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A s i g n i f i c a n t  r es ul t of this study is that State income can be incre ase d 

for all leasing methods s tudied by using a per ce nt  of a creage option. 

This option consists of acquiring s uf f ic ie n t k no wl e dg e to in te ll ig en tl y 

w i t h h o l d  some of a st ructure whe n leasing.

As is shown in Tables II - 1 and II - 2 pages II - 27C and 27B, bonus 

income to the State was increased from  48.1 to 174.9 m i l li on  dollars for 

our field model with  600 mill io n barrels re c ov e ra bl e  oil. This is an 

increase of 131.1 mil li on dollars.



INTRODUCTION TO THE SENSITIVITY ANALYSIS

P e t r ol e um  Devel opm en t and Past Leasing P o l i c y . In the 74 years that have 

e l ap se d since the first commercial oil was found in A laska at Katalla, the 

State has seen w av e  af te r wave of  explosive d ev el op me nt  crash upon its 

shores, followed by the inevitable receding wa ve  of bust and recession. 

A f t e r  o et ro le u m was found at Swanson River in 1957 (a m aj or  oil field of 

218 mill io n barrels of recoverable reserves), Alaska was catapulted into 

the p et r ol eu m  era and the resulting series of petro le um lease sales have 

ch an ge d Alaska's ec on om ic  emphasis from hard minerals to oil.

As A la sk a moved into the petro le um  scene, it found itself in the unique 

position o f  being the late comer to the party and w i n n i n g  the door prize. 

A l ask a found that it possessed a great wealth of pe tr ol e um  at a time when 

the o t h e r  states and the Federal go ve rn me nt  were closing the curtain on 

the final act of their p etro le um  resources. The nation has managed to use 

the m aj or i ty  of its oil and gas resources in seventy years and now finds 

production falling with demand increasing - a grim situation, to say the 

least.

Alaska is t herefore in a crucial position concerning the national and wor ld  

e n erg y crisis. The State has over 50% of the nation's remaining potential 

reserves, and the ma jo ri ty  of these reserves lie on Alaska's Continental 

Shelves and uplands of the State. The nation is now moving to the OCS 

to d evelop the last oil resources, and Alaska with 560,000 square miles of 

s he l f has more oil potential area (70%) than all of the o th e r OCS areas



combined. T his m ea ns  that wo rl d and Federal actions, n at iv e de v el o pm en t  

and state needs will be key factors 1n the State's fu ture p e t ro l eu m  policies.

Political, economic, environmental and social r eq ui re me nt s are now being 

c on s id er ed  as part of  the State's needs, a mu c h mor e c o m p l i c a t e d  situation 

than e a rl ie r ye ar s and c e rta in ly  more contr ove rs ia l.  This r epo rt  will 

co nc en t ra t e on various methods of  leasing p e t r o le um  lands. T he decision 

of w h e t h e r  to lease or not, and when  to lease, are basic p o li c y decisions 

beyond this report. HOW to lease in light of the changes of recent years 

is a d i f f ic ul t  and complex problem. This study will a tt em pt  to analyze 

some options and insight into this aspect of our natural re source managem en t.

The present state leasing system v/as initiated in an e a rl ie r era when the 

m a j c r  leas1ng con si der at io n was in m ax i m i z i n g  the curr en t revenues to the 

State. P et ro le um  was leased upon a single va ri ab le  - *he initial cash 

bonus. In general, this system was effective and workable. It provided

the State with  the n ec es s ar y revenue to m o v e  from  d ep e nd en ce  upon the 

Federal go ve rnment to true statehood and pr ovided impetus to establish 

an oil i nd ustry in Alaska.

With the 1969 Prudhoe Bay lease sale, the c on st ru ct io n of the Alye sk a Pipeline, 

and oth er  changing ec onomic and social c irc um st an ce s, the public is becoming 

mor e interested in future leasing methods.



M an ag e me nt  implies b e n e f i t s , but it requires knowledge, and it assumes r i s k s . 

This leasing study indicates that the State may achieve gre at er economic 

benefits and the ability to take these benefits w he n  the State needs them if 

we u ndertake a m an age d leasing system. But w ha t  is a managed leasing system?

If w e  A C QU I RE  K N OW LED GE  cf  the key factors needed for leasing, ESTIMATE THE 

RISK in m a ki ng  a decision based on this knowledge, then MAKE THE DECISION THAT 

W I L L  GIVE US THE BEST CHANCE OF ULTIMATE GAIN we  are "managing".

In o ur speci fi c case of  leasing p e tr ol eu m we  have found that we will need, (1) 

knowledge o* the resource (gained from geologic, e n gi ne eri ng  and economic 

research), (2) Unders ta nd in g of the risk o f  finding oil and of finding a 

certain amou nt  of oil, and (3) the ability to choose the best method for 

ca pi ta l iz in g  on knowledge and risk (right time, area and method to lease; in 

o t h e r  words a f le xible leasing method).

Our Leasing Analysis has shown that income to the State is extremely dependent 

upon risk and the type of risk we're dealing wit h is partially a function of

knowledge. We have found that if we can q ua nt i fy  the risk, we will be able to 

lease to o u r  a dvantage and a leasing p rogram can be tailored to accomplish this.

Leasing Policy P r o b l e m . We have ap pr oa ch ed the leasing p roblem in the following 

manner. KNOWING where the potential p et ro le um  may be located and e sti mating the 

am ount of p et ro le um  is fundamental to the de te rm in at i on  of  risk. This info rm a­

tion is also essential for long range planning, economic projections, budgeting, 

and many oth er  natural resource devel op me nt  issues. The Resource Analysis 

section of Figure 1-1 indicates the steps involved in obta ini ng  the resource 

knowledge needed for a State Resource Man ag em en t analysis.
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Th e re source analy si s steps shown, c om pr is e a broad based statistical - 

analytical approach. The a mo u nt  of  e xploration in formation used  wo ul d 

be kept to a minimum. O n l y  enoug h data wou ld  be g at he r ed  to d e te rmi ne  

the dis tr ib ut ion  of  the large potential oil and gas fields, the gross 

e xpected value reserves of the fields and to a sc er tai n the p ro b ab il it ie s 

of finding petroleum.

The Division of M i n e r a l s  and Energy Ma na ge me nt  is tasked w ith the "Resource 

A nalysis" and v/ould pro vi de the "Expected Field Size" needed for a Resource 

Man ag em en t Analysis. This study begins with an e xp ec te d field size and 

assumes that ad equ a te  knowl ed ge is available for the basic p re- le as in g 

m a na ge me nt  decisions.

Since we cannot m an ag e w i t h o u t  knowledge, our on ly  o t h e r  option is to

lease by an open bidding s y st em that permits a n yo ne  to bid at c ompetitive 

auction and estab li sh  a true value between the parties on that day. In 

retrospect this m a y  prove to be either beneficial or detrimental to the 

best interests of the State.

