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Library
Senate Resources Committee

An economic research and consulting firm with offices in California (Los Angeles and 
Sacramento) and Texas (Houston and Austin)

* We provide consulting services in various industries, including petroleum and natural gas. 
regulated utilities, electricity, telecommunications, and computer software

• We have worked for:

• A number of state governments on energy-related matters, including the States 
o f Alaska. California. Hawaii, Louisiana. New Mexico, New York, and Texas

• Federal government agencies, including the Department of Justice, the Federal 
Trade Commission, the Department of the Interior, and the President’s Council 
o f Economic Advisors

• A number o f foreign countries and international agencies, including the World 
Bank, Mexico. Nigeria, Turkey, and Tanzania on matters related to economic 
development and privatization of state-owned utilities

• A number o f companies in the petroleum and natural gas industries, including BP, 
Occidental Petroleum, ANR Pipeline, Koch Gateway Pipeline, Sempra Energy, KN 
Energy Corp., Lyondell-CITGO Refining, Total Petrochemicals U.S.A.. Panhandle 
Eastern Corp., and ONEOK, Inc.
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• Economist working in conjunction with Econ One Research, Inc.

• Ph.D. in Economics and Finance from the University of Chicago with over 30 years of 
experience working in the petroleum industry

• Chief Economist for ARCO from 1975 to 1998

• At ARCO, Dr. F iniua was in charge of petroleum price forecasting for the com pany's Long 
Range Planning Process and conducted scenario-planning exercises with senior management 
lesponsible for Investment decisions

• Consulted with the California Energy Commission, the State of Hawaii, and the International 
Hydrogen Infrastructure Group (a consortium of private companies and the U.S. Department 
of Energy) on energy-related matters

• Currently teaches forecasting and modeling at the University of California. Irvine

• Published articles in Business Economics, The Journal of Corporate Renewal, and The 
International Journal o f ForecasOnq

• Senior Fellow with the U.S. Association for Energy Economics

• Former President of the International Association for Energy Economics
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Conclusions/Observations 
Forecasts

Producers are using $40 as a plann ing base case w ith $30 as a 
stress price case. Majors may be using a s lig h tly lower price 
range than independents, but are m oving the ir views up.
-  This range may actually be lower than their best estimate, but is 
consistent with their "prudent" planning approach

-  This range is consistent with recent observed oil asset purchases

This range is cons is ten t w ith pub lic ly available fo recas ts 
a lthough the recent EIA AEO 2006 is above th is range. (~$54)

What really matters is what fo recasts are the 'ris k take rs ” 
us ing?

Forecasters have been humbled (and w ill con tinue to be 
humbled) by the ir fo recas ts
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Factors Suggesting Continued Higher Prices (short-term)
-  Strong oil demand, especially in China and rest of Asia
-  Growing Gap Between Global Demand and Global Non-OPEC 
Supply

• Non OPEC oil supply cannot keep up with growing world demand 
permitting increase in OPEC’s market power

Factors Opposing Higher Oil Prices (lonq-term)
-  Conventional oil faces threat from alternative sources of liquids 
when prices are high

• Tar Sands: economic at -$20-30 oil
- Coal Liquids: economic above $30/bbl
• Shale Oil: economic above $45-50/bbl

-  Penetration of Alternative Transportation Vehicles
• Oil's key position in the transportation market will be eroded by Hybrid 

vehicles, Grid-Connected Hybrid vehicles, Fuel Cell Vehicles
A $10/bbl difference in oil prices is an $73B additional consume^ 
costs per year

E lA 's Annua l Energy Outlook (AEO) January 2006
-  Forecast of oil prices (through 2030, converted to WTI by Econ 
One)

-  Include Alternative scenarios, probabilistic forecasts developed by 
Econ One

In terna tiona l Energy Agency (Paris) -  2005

Reuters Poll o f 18 Oil Ana lys ts fo r WTI in 2010 (March 2006)

NYMEX Futures market 
-  WTI oil contract traded since early 1980s



Oil Price Outlook -  EIA Annual Energy Outlook 2006

EIA AEO 2006 WTI Crude Oil Price Forecast

20 00

10  00
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Alternative Oil Price forecasts -  
Reuters Poll (March 10, 2006) '

