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Valuation of Oil Exploration & Production Company:
A Case Study on CNOOC Limited

Student: Teng, Chen-Ho Advisor: Dr. Huimin Chung

Graduate Institute of Finance
National Chiao Tung University

Abstract

With the increasing demands from emerging countries like China and India, the
commodity markets have been on the focal point of investment again. Valuation of
commodity companies is very different from valuation of other companies-mostly
because the value of commodity companies is heavily affected by an external factor
1.e. the commodity prices. Other internal factors have relatively lower impacts on the
value of commodity companies.

Two methods were suggested by Damodaran to proceed for the valuation of
commodity companies. The first one is to estimate the normalize price of the
commodity and normalized earnings of that company. Based on the normalized
figures, we can estimate the value of the commodity company. The second method is
to use the futures prices of the commodity as the forecast prices of the commodity.

In this study, we follow the methods-suggested by Damodaran and use the
discount cash flow method to value ‘the fast-growing oil exploration and production
company, CNOOC Limited with ‘the purpose of demonstrating the valuation of
fast-growing commodity companies.

The findings and conclusions are:

1. The net incomes of CNOOC Ltd. are highly related to the oil prices. Based on
this relationship, we can estimate the future net incomes from our forecast of
future oil prices.

2. The 1-stage FCFF method provides a quick solution but it ignores the growth
value of the fast-growing commodity company.

3. The 2-stage FCFF method provides a better estimation of the firm value.
However, using the futures prices may bring in the embedded volatility to the
valuation. It is recommended to hedge this risk in the futures market.

In our discount cash flow valuation, we estimated the value of the operating
assets and the value of the proved reserves was not considered. For an even better

valuation, we suggest to include the real option valuation of the proved reserves.

Keywords: firm valuation, commodity company, discount cash flow (DCF) method

v



B Bttt ettt ettt ettt et et ateae et et eae et et te et e st ae et e s ens \Y%
BB B BBttt e e aa e e e e e e ba e e e aaeeebeeeeareeeaareeennes VI
B B B ettt ettt ettt ettt e ens VII
1 ) vttt ettt ettt ettt ettt ettt ettt et ettt et et et et et ettt et et et eae et et eaeete et ensereerens 1
L T g B B s 1

L2, B T B it 1

130 BT F 2 oo 2

- A= A TR 4
TR T 1 4
22, PRGRBIFET A B E B A o, 7
2.3. PR T D T e 11

3. = )gl%%} B ettt e e et e e e e —a e e e e tbeeeeatbaeeeeaabaeeeeanraeaeans 13
S LIS, \ ! 7 7S 14
A1 FAE I oo s vt oo 14

42. FL3F S AN RN NS e 14
4.2.1. — R BT T B T I g e 14

42.2. R B T R T B AT A e e 15

5. R B BT L T et b ettt 17
5.1 = BB IR B i B dT 02 e eet et e 17
510 - BERAREEERAE 2 17

5.1.2. R EGEITRZ TR F o, 19

5.1.3. Fe IR & 0 £ 2 77 i BT A 20

52. = FZFE;»IFL;% T B T IR TZ e 21
5.2.1. SRR EEITIRGZ ;—T—l% FEAEE 2 e 21

5.2.2. SRR EGEITIRG PR 23

5.2.3. SRR E R ITIHIEATR B A T e 24

6 BT AR TR oottt 26
P )’% ...................................................................................................................... 28
Y S 5 5 ORI e SO 29
MRS PRI B T B AT I T e 32



L-1 B F O AR o, 3
2-1 & A7 iy R ST A TR B e 4
2-2 FER R AR T B s 7
2-3 ¢ RBEL B D grskiﬁﬁ .................................................... 10
S-1 0 g F FAUEHETIOF M B R 18
52 Bid B ARE P B E LW e 20

- T )

VI



2-1
2-2
5-1
5-2
5-3
5-4
5-5
5-6

# P&

R T N - D U 8
R I R L N 12
R U 17
— PRI E TR BT ATR B AT e, 21
PR BE R PATEY B e 22
P 2000-2009 78 F A E N E T e 24
SRR E T REATIA YA B A T s 24
B~ R ARG E BAEEREEE e 25

VII



i

EAFANF Gl IALPRT RS B AL e g £ mR L LM

d IR BT ORE S SLRHY S Y BT R AR DT

Fp g % ) A FEFLAFHENFAELAE R 6 H RN T IRE B
B MBRRG R ER S AEFEERBRLE ROARE  GWFFR 2
ALERaf EEE U2 A EABRRTART e § FHEART LD F