Determination of R i s k . The need to recognize the effects of u n ce r ta in ty  

associated with oil and gas leasing, exploration, and production, e sp e ci al ly  

in frontier areas, lead to the use of expected val ue as the m et h od  of 

a cco unting for risk and uncertainty. The probabi li ti es  of finding a certain 

amount of petr ol eum  are d et er mi ne d using m odern c o mp u te r  technology. This 

"Risk1 oil field is then fed into a RISK determination a na lysis that accounts 

for the u nc ertainties that affect income such as costs and prices. Finally Risk 

is again c on sidered in the ec onomic computer orogran, so that the final output 

is the EXPECTED do llar income to the State from a chosen leasing procedure.



Decision A n a l y s i s . The final step in a resource m a n a g e m e n t  analysis wo u ld  

be to cumpare the e co n o m i c  results o f  the resource analysis w it h  budg et ar y 

requirements, e nvironmental and service needs, and polic y guidelines. A 

decision on when, how, wh ere, and how much o f  the r es ource to lease w o u l d  

then be made.

With the formation of the D iv is io n of Minerals and Energy M an ag em en t,  the 

State now has the technical a b il it y to u n de rt ak e a resource m an a ge me n t 

analysis.

The Leasing S en si tiv it y S t u d y . The questions naturally arise, should wc 

manage? Is it w o r t h  it? To find the answers we have used models to d e t e r­

mine the s e n s i ti v it y of st a te  income to various l easing factors. Since the 
%

leasing me thod is the f act or o v e r  wh ic h the state go v er n me nt  can have the 

greatest possible control, w e  have compared various leasing methods against 

the key income variables of RISK, FIELD SIZE, COST, A M O U N T  OF  A CR EA GE  and 

PRICE OF OIL.

Five potential oil field sizes, small, medium, large, subgiant, and giant, 

wer e se lected as b ei ng  r e p re s en ta t iv e  o f  the range of potential h yd roc ar bo n 

fields rema ini ng  in Alaska. Cost regions and price regions w e r e  selected 

as were various p ro b ab il it ie s of  success. (Details of these key factors 

are given in A p p en d ix  A, C & D).

Each c ombination of oil field size, cost region, and p rob ab il it y of  success

was analyzed using an a pp r op ri a te  c omp ut er  model. Likely bid variables

(bonus, royalty or profit share) w er e  e st ima te d by p er fo r mi ng  a di sc ou nte d

cash flow analysis of  the ex pl oration, de ve lopment, and p ro duction of  a field
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from an oil comp an y' s point o f  view. Se n si t iv it y  an al y si s procedures were 

used to de te r mi n e a prof il e of bid v ari ab le  versus ex pe c te d  rate-of-return. 

Using the value for the bid v ar ia b le  whi ch  y ie l ds  the targ et  rate -o f- re tu rn , 

the cash flow to the State was projected via c o m pu t er  si mu la ti on  for various 

size fields, co s t regions, risk conditions and State income. All of these 

variables fluc tu ate  with  each bidding method. B i dd in g met ho ds  are d es cr ib ed  

in S ection VI. Special ve rsions of GREAT, a w id e l y  used p e t ro l eu m  economics 

s ystem d e v e lo pe d  and supp or te d by Garr ett  Compu ti ng  S ystems, Inc. of Dallas, 

Texas, w e r e  prepared tc fit the specific needs of the State.

Natural Gas F i e l d s . The ex pl ora ti on  and d i s c o v e r y  o f  natural gas fields 

has been co ns id er ed  and our d eci si on  was to ev al u at e the s en s it iv it y  of 

natural gas fields to leasing at a later date. The u nc e rt ai nt ie s at this 

time of prices, ma rkets, t r an spo rt at io n systems and m a n y  other factors 

would have called for a risk analysis —  s e ns i ti vi ty  study even greater 

than the one we have used for oil.

If we are to have f le x ib il it y in leasing, the oil s e n s i t iv it y  analysis 

has p lainly de mon st ra t ed  a need. The e vi dence being w ha t it is for chance, 

we prefer to undertake the gas study as a d ire ct  co n se q ue nc e  of our lease 

planning sy stem and will begin work on this project in the near future.

The results of the oil field sensit iv it y study are very conclusive. Proper 

m a n a g em e nt  in leasing v/i 11 lead to higher income for the State at the risk 

we assumed. If the p ro ba b il i ty  of o cc u rr en ce  is higher than we have 

assumed the resulting income to the State in all cases will be higher.

If it turns out to be lower than we have assumed, the income will be lov/er 

in all cases.



S i n c e  e v a l u a t i o n  o f  the p r od u ce d g as  d e pe n ds  on several v a r ia b le s t h e  effe ct s 

of  s o l u t i o n  gas a r e  n o t  h an dl ed  s e p a r a t e  from.oil in t h i s  an alysis. T h e  

e ff ect s on the s t u d y  a re in the o r d e r  of less than 12.



S EN SI TI V IT Y ANALYS IS  OF  S E L EC T ED  L EASING METHODS

Various s pe cific parameters are important to an analytical study of income 

from various leasing methods. T he se  parameters are d i sc us se d in the follow­

ing sections and are bri ef ly id en ti fi ed  here.

A s en si ti vi ty  analysis of leasing methods must  include all income to the 

State from the leasing and pro du ct io n of  p e t ro l eu m properties. These include 

bonuses, royalties, variouc production and property taxes and state income 

tax. These income sources are e x pl ai ne d more co mp le te ly  in the section titled 

"State Petroleur Income Sources".

A di scu ss io n of leasing methods must include an analysis of the oil field 

models used in che study. As was done in this study, the models used should 

be based on ex is ti n g A laska oil fields. Parameters of  field size (reserves), 

investments, op er a ti n g costs and pr od uction rates we r e based on actual Alaska 

fields. The models used in this study are described in the section "Expected 

P e tro le um  Field Models".

The fhance of Finding The Expected Field Size (a following section) is i mpo rt­

ant to the validity o f  any study wh i ch  is based on analytical comparisons. 

National field disc ov er y statistics, m od if i ed  by Alask a data, is used to develop 

field sizes and probabi li ty of finding the ex pe cte d siz e field.

Income from any venture is d ep e nd en t  on the risks involved. State p et rol eu m 

income varies direct ly  with the risks involved. The concepts of risk and how 

it affects income is d iscu ss ed  in the following sections titled "The Risk 

Factor" and "Importance of the Risk Factor".
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STATE PET R O L E U M  INCOME SOURCES

Si nc e s ta tehood, at the present, and for tne for see ab le  future, p et ro leu m 

revenues have c on s ti tu t ed  a m a j o r  portion of the State's income. These 

revenues a cc ru e fr om  leasing bonuse s,  royalty interest, sever an ce  tax, 

c on se rv at io n tax, a d v al o re m  tax rentals, and from State income tax.

The State has been leasing potential p e t r ol e um  lands at 12.52 roy alt y by 

sol ic it in g sealed cash bonus bids (the State's last lease sale was at 

16 2/3 2 r o ya l ty  but that sale in "Katchemak Bay" sale has been e n v i r o n­

men ta l ly  questioned, and the State is now n eg ot ia tin g a buy-back of 

the leases. The royalty represents the State's retained interest 

in the oil and gas. The bonus const it ut es the amount  of mone y a bidder 

is w il l in g to pay for the privilege of e xp lo ri ng  for petro leu m and 

for the priv il eg e of  de v el op i ng  and producing the oil and gas which 

may be found.