Source Commodities Week/y. Deutsche Bank, 10 March 2006

P rice  F o re ca s t fo r  W TI in  2010 

R euters  P o ll o f  18 O il A n a ly s ts

Analyst Number
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Producers have been “burned” by forecasts of high oil prices in the
past
Producers will test their projects against a price path that is below their
“Most Likely" view

-  They use the "o ffic ia l price view”  as a speed lim it to signal caution
-  By "h igh-grading," th r will have a suite o f projects resilient to price . isk
-  Their price view lags the current market price by as much as 5-7 years as 

prices r is e ,; id by 2 years as prices fall.
-  Current view m ight be: $35-40/barrel
-  Producers w ill also "s tress" test their projects at $30/barrel

The consequences of erior are not symmetrical
-  If a producer underestimates the future path of prices, they w ill not 

undertake high risk projects and their returns w ill skyrocket (the current 
situation relative to a few years ago)

-  If a producer overestimates the future path o f r rices, they w ill be scorned 
by Wall Street and investors (their position in the late 1990s)

-  They w ill “ m iss" opportunities, but these m isses w ill not be fu lly 
"penalized" by the market

■*111

Marubeni acquisition (2/23/06) o f P ioneer G O M  assets : -  $40 

Norsk Hydro  acqu is ition  (9/19/05) o f Spinnaker Exp loration : -$35 

Statoil acquisition (4/28/05) o f En C an a ’s D eepwater G O M : -  $30



Some Examples of Humbling Oil Price Forecasting

Energy Adm inistration Adm inistration (US DOE)

A Private Oil Company

• Polls of "experts" -  Society of Petroleum Evaluation Engineers





Historical Crude Oil Prices

World Crude Oil Price*
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Investm ent Decision-Making 
by Oil and Gas Companies



Financial Criteria'
Net Present Value |NPV)

Present va lue o f fu tu re cash flow s inc lud ing cap ita l investm en t

A pro jec t w ith a pos itive NPV is a candidate fo r acceptance

t ' ' 4 .* -
‘ * '

The d iscoun t rate at wh ich the NPV o f a pro jec t equals zero.

A ll p ro jec ts w ith an IRR greater than the risk-ad justed cos t o f 
cap ita l shou ld be accepted when there are no cap ita l budget 
restra in ts . Choose higher IRR pro jects when there are capita l 
budget restra in ts . A lthough trie “ market” w ou ld fund pro jects 
w ith IRR above cos t o f capita l, pro ject can be postponed.

IRR o f 12-15% cu rren tly ind ica tes th resho ld rate o f return 
w ithou t s ign ifican t risk factors.



Financial Criteria ,
Cash (Undiscounted)

• *•

Not used  as key investment metric
Often used to view size of project in presentations to sovereign governments 
Antithetical to discounted cash  flow analysis

-  Su ffers from  fa ilure to reward cash earfy
-  E.g. C a sh  flow s below  are equivalent, but not in  d is . ounted terms

Und iscoun ted Project C ash  Flow s



Prudhoe Bay Disco

Conclusions/Observations Regarding Exploration /  
impacts ,  -i.i *

W ithou t ANWR opening, expecta tion o f large o il d iscove ries are 
unlike ly , due to the Field Size D is tribu tion o f rem ain ing 
econom ic reserves

At low prices, 25/20 helps e x p . jre r more than 20/20

Incentives are required at low prices (say, $73 M, a lthough 
a lte rnative approaches cou ld wo rk as well)

At low prices, 20/20 and 25/20 pre ferred ove r SQ, in orde r to 
incen t exp lo ra tion

Under e ithe r a 20/20 or 25/20 program , rem ain ing reserves are 
econom ic, except fo r low prices (<$30?)
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Stylized Lifecycle of New Field

Comparison of Reserves -  Central North Slope vs, 
ANWR •

Deve lopm en t
Capital

Exploration
and

Appra isa l
Period

Production  Phase Econom ic L im it

Undiscovered Techn ica lly Recoverable Oil Reserves

Central 
North Slope

ANWR

Mean Estimate o f Reserves 
(B illions of barrels)

Amount in Fields Over 1 B Barrels

Am ount in Fields Over 500 M Barrels

Amount in Fields Smaller than 64 M Barrels

Note: Not all these reserves are economic

Source: USGS
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Size Distribution of Undiscovered Fields 
North Slope