HI2F Wi HFEPLAEFNERFTREFRZHEL -

BEEBL A B R MR A B B LR
4 Ep K"]—rm'—ﬁ,’ifgq_i% B AT A ?#i{%‘%g’ FEOR X

SR CEHRSLYN FHEB P R AT
12. P 3 &85 p i

'EY RGBT R B R iR p F e R FER L A
( Crude Oil Exploration & Production Industry ) iT# % ¢ = % ¥ R4t i&% E o
SIOF § TIN
AEF AR 44 FJAE F % o 7 (China National Offshore Oil Corporation
Limited - CNOOC Limited):& {7 §f B3 » # ¥ %%‘ B iR AR LA ;b\x—*z AR

MG R EER AR L REEDEL X6



AP Fm e A REHSRWITFE AL YR AT
1. - FEE A B TR EE S LD FHEBL AP

20 fEREERE A E LD Y WL Eaugr §A

A E R BRI Nk s e RS

13. 71 ##

AELEAZI R LA R 11T o & A B T

Fok B IRPAELZEIT R E BB P BT R
$-% AEAE R CARFAEGA

FER PRI AR M 2 e AL

B g PR RP R FERREEL S

FIR FREFESN DN AFTLAER S

BA R BWCRIFESREFTDAEEART FFLL 00



*
*
F
%

B 1-1 &3 in 428



2. A¥EAN Y

21 b iEie 2 A E@FA

Fifex R F A5 £ & ik ¢ 1395 BP Statistical Review of World Energy
(2009) > i ~ X RF R B AL SR L & = fEA ik o 2008 &£ > v P
ik et & A B E 35%124%29% @ R frx R g aribant £ 5 60% o
R 2-17 g 2y po 1983 # 3 2008 # 5 ok o Rd fo X 2R g - E?K{* g
B E R TRP DG RNA LA RTEALE BRGF RAFHTT

R R 0 AT IR A10 # 2 320 & T A0R LRk 2 A o

World consumption
Milion tornas oil equivalant

& Coal

@ Hydroelectricity
© Muclear energy
@ Matural gas

@ Ol

Natural gas:
24%

83 a4 865 a6 &7 a8 a0 a1 az 3 24 a5 96 a7 a8 ag 00 o1 02 03 o4 05

‘World primary energy censumption grew by 1.4% in 2008, below the 10-year average. |t was the weakest year since 2001. Oil remains the world's dominant fuel, though
it has steadily lost market share to coal and natural gas in recent years. Qil's share of the world total has fallen from 28.7 % to 34.8% over the past decade. Qil consumption
and nuclear power generation declined last year, while natural gas and coal consumption, as well as hydroelectric generation, increased.
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052 - PPERILEMNEITRBE AR B AT

4o % b i =USD80/4 , R4 = & F=3.5%

TaF &+~ 10.29% 11.29% 12.29%
=0 B

11.96 10.44 9.27
(HKD/#%)
F L B (%) 15% NA -11%

4% b % =USD80/4i, T32F & = #=11.29%

AH AR F 3% 3.50% 4%
R 9.99 10.44 10.95
(HKD/?*%)
* R %5 (%) -4% NA 5%

TR KR AR

5.2. Z B & B ITIHE

5.21. = P ER & 7R 751 32 =~

Ryp P A 2010 £ = 7 A <Y RAEE N G LD F 2010 E WG B H
> o200 F AEPHRIZ2ISFARI0FFH £ 02011 %
2015 &b F AR E FIFH 5L 6%I 10% « 1 5% 2000 £ 2 £ FHL o
B2 AOEZ2PRAE 2% T AF QB 18% ) BREZAD R eI AF
ARGV GIAART EP D g NP ELERGRNE A RFLAE o

Bb 2 A ARF RROFEMNIRBEGE I TRRB IO RF L B
P HRTEa ko Xk TY EF 1 USD=6.8295RMB # & & 12 & 2% 4 7
B fi B AERUERT UL BED R X RF S ol oF FIE S
BRF o 24T E TR B A Y E oot p 2 JIL R By e

gt G o A uld 2000-2000 & £ # B BT Hoa @ (e 5-3) -
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F 5-3 ¢ A e pAR B

2000

2001

2002 | 2003

2004

2005

2006

2007

2008

2009

T35

¥ ETR
% (%)

49.8

49.1

483 | 383

40.5

52.1

48.4

45.4

42.8

38.3

453

PRF
H(%)

18.9

23.4

22.8| 303

323

259

48.5

27.5

26.6

40.0

29.6

E -
%K
N ELL fle

(%)

10.6

12.3

152 113

9.9

8.6

7.8

8.1

8.0

15.2

10.7

—f}] N ?,'v #
l7':1 ‘_—“F_li(

~ m;h B

(%)

2.1
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0.0
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0.0