The State c om mo nl y collects four di ff e re nt  types o* taxes from the oil 

companies wh ic h ere ac tively enaaged in the production of oil and gas in 

Alaska. The seve ran ce  tax is based on gross value of production, the 

c o nse rv at io n tax is based on the amoun t of  oil and qas produced, the a d­

valo re m tax is based on the value of oil and gas property, and the state 

income tax is based on taxable income.

Tax rates are set by the legislature, therefore, S t a t e  income from 

the seve ra nce  tax, c o ns er va ti on tax and the a d v al o re m  tax is essen ti al ly  

fixed, d ep e nd e nt  on the amount and value of pr od uction and the valuation of 

the p ro duc in g properties. The State income tax is based on taxable income
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of the pa rt i cu la r  company. The com pa ny  is able to m a n i p u la te  taxable 

income and t herefore the amount of St at e income tax a c tu a ll y  paid. As 

will be d is cu ss ed  later in this report, the State also has the c a pa bil ity  

of i nfl ue nc in g the taxable income of companies prod uc in g oil and gas 

from State lands. Th e royalty represents the State's o w n e rs h ip  of 

the oil and gas. Th er efore, the State has the per oa at iv e of s pe c if yi n g 

the owne rs hi p percent, or util iz in g it as a bid parameter. T h a t  is, 

the a mo un t of owner sh ip  the State wo ul d have in its resources could 

be a bid item.

Of  course, the size of the bonuses bid are determined by the oil 

companies. Fro m an en gi n ee ri n g and geologic model, they deter mi ne  

the probable sizp of the oil field and the p roba bi li ty  of occurrence.

The cos t of d eve lopment, cost of production, e xp ected value of the pr odu ct io n 

and required return on investment are input into a c om put er  p ro gra m 

which calculates the return of investment at d i ff er en t d isc o un t rates.

From these data, the oil comp any  determines the m ax i m u m  bonus it would 

be w i ll in g to pay to acquire the right to expl or e and to de ve lo p and 

produce the oil and gas property. The final select io n of the bonus 

is based on w h a t  the company believes it will have to bid to acqu ir e the 

property. That is, if only one company is interested in a lease, 

their actual bonus bid wou ld be less than the m a xi m um  they w o u l d  be 

w i ll in g to pay. On the other hand in a highly c o mp eti ti ve  bidding 

case, one of the bidders will overbid.
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As shown on the R es ource Evaluation and Leasing S y s t e m  flow sheet 

(Figure t-1 ), the input to our l easing cr iteria and S en s it iv it y 

A na ly s is  1s the EX PE CT ED  PE TR OL E UM  FIELD SIZE. In or de r  to show the 

se ns it i vi t y of various leasing methods to State income, we have 

mo de le d five expected field sizes. A de ta i le d  di sc u ss io n  of the field 

models is given 1n Ap pen di x A. The models range fro m a small field 

w ith an expected value o f  50 mil li on barrels of oil recover ab le  

(Mercury) to a super gi an t field w ith an expected v a lu e of 5 billion 

barrels of oil re co ve ra bl e (Jupiter). These models are assumed in 

each case to be the expected r ec ove ra bl e quan ti ti es  r es ul ti n g from  an 

analysis of the field size d i st ri bu ti on  considered. T h e  expected 

value c o nce pt  will only bri ef ly  be covered since this appro ac h has 

been d is cu ss ed  in other papers and is used 1n our s tu dy  as a routine 

applic at io n of the probabi li ty  theory.

E XPE C T E D  P E TROLEUM FIELD MODELS

Figure 11-2 taken from the Cornell U ni v er si ty  study shows the field 

size d i st ri bu ti on  of all the oil fields d i sc ove re d in the U nited States 

between 1943 and 1968. It is important to note the rapid d ec re as e in 

field size as the number of fields di sc ov er ed  increases. The field 

size di st ri b ut io n  for each p et r ol eu m province, altho ua h log normal 1n 

nature, wo u ld  differ from this aggregated United States field size 

d is tr ib ut ion , but some i mportant o bs ervations can be used for co nc en t ra ti n g 

nur a tt e n t i o n  on opti mu m leasing strategies. Because field sizes w ithin 

a province follow a log normal dis tr ibu ti on , it is important to know the 

a pp ro xi ma te location on this curve of the state owned fields. Since it
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— NUMBERS OF N E W  OIL FIELD DISCOVERIES OF VARIOUS SIZES
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1s e xpe c te d that large fields gener al ly  wili be di sc o ve re d early in the 

e xp lo ra ti on time horizon (Cornell Study).. Figure 11-2 can also be

used as a rough time versus di sc o ve ry  plot.

As expec te d, w he n  A l as k an  fields are plotted on a semi lo g graph- (Figure II-3) 

the field d is t ri bu t io n  is on the flat far right portion of  the United 

States (province) log normal dist ri bu ti on  curve. This is i ll u st ra te d on 

Figure I 1-4 whi ch  shows that Alaska's p e t r ol e um  de v el o pm e nt  stage is in the 

early time d is tr i bu t io n  zone and the expected value field d i st ri bu ti on  is 

on the flat or l ar ge r field portion of the curve.

Wha t is the sign if ica nc e of thi *> to the State? It means that with fairly 

in expensive geol og ic /g eo ph ys ic al analysis and the use of p ro b ab il it y  

theory we should be able to d etermine the expected risk field sizes 

to be found before a sale. It will be important for us to und er st an d that 

as provinces in the State change in maturity, we will see the expected 

field sizes de cr ea se  with time and move along the d is tr i bu t io n curve.

A flexible leasing s ys te m will be necessary to take adva nt ag e of this 

knowledge.
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CHANCES OF FINDING THE E X P EC T ED  FIELD

A di sc ussion o f  the risk facto r follows this section but b ef or e defining 

risk with r el ation to income, w e  m us t  u nd e rs ta nd  the rela ti on sh ip  of  

expected field siz e to p ossible discovery.

Once we  have de te r mi ne d  through analysis w h a t  the ex pe ct ed  field size will 

be, the chances of  finding that a m o u n t  of oil o r  gas in the st ructure 

will follow the normal rules o f  p r ob ab il ity  for the structure. In o th er  

words, the chances of finding more o r  less p et r ol e um  than expected are 

a function of the accuracy of  i nf o rm at io n avai la bl e and the assumptions 

made for THE SIZE STRU CT UR E WE ARE C O N S I D ER IN G  FOR LEASE. For this 

study we have assu me d a normal d i st ri b ut i on  for the expec te d reserves 

in the structure. Based on this d is tri bu ti on , the odds are equal t h a t t 

w e  will have  more oil in the st ru ct ur es  r ather than less oil. Therefore, 

w h e t h e r  w e  find any p et rol eu m or not will be the s ign if ic an t variable 

and that will be a function of the risk p ar ameters o f  discovery.