Technically Recoverable Reserve* 
Central North Slope 

(no ANW R)

Size Distribution of Undiscovered Fields -  ANWR
Techn ica lly Recoverab le Roserves A N W R

Fi«U> S u e ( M M B )

HflKraUirib;' sdf- ■ ’* ■ ?}• ■' v>~.-2- r * - -'iv
10 Billion Barrels of Technically Recoverable Oil Reserves^ ANWR
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How An Explorer Will Look At The Exploration \
Proposition , ' v,,

Calculate the Net Present Value o f all outcom es, weighted by 
the expecta tion o f the outcome
EMV= NPV (a success fu l deve lopment pro ject) x (Chance o f 
h itting oil) less NPV (cash flow from undertak ing exp lora tion)

Expend Exploration Capital 

5:6 (83.3%) chance 1:6 (16.7%) chance'

*  Hit Oil
Dry Hole

Develop field

Negative Cash Flow: Pos itive Cash F low (H ope fu lly )

Exploration expenditures Wellhead revenue less Royalty,
less government credits, p p T  p r o p < j r 1 y  TaXi Development

allowances, tax sheltering
CAPEX and OPEX, SIT, FIT, and 

adjusted fo r government credits, 
allowances, tax sheltering

•Tho oxporionco in A la ska  Irom 1994-2003 is 17.9% accord ing  to W ood Mac G O G RR  2004



Schematic of Cash Flows For This Example

Cash Flow From 
Exploration

100% of Time

Cash Flow From 
Development 
and Production

16.7% of Time I

O '
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Avoiding Gambler’s Ruin f
Say the chance of drilling a 
successful well is 1-in-6, or .167

An explorer will want to mitigate 
the risk of failure by c lling 
more wells. (Possibly shared.)

The chance of failure with one 
well is .833 (=1-.167). The 
chance of failure with a 6 well 
program is .334 (=.833A6)

An explorer can drill six wells 
with an e x p e c te d  n u m b e r o f 
s u c c e s s fu l w e lls  =  1.0

No of 
Successes

Chance Expected
Value

0 .3341 0
1 4019 4019

2 2015 .4030

3 0538 1614

4 0081 0324

5 0007 0033

6 0001 0078

Total 1000 (



Illustration of A Failed Exploration Program -1  Well
A One Well Dry Hole Program at $20 Million

20/20 25/20 SQ
Year

1 -2.4 -2.3 -3.1
2 -2.3 •2.2 -3.1
3 -2.3 -2.2 -3.2
4 •̂ 1 00 -7.4 -10.3

Total Producer 
Cash Flow -14.8 -14.2 -19.8

Producer NCFNPV10 -11.1 •10.7 -14.9



Economics of an 6-Well Exploration Program 
50 MM Field (High Cost, Low Productivity)

Without $73 M Allowance

Explorer NCF NPV10

Price (Real (2006) 20/20 25/20 SQ

$30 -37.0 -35.7 -79.2

$40 44.9 41.1 23.1

$50 120.9 110.5 125.5

State Revenues ($M) NPV10

$30 0.0 -2.1 69.0

$40 64.8 71.1 100.4

$50 139.2 156.2 131.8

Economics of an 6-Well Exploration Program 
50 MM Field (High Cost, Low Productivity)

With $73 M Allowance

Explorer NCF NPV10

Price (Real 12006) 20/20 25/20 SQ

$30 -13.2 -6.0 -79.2

$40 78.3 82.8 23.1

$ 50 158.8 157.9 125.5

State Revenues ($M) NPV10

$30 -38.8 -50.6 69.0

$40 10.3 2.9 100.4

$ 50 77.3 78.8 131.8



Economics of an 6-Well Exploration Program
Without $73 M Allowance

Explorer NCF NPV10

Price (Rui (2006) 20/20 25/20 SQ

$30 -34.9

$40 148.3

$50 331.6

Explorer IRR

$30 9.9

$40 14.9

$50 21.1

State Revenues ($M) NPV10

$30 139.2

$40 200.6

$ 50 261.9

■>k. Imt Wr
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Economics of an 6-We£Bcpk>ration Program

