 2005 2006 2007 2008

Aegrla | Hl= A 6,298 6,108 6,102 6,281 6,405
(MMboe) | E&P &7 742 781 862 951 1,040
e ul= A A 1,983 1,890 1,862 1,848 1,812
(MMbbl) | E&P &7 290 317 353 388 409
7} )= A A 25,026 24,466 24,591 25,714 26,639
(Bcf) E&P 3| 2,709 2,785 3,047 3373 3,757

%3] © GlobalData®} EIA(Energy Information Administration).
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11%°) gt

7) & FAFN=F 58]’ (Acquisition Costs)+EFAF]E-(Exploration Costs)+7]RFH]-E(Development Costs).
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719 Bt Skl e AL vebdeh. A 199 £4 Pee ALV
4 wae) AZ¥A JEoA £ o FAHOE BREES S

4. boed T3} F9 H|E

ok 2 A3 (ad HellAd Be AXH Y

T2 BlgozE AAu|gel AiE(Lifting costs)¥ ZH4n|4-<l DD
&A10H]go] gl DD&AW]E-2] 7% A 2 Al FAbgl v]8-5 Apiks)
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webd A7 (Successful effort method)® AF-17PH (Full cost

9) Compound Annual Growth Rate.
10) Depreciation(3}7}4+2}), Depletion(7F 242, Amortization(SF-8AAR] AR,
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A7 pe &, mE 7S e,

Mason(2001)2] 233} FAkskAl e AL 7Hew]E(0 < g, < 1)& a7
b ) AR AFse FolAl AR tellA] wgsta alt skl (R,)
of A beul s ¥ .k, 7t ATHR,S 2715 R,). WA el A
W g g = q(;R,;t% Wk sha stalviAar AR ot 2

AL 2=t

dR;, =— q;,dt (2)

a3 Aot 71ne 7L gAA R oo} o] #FE34(Random
process)ql Geometric Brownian Motion(GBM)< wEchy 7}A gk},

dp; = pup,dt + op,dz (3)

A9 A (3)dllM pe 7HFAY S7H(Drift), o= WA (Volatility) =
Julstar dz= $H# (Wiener process)®] S5 onlghc},

A dA7I7b bed ZRAES siAe FAt oldEr] Al “FATHA
(Value of the option to invest)"?} FA7} $k5=]o] AJate] 7hazl o]
Fo] "z2AE7}3](Value of the project)’Z T8 4= olch. {A4d7kx<}
ZRAEIA = R 7E AAeAe] Al 7HA (p) 3 AlrERl v Ak
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f - 7k 714 9 GBM wzulE]

Al ded ARt 7kxe 7H4 dojel= WTI df d& 743t
Henry Hub AHd7ks d& 7HA1DS o gsiglet. (2 6)9] WTI <+ &
E 7S B, 20009704 olE 2058 AelA wEa giE 95 7L
20004 o] F -2 27k sl Aoz s 2008 FEINV1E 7
oA FEEIIL o F A7I7E S EERA o] Asehs B Beli Sl
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3% 6> 47 % 72 71 F0f
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11) WTI ¥5-¢} Henry Hub A7}~ 74 2% ElA(Energy Information Adminstration)
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