THE RISK FACTOR

The risk far* »• used in our sensitivity analysis for petroleum leasing 

is the percent chance of discovering the expected field in question. This

percent chance can range from around 90% (a drainage situation) to 10%,

the rough average used for wildcat ventures.

In general, to lease acreage whe n the risk wo ul d be below 10% would be 

unwise for government and in some cases uneconomical for Industry. This 

follows from the general rule that risk is a function of knowledge. For 

example, to lease acreage with a 1,000 to one chance of finding the expected 

field size would probably result in uneconomic overbids by Industry on 

small fields and very lew bids for the State on large fields.

We have shown in our sensitivity dialysis that income to the State increases 

as the uncertainty of finding petroleum decreases. It is better therefore 

for the State to ensure that as much knowledge as possible is available to

che public and Industry before leasing.

What are some examples of chance of finding, or' risk? In 1976 the success 

rate of new field wildcats finding oil or gas in the United States was 13% 

(Petroleum Information Corporation, reporter in January 1977 Alaska Report). 

In Alaska on the North Slope after the initial discoveries, the expected 

chance of finding oil on the remaining p^udhoe Bay structure tracts was 

reflected by the high price bid in the 1969 lease sale.
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9 IMPORTANCE OF THE RISK F ACTOR

Income from  oil and gas fields on State land is d i s t r i bu te d  as follows: for

r ep ay m en t of  investment, for o p e r a ti n g c osts; to the State for royalty and 

various taxes, to the Federal g ov e rn me n t for income tax, and to the oil c om­

pany as profit, (a di st ri b ut io n is sh o wn  on Figure I 1-8).

Income to the State is shown on Figure 1 1-6 for a typical, m e d i u m  size Ala sk an 

oil field with an ex pe c te d  recovery of  600 m i lli on  barrels. Income is for a 

bonus bid at 12.5% royalty case and is b a s e d  on the e xp ec te d field size, and 

the e s ti ma te d parameters o f  cost, price, and re covery (the c om puter input 

p ara meters are ex pl ai n ed  in A p p e nd i x B). As sh own  on Figure 11-6, at a risk 

f ac t or  o f  10% (10% chance of  finding the e x pe c te d field) e xp ec te d income to the 

S tat e w o u l d  be 0.34 bi ll io n dollars; at a risk fa ctor of 90% (30% proba bi li ty  

of occurr en ce ) the State w o u l d  e x pe ct  to rece iv e 3.0 billion dollars.

As the c on f ide nc e level increase from 10% to 90%, income to the State increases. 

M o s t  o f  the income at 10% risk results fro m non-bid sources of royalty and taxes 

However, the cash bonus bid, at a risk facto r of 10%, is 48.2 million dollars 

w h i l e  at a risk factor of 90%, the cash bonus bid w o u l d  be 377.5 million dollars 

This is nearly an 8 - fold increase.

It becomes immed ia te ly  obvious that the St at e can increase it's income from 

p e t r o l e u m  properties by influencing the a c q u i si t io n of data so that proba bi li ty 

of success is increased. This is also con cl ud e d by Richard Norgaard on page 2 

o f  his report titled "Uncertainty, C om p et i ti on  and Leasing Policy" prepared 

for the D ep artment of Natural Resources.
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( B a s e d  o n  E x p e c t e d  V a l u e s )

M e d \ u m  E x p e c t e d  O i l  F i e l d  

( 6 0 0  M i l l i o n  B a r r e l s  R e c o v e r a b l e )

1

o
o

in
in
o
CZ
to

o
LU

Z
o 3

c
a  
cn

o
oO '
C L

Ci
z

2:
o
a:
u .

(n
£E
<

O
C

Ll

O

t o

z
o

-J
-I

CO
z

12'

10 ”

8 -

6 -

4--

/

e f t /

/

Cy> S
f t V

2 -

/
/

/
/

&  /  
/

v /
/

Oil Company Profits 
+

State Income 
+

Federal Income Tax 
+

Oper at in g Costs

Investment

10 2 0 30 40 50 60 70 8 0 90 100

Probability of Occurrence in %
(Risk Factor)

-82- F I G U R E  j  j  _ 5



r

S T A T E  I N C O R E  V E R S U S  R I S K

( Ba s ed  on E xp ected Values & 

Current Leas in g Method)

M e d i u m  Ex pe ct ed  Oil Field 

(600 Million Barrels Recoverable)

<

#

*c
f—
on

o

SLo
CJ

Q

Q.
X

Q
Id
H
2
D
C
(J
CO

O
2
3

(O
a:
<
_i
_i
Oc

co
2
O

CD

2

Probability of Occurrence in %
(Risk Factor)

-83- F I G U R E  I T -  fi



EXPECT ED  VALUE CONCEPT

Direct (and total) state income from leasing will increase as the probability 

o f  occ ur re nc e increases because the e xp ec t ed  value of  the leased structure 

also increases. It is the "expected value" amount of  oil o r  gas in a s tructure 

upon which oil companies calcu la te t he ir  bias. The ex pe ct ed  value is a direct 

function of pr obability of occurrence.

The expected value is the mean (or average) value o f  the dry structures plus the 

producing structures. For example, if 9 dry structures are d rilled per each 

discovery, then the p robability of a d is co ve r y for any specific s t ru ct ur e is 

1 in 10, or  10%. This means that the a v e r a g e  oil recovery for each of the 10 

structures drilled is 10% of the pr od uctive structure. If the field size is 

600 million barrels of recoverable oil, the average amount per struc tu re  e x p e d ^  

is 60 million barrels.

As additional information is obtained, it's possible that only 4 structures will 

be drilled fcr each discovery (some st ru ctures will not be drilled because of the 

extremely lo», probability of an economical field). With 4 dry structures drillec 

for each discovery drilled, the e xp ected value (average amount) o f  recoverable 

oil for each structure will increase to 120 mill io n barrels. Therefore, for each 

field leased, the income to the State shoul d be increased. This increase should 

be in direct proportion to the i ncreased p robability o f  the expected event 

occurring, in this case a discovery.
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The e xp ec te d  value of gross income from p ro duction also increases as the 

p r ob a bi li ty  of  o cc u rr en ce  (a discovery) increases. For the m ed i u m  size 

e xp ec te d oil field (600 mill io n barrels of r ec ov er ab le  oil), as the 

p ro b ab i li ty  o f  oc cu rre nc e increases from 10% to 90%, the e xp ected value of 

gross i ncome increases fro m 1.1 billion dollars to 9.9 billion d o l la r s—  

this is shown gr a ph ic al l y on Figure 11-7.
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THE S E N S I T IV I TY  C c STA TE  P E T RO L EU M  INCOME 

TO  VARIOUS LEA SI NG  METHODS
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A N A L Y TI C AL  CO MP ARISON OF LEASING METHODS

Th er e are a large n umber o f  possible leasing criteria. Some involve ‘ 1 much of 

the s t ru ct ure  is leased at d ifferent times. Others involve whi ch  p ar am e te r of 

royalty or cash bonus are fixed by the owners and wh ic h ones are bid items.