Without $73 M Allowance
Explorer NCF NPV10

Price (Real WOOf) 20/20 25/20 SQ

$30 5.1 3.3 -34.9

$40 149.7 138.9 148.3

$50 284.1 261.7 331.6

Explorer IRR

$30 10.3 10.2 9 9

$40 17.1 16.9 14.9

$50 22.8 22.5 21.1

State Revenues (SM) NPV10

$30 51.2 54.1 139.2

$40 165.7 183.4 200.6

$50 296.9 337.5 261.9



Economics of an 6-Well Exploration Program
With $73 M Allowance

• Explorer NCF NPV10
•

Price (rm i $2006) 20/20 25/20 SQ

$30 32.6 37.7 -34.9

$40 184.5 182.4 148.3

$50 323.5 311.0 331.6

4 Explorer IRR

I . $30 11.7 12.0 9.9

$40 18.5 18.7 14.9

$50 23.9 24.0 21.1

State Revenues ($M) NPV10

$30 6.2 -2.2 139.2

$40 108.9 112.3 200.6

$50 232.6 253.0 261.9
■ ... 

i . ■
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Conclusions/Ob&rvations Regarding Exploration w 
Impacts' 0

• W ithout ANWR opening, expectation of large oil d iscoveries are 
unlikely, due to the Field Size Distribution of remaining 
econom ic reserves

• At low prices, 25/20 helps explorer more than 20/20

• Incentives are required at low prices (say, $73 M, althougn 
alternative approaches could work as well)

• At low prices, 20/20 and 25/20 preferred over SQ, in order to 
incent exploration

• Under either a 20/20 or 25/20 program, remaining reserves are 
econom ic, except for low prices (<$30?)
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Projected North Slope Crude Oil* Production
(FY 2007-2030)

800.000

\  .. • '
Change in Projected Taxes Under a 20/20 Tax . r; \  ^
DOR Forecast Production (FY 2007*2030)* . • *

•  • ' .* ; ________

i l s s s s a s s s
F Y  2007-2016 F Y  2007*2030

T o ta l P P T  T a x  (JM .IIion ) $15,272 $29,255

T o ta l D iffe r e n c e  fro m  S Q  ($ M lllion ) $7,471 $17,971

A n n u a l A v e r a g e  D iffe r e n c e  fro m  S O  (S M illio n ) $747 $749

P P T  E f fe c t iv e  T a x  R a ta  (P e rc e n t) 1 2 4 % 1 2 6 %

S Q  E f fe c t iv e  T a x  R a le  (P e rc e n t) 6.3% 4 .9 %

•' v  • ■ .

2 6



F lA »Vr  Pnt# for F<>m
|4QP*.-«

rrxcrx'* F'XC’XX) 
Rr—»u'Mr a»ewew'

A T I  (*m» r\ Hmi WDHOctm t >44 fC
y

Tot* PPT T | |  (UMiOn 70061, >7W 744 »12 *S >44 n o  210

Tot* > V w x a  »m i i K U  Quo <Uuon JOOC1« If7.»7» (4 U 4 IX ) 707 la  s i r

A r w *  A A  a j«  C V**«va *ot" 5t»'u* O-o V-uon 3 W I >749 WO' I I  701 444 r

PPTLitec* «  ■*. KAio.Patc«iMj f / # X 4 7% U S X 10 o x

Status Q u o te d  «■ Tea Nat* iP«*tont) 4 C> SAX 4 7 \ 4 OX



Change in Pro jected Taxes Under a 20/2OTax w itb 
*  Costs Increased by 20%
DOR Forecast P roduction (FY 2007-2030)* • \

E *A WTl Pme* » or* m i F*M FY2007JD10 FT 2007-2030
Rom lew *40 Pot* RraMew- A /tttm *