0.5
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Oil & Gas %4 #5738 T e @ o F]pt 2§ B~ Major Oil & Gas » #f e 35 B & 0.98 %
FERITAEDNTHBFT LS A

5 ek =3.51% + 0.98%(5.85%) = 9.24%

T3 &= & =0.0332%(3.96%)*(1-0.278)+ (1-0.0332)*(9.24%) = 9.03%

# FCFF = [NHNCC-WCInvI+Int(1-t)-FClnv 7 2 418 2 $ jF Bt 2 9 chp o T

FCFFy(1+9)

T AL R (WACC—-g)

Sei L W ITIE P FCFF frdt B AR FH B & P EF EFT A hl & o 4

&

¥
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5.22. = BBER & A EIHEEH S5

wA

I

LEH L 8% NEANEFL B RT > Wt E R @Y h e
& 5 HKDI12.59 (3-im3s B B ko) o

d 4 5-45 ¢ e 2000-2009 Y Tiog B AL F L 12% 0 F AP
8% A R AL FBERBP LI A ¥ FHE L F AT € BIT 10% - 4k &
10%:hA B & & 5 k258 » ¢ 4 chd i & 5 HKDI3.68/7% o B2k @ /40 & %
T EDER AL FAH38-10%2 B> 8 F % 8 s & HKD12.59-13.68/ 1% c1 % -
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% 5-4 ¢ ;&% 2000-2009 ¢ F A & =~ & F

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

9% | 33% 3% 7% | 11% 8% 3% | 13% | 18% 9%

A e Sy

w}%%%\ma;

SR AR R

523 R ERENTITRETERAT

EH-FERETEITREN DL L FF BT R A1 0 B S dcd

550 Hyr M E s o d A9 NS ETE 0 A FERERHS Y RER

)
s B S A A S LS £ oA AL T T L AR BT
T E 1% D 0 0§ ¢ E L EAE 10% R FE S LD PRI EF
frB i S EPNTOF & LA NP BRI, > A %% 0 SR TR
G Kt 4-5% o
055 BRI ENBITIRENTRE B A

AR A E & 6% 8% 10%
0 E (R6%) 11.58 (-8%) 12.59 13.68 (9%)

TIaF &2 A 10.48% 11.48% 12.48%
FHE (RE%) 13.11 (4%) 12.59 12.09 (-4%)
RIFAEDPTHBFT L2 4 8.03% 9.03% 10.03%
EOLfE (%5 %) 14.74 (17%) 12.59 11.1 (-12%)
AH AR P B oK 3% 3.50% 4%,
EOLTE (%5 %) 11.74 (-7%) 12.59 13.61 (8%)

FRKR D AP R
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CRERAMBIRESHARAD o RF PG Rawgg R L A P2 2010
£S5 13 p A i R(rd 5-6) 0 BR XA LAY F D]V A koL
W& 5 HKDI12.35 4p#>t 5 % 3 p ch HKDI2.59 » & 5 T 11 1.9% © 48 #i
R IE (-12.4%) % B F B RR(-2.2%3]-8.1%) 7T o B L (E T AR HHaE i

EEALLPT ALPER R R A5 B REF A E 2 AF Gt DR

"

3056 R~ RF R Hes gE

spot | 2010 [ 2011 | 2012} 2013 | 2014 | 2015

AR b 86.19 | 8979 | 19290 | 93.93 | 94.18 | 94.51 | 95.13

S7*3p)
A R DR
75.48 | 82.54 | -87.71 | 89.60 | 90.74 | 91.81 | 93.08
(5% 13p)
BrgE S (%) -12.4% | -8.1% | <5.6% | -4.6% | -3.7% | -2.9% | -2.2%

TRFYE
413 4366 | 5.358.0 5847 | 6.132| 6.410| 6.713

5" 30p)
TRFHE
444 | 4707 | 5.721| 6.167 | 6.436| 6.710 | 7.010
(57 13p)
BREEF (%) 75% | 7.8% | 68% | 55%| 5.0% | 4.7% | 4.4%

FALK R A AT
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1y

342
N Vo2 IR L

¢ORAE T F LD P E SR > 2000-2009

PRA AR U @ sk http://www.cnoocltd.com/cnoocltd/default.shtml

YR RSP et

http://www.cnooc.com.cn/data/html/chinese/channel 1.html

PR IR e & sk http:/www.sinopec.com/about_sinopec/

PRIE G R R F B P st httpr/www.cnpe.com.cn/cn/

YRR RS = E 25 httpy//www.safe. gov.cn/model _safe/index.html

5¢ 75 B4 45 % 2k http://findnce.yahoo.com/ (£ ),

http://hk.finance.yahoo.com/stoek/index.php (A %)