Five leasing methods based on d i ff er en t bi dd in g parameters versus proba bi lit y of  

o cc u rr e nc e at 1%, 10%, 50% and ~3% are a na lyzed in this study. The me thod current!} 

used by the State, cash bonus bid at 12.5% fixed royalty, is c om pared to 4 

a lt er na te  methods: 1) cash boni^ bid at 25% royalty; 2) cash bonus bid at

sli di ng  scale royalty; and 3) royalty bid at fixed cash bonus; 4) net profits 

bid at fixed bonus; and 5) percent o f  acreage.

State income from various leasing methods was d et erm in ed  by an ec onomic

analysis u ti li zi ng  a special a da ptation of a Garrett c om pu te r program. This ^

pro gr am  is ex pl a in e d in A p p en di x  B. Input .ata included bonus payment,

dry hole costs, investment schedules, production schedules, operating costs

and crude oil prices. Output data combine the following sources for total

state income: bonus, s everance tax, royalty, cons er va ti on  and a dv al ore m

tax, and state income tax. The output also includes o pe ra ti ng  costs and schedules

for de pr ec i at i on  of investment and for amortization of  the bonus. Total State

income is given at various discount factors. The oil company income is

d isc ounted at 10%.

Gross income from production is d istributed as follows: for repayment of

investment; op er at i ng  costs, State income such as cash bonus, royalty,

income tax, and ot he r state taxes, Federal income tax, and as oil company

profit. For the cash bonus bid at 12.5% royalty leasing method, the percent

dis tr ib ut io n of the gross income is app ro x im at e ly  the same at a risk

factor of 10% as it is at a risk factor of 90%
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(Figure I 1-8). A v e r a g e s  are as follows:

Op er a ti ng  cost and In ve stment - 6%

State Income - 31%

Federal income tax - 32%

Oil c o mp an y  profit - 31%

Not e that State Income, Federal income and oil c om pa ny  p rofits are 

a bo u t e ven ly  divided. While the Income d i st ri bu ti on  p ercentages 

remain a p p ro xi m at e ly  co ns t an t  at p ro b a b i l i t y  of o cc u rr e nc e of 

10% and 90%, the total income for d i s t r i bu t io n  increases from 1.1

billion at 10% p ro ba bi li t y to 9.9 billion dollars at 90% probability.

Bonus Bid at 12.5% R o y a l t y . This 1s the m eth od  c ur r e n t l y  used by the 

State. (All rece nt  c om pe ti ti ve  leases have been issued with a 15-2/3% 

roy al ty  requirement.) If there is little a va i la b le  knowledge about 

a structure, a ss ume d p ro b abi li ty  of o c c u r re n ce  *is low. At a low 

p r ob a bi li ty  of  oc currence, there is little d if f er enc e between the 

various leasing or bidding methods. This can be seen in Figure II-9 

at the 10% probab il it y of o cc u rr en ce wh e re  the plotted curves tend 

to converge.

In the past, not much  has been known about the structures 1n Al aska 

prior to bidding, therefore cash bonus bids at 12.5% or 16.67% roya lt y 

wer e not too bad a method. For small field size (100 million barrels 

recoverable) with a 10% probab il it y of success, income to the State is 

not s i gn if ic an tl y af fe cte d by the bidding methods. However, as can be 

seen from an inspection of Figure 11-10, as the pr ob ab il it y of o c cu rr en ce  

increases there are meth od s of  leasing wh ic h provide much  higher income 

to the State. The percent p rob ab il it y o f  oc cu rre nc e can be improved 

(sume of the risk removed) by obta in in g and a n al yz in g specific structures.

-90-



L
r

R e s u l t i n g  F r o m  V a r i o u s  L e a s i n g  M e t h o d s  

S h o w s  R i s k  S e n s i t i v i t y  o f  All M e t h o d s

M e d i u m  E x p e c t e d  O il F i e l d  

( 6 0 0  M i l l i o n  B a r r e l s  R e c o v e r a b l e )

C O M P A R I S  I O N  Or* S T A T E  I N C O M E

OO

u_
O

<
I—
oo

o

2:
o
o

Probability of Occurrence in

(Risk Factor)

- 9 1 - F I G U R E  1 1 - 9



IN 
B

IL
L

IO
N

S
 

OF
 

D
O

L
L

A
R

S
 

(U
N 

Dl
 S 

0 
OU

N 
T 

E 
D

)

—

C O M P A R I S O N  O F  S T A T E  I N C O M E  

R E S U L T I N G  F R O M  V A R I O U S  B I D D I N G  M E T H O D S

S h o w s  R i s k  S e n s i t i v i t y  O f  A l l  M e t h o d s

S m a l l  E x p e c t e d  O i l  F i e l d  

( 1 0 0  M i l l i o n  B a r r e l s  R e c o v e r a b l e )

■ 1

1
1

1

Probability of Occurrence in %

(Risk Factor)

N O T E :  F o r  e a c h  b i d  c a s e ,  t h e  d i f f e r e n c e  b e t w e e n

G r o s s  I n c o m e  a n d  s t a t e  i n c o m e  i n c l u d e s  

O p e r a t i n g  C o s t s  

I n v e s  t m e n  t 
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Bonus Bid @ 25% R o y a l t y . This bid m e th od  does provide gre at er  income to 

the State than does a bonus bid at 12.5% royalty. The bonus is a pp r ox im at el y 

25% less than at 12.5% royalty, but total income is a pp ro x im a te ly  25% to 30% 

greater, d ep en di n g on the sp ec i fi c cases being compa re d - this is shown on 

Figure 1 1-9 and 11-10. At d i s co un t rates o f  6% and 10% (Figures 11-19 

and 11-20 bonus bid at 25% royalty provides more pr es en t wo rt h income to the 

State than does the current l ea si ng  m e t h o d  (bonus bid at 12.5% royalty).

Sli di ng  scale royalty with bonus b i d. The royalty scale is set by the State 

prior to a dve rt is in g leases for bid. W hen leasing small fields wit h low 

p ro duction rates, this method provides the same income to the State as 

does the cash bonus bid at 12.5% royalty. As field size increases, production 

rates increase and State income from a bonus bid wi th  sliding scale royalty 

increases consi de ra bl y over the income provided by a cash bonus bid with a 

fixed 12.5% royalty. Figure 11-11 gives the income d i st ri bu ti on  in u.e sliding 

royalty case for a m e d i u m  sized oil field. This leasing method allows the 

State to partici pa te  in the operators good fortune, if the op er at o r finds a 

large field, the State's royalty increases. If the o p e r a t o r  finds a field 

of  l esser size than he expected, he is not bu rde ne d with a high royalty 

such as he wou ld  be with a royalty bid.

A n ot he r important aspec t is that as a good field declines, the royalty 

percent will also decline, thus e xt e nd i ng  the e co nomic life of the field.