A M V  *V P Prn* 0• *Mt 3006 Datm • t u  ro 172 00 Hono $M 00 $32 30

FY AK / TCit

Tot* PPT Tm  (M*mt jOOOS) SU M J H  UC fit»o«e 17 419 S* $79

Tot* .- V * v a  ram 3!OM OjO iUm*  «06J HOC/ u r n 110 219 SI 9 tt SO

* n v a  lo »  $Utu4 Otto (U-om 20031/ MOO $214 $1022 1197 SC

PPT Efettn* Tm  Ham tPwcortl 11.*% m i n 02%

SU'ui Quo Ctbc»M To* R*a ,P*t.oot, i n i n 02% o n 0 3%

i y  to o r jo x

Tot* p p '  Tm  .Mao* 2006J 12* V5 110070 *41 0M $10 400 10 149

Tat* Cadence Sl*-€ Ouo .tM»nr 2000S, t i i .n i $2‘J* 127*11 $* M0 SO

A n n*  A*raga M m k i  to*  3u>*  GuO w .«n i d t l i U M M |1 140 S2S2 so

PPTC%ctrvo Tm  Mato |P*c*nti I I M l i t 13 8% 6 3% 49%

Status Quo t f e c t*  *m  Roto (Poraomti t w S4% 4 7% 49% 49%
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Difference in Projected Taxes Mfctween a25/20.and a 20/20 Tax 
DOR Forecast Production (FY ■07-2030)*

* • ■ .

Prica: E 'A  B u t  Fo ra ca .1; WTI * *54.70 Rm I Avaraga

S 8 8 S 5 5 P  ? s ? t 5 ? 8 5 S S s S S S S S il l i i R 8 S 8 * 8 8 S R S S R S S S S 8 S 8 8

To ta l 2 W O  P P T  T a x  (S M illio n )

T o ta l D iffe r e n c e  from  20720 P P T  T a x  ( M i l l io n )

F Y  2007-2014 F Y  2007 2030

I 19.7M

A n n u a l A v * ' « q *  D iffe r e n ce  fro m  20/20 P P T  T a x  (U fc llio n )

20/20 P P T  E f fe c t iv e  T a x  R a la  (P arcan t)

2S/23 P P T  E f fa c t i v a  T a x  R a te  (P arcan t)

S37.MO



*3 t*  G o A 'T i/re r t * « t l  ( P y r T t .
£ * \»VT! P*ic# Forace*! FmM  

WO P"ca
f  * l i( "  P rce  F v K l l t f u « l

S4CP«cet a p lOW t a p
J.* /* /• rVfi *V«C» r  

.'JOfl O o 'tn 534 70 STS 40 t r j o c 1-40 00 534 70 573 40 577 » 540 00
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Effective Average Tax Rates at Various Price Levels
(F * 2007-2016)

9 r , *
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E ffec tive  A v erag e  Tax R a te s  6 t V ario u s P rice  L ev els
(FY 2007-2016) *

125 IJO *M U0 US ISO Hi MO MS »70 $?S
(WTI Pnc* in 12006)



Assu m p tion s : 0.25% per dollar over $45/barrel W T I (threshold); 
$55/barrel W T I price;
$47/barrel A N S  w ellhead price;
20/20 PPT.

■ Sliding Scale Tax in Addition to PPT, and Deductible Against PPT 

• If WTI is <= Threshold price (e.g., $45): No Additional Tax

■ If WTI is > Threshold price; Additional Tax Equals 0.25% Der
Dollar Over Threshold x Gross Wellhead Value

Add itiona l Tax = (W TI Price -  Threshold) x Increm ent Rate x 
A N S  W ellhead  Price x (1 -  PPT  Tax Rate)

= ($55 -  $45) x 0.25% x $47 x (1 -  20%)

= 2.5% x $47 x 80%

= $0.94
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E ffec tive  A v era g e  Tax R a te s  a t  V ariou s P rice  L evels
(FY 2007-^016) .. .

-.r . - -- • ; v |

ni n

Effective Average Tax Rates at Various Price Levels
(hr 2007-2016)

20(20 Tat*

Avaraga
Hi store ai Rata

20/20 Tat*, US 
Siding Seals. 0 25%
25/20 Tat*

Protactito 
Statu* Quo

525 530 535 U0 US 550 555 550 545 570 575
(WTI Pr*ca in 52000)

20/20 7**• 540 
SKdmg Seal*. 0 25%

20/20 Tat* US 
Si ding Seal* 0 35%



E ffec tive  A v erag e  Tax R a te s  a t  V arious P rice  b e v e ls  * >
(FY2007-2030) ' 1 ‘

US 550 
(WTI Pnce in 12004;

tV 20 TU*. 141 
Udlng Sc«* 0 3S%|
20/20 Tm*.U0

Sc** 0 2SX|

Average
Historical Reta

Project ed 
Status Quo

Projected Effective Tax Rates with Sliding Scale Tax /
. DOR Forecast Production (FY 2007-2030)* f
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