2P &5 47 http/www.cmegroup.com/

NS
S~ B I

Aswath Damodaran, Ups and downs: valuing cyclical and commodity companies,

unpublished paper, 2009

Aswath Damodaran’s homepage http://pages.stern.nyu.edu/~adamodar/

BP Statistical Review of World Energy * 2009
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k- - RFEREREIFRIG (1)

y = 105.96x - 8872.9
%% (USD/RMB)

%% (RMB/HKD)

T ¥a5 1§ (USD)

T 353 i (RMB)
§EqIe

;Il—)t hu ?"\ j\é}? ﬁj.uJ j?&
BT
FEFAGE

F & (RMB/%)
F o (HKD/%)

0.1464
0.8797

11.29%

3.50%
192,628
27.80%

30

205
12,837
6.66%
52.52%
58,465
1.43
1.63

35

239
16,455
8.54%
40.97%
93,174
2.21
2.51

40
273

20,073
10.42%
33.59%
127,883

29

2.98
3.39

&
S

5

R

V-3

L RIRINIS 9

45

307
23,692
12.30%
28.46%
162,592
3.76
4.27

22,615
1,727

18,692
44,772

50

341
27,310
14.18%
24.69%
197,300
4.53
5.15

55

376
30,928
16.06%
21.80%
232,009
5.31
6.03

60

410
34,546
17.93%
19.52%
266,718
6.08
6.92



k- - PRI EEITRE (2

T 325 % (USD) 65 70 75 80 85 90
T 25§ (RMB) 444 478 512 546 581 615
¥ EALE 38,165 41,783 45,401 49,019 52,638 56,256
P FTAEPEF 19.81% 21.69% 23.57% 25.45% 27.33% 29.20%
RARFF 17.67% 16.14% 14.85% 13.75% 12.81% 11.98%
FEFTARE 301,427 336,136 370,845 405,554 440,263 474,972
&% @ (RMB/%) 6.86 7.63 8.41 9.18 9.96 10.73
&5 & (HKD/%) 7.80 8.68 9.56 10.44 11.32 12.20
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We- - BPERA SRR

T 325 % (USD)
T 323§ (RMB)
¥R
P~ T AEPF
ERF B
FETARE
&% & (RMB/%R)
& i & (HKD/%)

95

649
59,874

31.08%

11.26%
509,681

11.51

13.08

(3)

100

683
63,492

32.96%

10.62%
544,390

12:29

13.96

31

120

820
77,966

40.47%

8.65%
683,225

15.39

17:49

140

956
92,439

47.99%

7.29%
822,061

18.49

21.01

160

1093
106,912

55.50%

6.31%
960,896

21.59

24.54



ek - RREREMEITRAE

A

(i

&K %
%% (USD/RMB)

%3 (RMB/HKD)
¥FEALE S

> E P TF 4
LT T IOF
RS R

¥ EATE RS

ERFTF

ITH ~ 3745 % #hl ik o b
FLE 7 * g o b

8%

0.1464

0.8797
45.3%
11.48%
9.03%
3.50%
27.80%
29.60%
10.70%
0.50%
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(FHEHAEE)
ARFRAE (FHHARATE)
b #e (USD/T)

R 45 (RMB/H)

TRF B R (USDHi i § £)
TARF B (RMB/Mi# 4 &)
R

¥ flE

¥R

fis § F LR

£ #F (FCInv+WClnv)
I~ AT4E R Hgd
FIELA-F5)
Fhramampd mang

7 i

# X
E
A
4

2RIRE
(RMB/#%)
(HKD/%%)

%
#
=

m

i
I
(B

i
-
(B

- e

2010

290.0

237.8
522
89.8

613.2
27.0

184.3

155,443
70,416
19,576
50,840
46,011
16,632

561
22,023

0.9471
20,858
490,233

11.08

12.59

2011

313.2

256.8
56.4
92.9

634.5
33.1

226.1

175,697
79,591
22,126
57464
52,006
18,800

634
24,892

0.8970
22,329

2012

338.3

2774
60.9
93.9

641.5
36.1
2468
192,949
87,406
24,299
63,107
57,113
20,646
697
27,336

0.8046
21,996
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2013

365.3

299.6
65.8
94.2

643.2
37.9

258.8

209,693
94,991
26,407
68,583
62,069
22,437

757
29,708

0.7218
21,443

2014

394.5

3235
71.0
94.5

645.4
39.6

270.5

228,024
103,295
28,716
74,579
67,495
24,399
823
32,306

0.6475
20,917

2015

426.1

349.4
76.7
95.1

649.7
415

283.3

248,748
112,683
31,326
81,357
73,629
26,616
898
35,242
659,585
0.5808

403,545