Of course, as the e co nomic life of  the field is extended, the ultimate recovery 

increases and the amoun t of oil left in the reservoir decreases. The aspect 

of  encou ra gi ng  more ultimate recovery so the oil or gas left in the reservoir 

is decre as ed  is good for the c on se rv at i on  of a dep le tab le  natural resource.
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R o y a l t y  Bi d at a F i x e d  Cash B o n u s. T h e  f i x e d  c as h  b onus  is u t i l i z e d  to 

e n c o u r a g e  o n l y  e a r n e s t  b i d d e r s  and  is c a l c u l a t e d  at 2.5 cents p e r  e x p e c t e d  

v u l u m e  o f  r e c o v e r a b l e  oil. As w i t h  all o f  t he  l e a s i n g  m e t h o d s ,  t h e  m a i n  

d a t a  was b a s e d  o n the o p e r a t o r  (oil c o m p a n y )  e a r n i n g  an 18* r a t e - o f - r e t u r n .

As is s h o w n  on F i g u r e  11-9, t h e  r o y a l t y  b i d  (an d net pr o f i t s bid) p r o v i d e  

m o r e  i n c o m e  to t h e  S t a t e  t h a n  do a n y  o f  t h e  o t h e r  a n a l y z e d  m e t h o d s  e x c e p t  

a t  small f i e l d  si ze s .  A t  an oil f i e l d  s i z e  o f  100 m i l l i o n  b a r r e l s  r e c o v e r a b l e  

oil,  ( F i g u r e  11-10), i n c o m e  to the  S t a t e  f r o m  t h e  r o y a l t y  b id ( 6 5 . 8  m i l l i o n )  

w as  e s s e n t i a l l y  t h e  s a m e  as f o r  the c a s h  b o n u s  bid at 12. 5% r o y a l t y  ( 61. 2 

mill ion) a t  10% risk.

In o u r  m o d e l s  t h e  m a j o r  e c o n o m i c  a d v a n t a g e  to the S ta te  f r o m  r o y a l t y  b i d d i n g  

o v e r  the b o n u s  b i d  c as e is f r o m  a r e a l l o c a t i o n  o f  Federal i n c o m e  t a x e s . F i gu r e  

1 1 - 1 2  s h o w i n g  the i n co me  d i s t r i b u t i o n  fo r an e x p e c t e d  f ie ld s i z e  o f  6 00  M M / b b l s  

in t h e  r o y a l t y  b i d d i n g  c a s e  s h o u l d  be c o m p a r e d  w i t h  F i g ur e 1 1-8 in th e b onus  

b i d  c a s e  (an o v e r l a y  o f  the Federa l i n c o m e  tax r e v e n u e s  f r o m  F i g u r e  1 1-8 has 

b e e n  p r o v i d e d  f or  e a s y  r e f e r e n c e ) .  As ca n be s ee n by the c o m p a r i s o n ,  the 

S t a t e  takes a m u c h  l a r g e r  i n c o m e  in t he  r o y a l t y  c a s e  at the  e x p e n s e  o f  the 

Federal g o v e r n m e n t .  T he  a b s e n c e  o f  a l arg e f r o n t  e n d  i n v e s t m e n t ,  the b o n u s ,  

a l l o w s  a c o m p a n y  to h a v e  a s m a l l e r  p r o f i t  p r o f i l e  in the r o y a lt y  case but  

still m a k e  the s a me r a t e - o f - r e t u r” on  i n v e s t m e n t  as the bonus b i d  c a se , 18%.

T h e  "Tax B r e a k "  i l l u s t r a t e d  h e r e  is an i n c e n t i v e  fo r s e e k i n g  h i g h e r  r o y a l t ie s  

w h e n e v e r ,  o r  h o w e v e r  p o s s ib le .
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-06- FI GURE 1 1 - 1 2



Ne t P r of i t s  at  a Fixed Cash  B o n u s . F or  t hi s l e a s i n g  m e t h o d ,  a small 

f i x e d  b onu s is r e q u i r e d  as e a r n e s t  m o n e y .  T h e  c o m p a n i e s  t h e n  b i d  o n  t h e  

p e r c e n t  o f  n e t  p ro fi ts  t h e y  will r e t u r n  to the S t a t e  a f t e r  t h e y  h a v e  r e c o v e r e d  

t h e i r  i n ve s t m e n t .  I nc o m e  to the  S t a t e  f o r  t he  ne t p r o f i t  c ases  is e s s e n t i a l l y  

s i m i l a r  to t he i n c o m e  f r o m  r o y a l t y  b i d d i n g ,  ( F i g u r e s  I l - f  a nd  11-10).

For t h o s e  e x a m p l e s  w h e r e  t h e  two cas es d i v e r g e d ,  t he  ne t p r o f i t  d a t a  is 

s h o w n  s e p a r a t e l y .

L i s t i n g  o f  L e a s i n g  Model R e s u l t s. T h e  d a t a  l i s t e d  in Tab le s  II-l a nd  

I 1-2 (pages 2 7 b  and 27c) c o n s t i t u t e  th e m a j o r  p o r t i o n  o f  t h e  r e sul ts 

o f  this l e a s i n g  study. T h i s  da ta  is the c o m p u t e r  c a l c u l a t e d  r e su lt s o f  

the e c o n o m i c  m o de ls  for the l e a s i n g  m e t h o d s  c o n s e d e r e d .  M o s t  o f  the  

gra ph s  in S e c t i o n  II of  this r e p o r t  w e r e  p l o t t e d  f r o m  d a t a  c o n t a i n e d  in t hes e 

tables.

Data o n  T a b l e s  II-l an d II-2 s h o w  th a t  a t  risk f a c t o r s  o f  1 0% and 9 0 %

{% p r o b a b i l i t y  of f i n d i n g  the e x p e c t e d  f i e l d  s i z e ) ,  t h e  b on us bid at 1 2 .5%  

r o y a lt y  m e t h o d  p r ov id es  the l e a s t  e x p e c t e d  v a l u e  i n c o me  to the  S t at e  of  

all the m e t h o d s  a n a l y z e d  in this report . The n et  p r o f i t s  bid  m e t h o d  

p r ov i d e s  the l a r g e s t  e x p e c t e d  v a l u e  i n c o m e  to t he S tat e,  b e i n g  on l y  

s l i g h t l y  h i g h e r  than the r o y a l t y  b i d  m e t h o d .  T h e  s l i d i n g  s c a l e  r oy al t y  

w i t h  bon us b i d  m e t h o d  p r o v i d e s  an i n c o m e  s t r e a m  w h i c h  is b e t w e e n  the net 

p r o fi t s  bid m e t h o d  and the b on u s  b i d  m e t h o d .  S e c t i o n  III o f  this rep ort  

c o n t a i n s  a dd it i o n a l  f a cto rs w h i c h  m u s t  be c o n s i d e r e d  w h e n  s e l e c t i n g  a 

l e a si n g  m e tho d.



RESULTS OF LEASING MODEL SIMULATIONS 0 10% RISK AND LOW COST REGION

L E A S I N G

M E T H O D

O IL  REC 

M M / B B L S

O I L  CO. P R O F I T s f  i\ r r  n r i r o  M T

* T 0 T A L *PW 0 10% *B0 NU S R O Y A L T Y

B ON U S ,  R O Y A L T Y  & T A X E S

* T 0 TA L *PW 0 6% *PW @ 10%

B O N U S  12 1/2% 

M e r c u r y

Mars 1 1 7 7 6 ~ 7 2 7 6 ~ 14 . 7 .5 27.6 61.2 24.9 14.6

Venus 6 3 3 . 8 3 7 6 . 3 9 3. 2 48.1 1 27 . 0 338.9 1 71 . 6 118.7

N e p t u n e

J u p i t e r 5238.1 3189.1 6 9 7 . 2 3 8 5 .3 1048.1 2 8 07 . 0 1 3 4 7 . 8 917.1

B O N U S  12 1 / 2 %  

A c r e a g e  W i t h h jld (initic 1 sale)

Mars

Venus 4 0 % 6 3 3 . 8 1 5 2 4 . 8 2 8 9. 9 17 9.9 5 33 . 5 1 4 0 8 . 3 7 1 1 . 0 4 9 0 .4

N e p t u n e

J u p i t e r  6 0 % 5238.1 1 7 9 05 . 3 2 9 5 0 . 6 1 7 80 . 0 6079.1 T 5 0 0 0 . 8 7510.1 5 0 3 5 . 4

B O N US  25% 

M e r c u r y

Ma rs uneconomic

Venus 6 33 . 6 3 16 .9 77.9 38.5 2 92 . 5 445.1 2 1 4 .3 1 4 1 . 8

N e p t u n e

Jupi ter 5236 .0 2 6 9 8 . 2 5 8 2 . 8 3 16 . 3 2 0 9 5 . 7 36 9 3 . 4 1 68 1 . 2 ' 1091.1

S L I D I N G

R O Y A L T Y

M e r c u r y

Mars 137.6 7171 14.2 .1 31.0 6 3 . 9 26.2 15.4

Venus 6 3 3 . 9 2 7 T 7 6 6 4 . 7 30.0 3 4 4 . 8 5 1 9 . 8 2 4 9 . 0 1 61 . 3

N e p t u n e

Jupi ter 3 2 3 8 . 1 1 3 88 .6 265.1 117.1 4 8 9 1 . 8 6 0 4 6 . 5 2591 7 7  ' 1 5 6 8 . 3

R O Y A L T Y

M e r c u r y

Ma rs i \l ■ 7 0. 0 14.1 0.0 33.1 6 5 .1 2 6.6 15.5

Ve nus 6 3 2 . 6 178.9 42.4 l57o 547.9 6 8 8 . 9 311.4 193.4

N e p t u n e

Jupi ter 3230.1 1 4 0 0 3 T O O 125. 0 4 8 6 1 . 2 6024.1 25 55. 6 1544.1

NET P R O F I T S  

M e r c u r y

Mars

Venus 6 34 .0 16 9.8 40.4 15.0 56 7.0 70S. 6 318.6 197.1

^ ^ i p i t e r .. •

I
<o
CO
I

*  i l l  r i l ] l i v s i i * >  O f  I 1 d  I ^



RESULTS OF L E ASING MODEL S I M l S W T I O N S  0 90% RISK AND LOW COST REGION

E X P E C T E D  V A L U E  S T A T E  I NCO ME

L E A S I N G

M E T H O D

O I L REC 

M M / B B L S

OIL CO. P R O F I T S T A T E  I N C O M E

* T O T A L * P W  0 10% * B O N U S R O Y AL T Y

B O N US ,  R O Y A L T Y  ! T A X E S

* T O T A L *PW 0 6% * PW  0 10%

B O N U S  12 1/2% 

M e r c u r y

Mars 137.6 6 3 5 . 0 98.6 4 4 . 5 2 49 . 0 6 0 3 .4 2 7 5 . 2 1 80 . 8

Venus 6 3 3 . 8 32 4 7 . 7 5 8 5 . 0 377.5 1 1 4 3 . 3 3 0 12 . 2 1 5 20 . 2 “ 1048.0

N e p t u n e

J u p i t e r 5238.1 2 7 7 1 6 . 2 4 4 5 2. 9 27 09 . 9 9433.1 2463 0.1 1 1 6 1 8 . 3 ~ 7780.9

B O N U S  16 2 /3 %  

M e r c u r y

Mars

Venus 6 3 3 . 7 * . i
N e p t u n e

J u p i t e r

B O N U S  2 5% 

M e r c u r y

Mars 13 7.4 523.1 7 9.2 30. 6 4 9 .7 8 1 5 . 5 3 58 . 0 22 6.8

Venus 6 3 3 . 6 2 7 3 7 . 5 4 9 2 . 6 308 9 2 2 8 5. 9 3 9 8 4 . 8 1 9 17 . 6 1267 .6

N e p t u n e

J u p i t e r 5 2 3 6. 9 Tmr.'r 3745 .7 2228.6 1 8 8 6 1 . 8 3 2 7 3 4 . 2 ■ 14723 . 2 ‘ 9 4 4 3 . 5

S L I D I N G

R O Y A LT Y

M e r c u r y

Ma rs 137 6 622.1 957 5 42.1 2 79 . 0 6 2 8  4 287.2 188.1

Venus 6 3 3. 9 2 3 7 6 . 0 4 0 7 . 6 256.1 3 1 0 3 .4 4 6 7 8 . 2 2 2 4 9 . 0 146 1.2

N e p t u n e

Jupi ter 5 2 3 8 . 5 12200.0 183 2. 0 8 2 0 . 6 4 4 0 2 6 . 2 5 4 2 6 0 . 4 2 3 2 0 1 . 8 1 40 01. 0

RO YA LT Y

M e r c u r y
• •

Mars 1 5 0 308.4 42. 9 27 5 9 7 2. 7 1 2 1 9. 5 51 6.4 314.2

Venus 6 2 9 . 2 4 9 5 . 3 80 . 5 15.0 7261.1 8 2 1 6 . 0 3 6 65 . 7 2238.2

N e p t u n e

Jupi ter 5 21 6 . 7 5 6 6 6. 5 8 36 . 4 12 5.0 5 8 3 T2 . 9 6 6 5 2 5 . 9 2 7 7 0 4 7 6 16 3 7 0 .0

N ET  P R O F I T S  

M e r c u r y

Mars 1 3 7 . 7 2 71.6 38.6 “575 1 0 5 4 . 8 1 2 9 5 . 5 5 3 8 . 8 323.7

Venus 6 3 4 . 0 4 3 3 . 8 71.6 15.0 7 4 1 9 . 0 8 3 6 9 . 7 37 12 .6 225579

N e p t u n e

J u p i t e r

* In Mil I ions of D ol l a r s



R E S U L T S  O F  S I M U L A T I O N S  ON AN  E X P E C T E D  6 00  M I L L I O N  B A R R E L  O I L  F I E L D

H I G H  R I S K  ^

U N D I S C O U N T E D  

E X P E C T E D  S T A T E  I N CO M E

TABLE II-3

L E A S I N G  M E T H O D  (18% r a t e  o f  r e t u r n  f or  i n d u s t r y )  ( M I L L I O N  D O L L A R S )

B o nu s  +  12 1 / 2 %  3 3 8 . 9

B on us  + 2 5 %  445.1

S l i d i n g  R o y a l t y  5 1 9 . 8

R o y a l t y  B i d  6 8 8 . 9

Net P r o f i t s  7 0 6 . 6

% A c r e a g e  140 8 . 3

LO W R I S K

L E A S I N G  M E T H O D (18% r a t e  o f  r e t u r n  f o r  i n d u s tr y)  

Bo nus  + 12 1/2%

B on us  + 25%

S l i d i n g  R o y a l t y  

R o y a l t y  Bid 

Net P r o f i t s

U N D I S C O U N T E D  

E X P E C T E D  S T A T E  IN C O M E  

 ( M I L L I O N  D O L L A R S

3 0 1 2 . 2  

3 9 8 4 . 8

4 6 7 8 . 2

8 2 1 6 . 0

8 3 6 9 . 7

%

E X T R E M E  H I G H  R I S K  CA S E  

(1% C h a n c e  of S u c c e s s )

L E A S I N G  M E T H O D  (16%  r at e  o f  r e t u r n  f o r  i n d u str y) 

B o n u s  Bid 12 1 / 2 %

R o y a l t y  Bid

R o y a l t y  Bid 

Bonus B i d  12 1/2%

U N D I S C O U N T E D  

E X P E C T E D  S T A T E  IN COM E 

( M I L L I O N  DO LLA RS)

71.7

79.7

D I S C O U N T E D  6%
4 1 . 5

5 3 . 2

-100-



IE P E R C E N T  O F  A C R E A G E  O P T I O N

T h i s  o p t i o n  has the c a p a b i l i t y  o f  s i g n i f i c a n t l y  i n c r e a s i n g  S t a t e  i n c o m e  

f r o m  p e t r o l e u m  leases. T h e  m a i n  e l e m e n t s  o f  this o p t i o n  a r e  t h a t  on ly  

a p a r t  o f  t he  s t r u c t u r e  is l e a s e d  i n i t i a l l y ;  the r e m a i n i n g  a c r e a g e  is l e a s e d  

a f t e r  a d i s c o v e r y  has b e e n  m ad e. T h e  r e m a i n i n g  a c r e a g e  l e a s e d  will be 

" p r o b a b l e  r e s e r v e s , "  a n d  will t h e r e f o r e  b r i n g  a m u c h  h i g h e r  p r i c e  than 

will w i l d c a t  a cre age . L e a s i n g  o f  the P r u d h o e  Bay  s t r u c t u r e  is a g o o d  e x a m p le  

o f  the p e r c e n t  o f  a c r e a g e  o p t i o n .  T h e  initi al lea ses  w e r e  a u c t i o n e d  o f f  for  

a b o u t  12 m i l l i o n  d o l l a r s .  A f t e r  o i T  w a s  d i s e r v e r e d  t he  r e m a i n i n g  a c r e a g e  

( g e n e r a l l y  m a r g i n a l  t r a c t s  n e a r  the oil w a t e r  c o n t r a c t )  w e r e  l e a s e d  in 1969 

f o r  9 0 0  m i l l i o n  d o l l a r s .

Fo r c o m p a r i s o n  p u r p o s e s ,  the i n c o m e  to the  S t a . e  f r o m  l e a s i n g  a w h o l e  

s t r u c t u r e  at the i ni ti a l  a u c t i o n  w a s  c o m p a r e d  to l e a s i n g  o nl y  6 0 %  o f  th e 

s t r u c t u r e  at  the init ial  a u c t i o n  (See F i g ur e 11-13). B i d d i n g  m e t h o d  for  

bo t h  c a s e s  is the "Cash B on u s  B id  at 1 2 . 5 %  R o y a l t y "  m e t h o d .  C o m p a r i s o n s  

w e r e  m a d e  f or  a m e d i u m  s i z e  field ; c a l c u l a t i o n s  f or  b o t h  c ases w e r e  at 10% 
a n d at 9 0 %  p r o b a b i l i t y  o f  s u c c e s s .

F or  the b a s e  c a s e  at 10% p r o b a b i l i t y ,  e a c h  c f  the ten s t r u c t u r e s  (9 d r y  and 

1 p r o d u c t i v e )  w e r e  l e a s ed  in total at the  a u c t i o n ,  bu t all o f  the s t r u c t u r e s  

w e r e  n o t  n e c e s s a r i l y  l e a s e d  at t h e  sa me  a u c t i o n .  For t he  p e r c e n t  o f  a c r e a g e  

o p t i on ,  o n l y  6 0%  o f  ea ch  t r act  w a s  l ea s e d  i n i t i a l l y ;  o u t  o f  10 s t r u c t u r e s  

l e a s e d  in this m a n n e r ,  s t a t i s t i c a l l y ,  9 w o u l d  be b a r r e n  a n d  the r e m a i n i n g  

4 0 %  o f  th e s t r u c t u r e  a c r e a g e  c o u l d  not b e  leased. H o w e v e r ,  a f t e r  d i s c o v e r i n g  

oil in the o n e  good  s t r u c t u r e ,  th e r e m a i n i n g  4 0 %  o f  the a c r e a g e  in that



s t r u c t u r e  c o u l d  be l e a s e d  w i t h  an e x p e c t e d  c o n f i d e n c e  level o f  9 0 %  

p r o b a b i l i t y  of s u c c e s s .  T h e  r e m a i n i n g  4 0 %  o f  t h e  a c r e a g e  in the  

d i s c o v e r y  s t r u c t u r e  w a s  l e a s e d  as b e f o r e  - 1 2 . 5 %  r o y a l t y ,  cas h b on us 

bid. S i n c e  the e x p e c t e d  p r o b a b i l i t y  is n ow  90%, the ca s h  b on u s  bid  

w o u l d  be i n c r e a s e d ,  r e s u l t i n g  in i n c r e a s e d  i n c o m e  to the  State.

At  a ris k f a c t o r  o f  10%; e x p e c t e d  v a l u e  i n c o m e  f r o m  the b a s e  m e t h o d  

w a s  0 . 3 4  b i l l i o n  d o l l a r s  v e r s u s  1.4 b i l l i o n  d o l l a r s  f r o m  the p e r c e n t  

o f  a c r e a g e  o p tio n. (S ome  o f  t he i n c r e a s e d  e x p e c t e d  v a l u e  is d ue  to t axes 

w h i c h  w o u l d  a l s o  be r e c e i v e d  by t he  b a s e  m e t h o d ;  h o w e v e r ,  t h e r e  is an 

ac tua l i n c r e a s e  due to the d i f f e r e n c e  in t h e  b o n u s e s ) .  T h e  b on us  for 

the b a s e  m e t h o d  was 4 8 . 2  m i l l i o n  d o l l a r s  as c o m p a r e d  to 1 7 9. 9 m i l l i o n  

d ol l a r s  f o r  the p e r c e n t  of  a c r e a g e  o p t i o n ,  this r e p r e s e n t s  an actual 

v a lu e  i n c r e a s e  o f  1 31 .7  m i l l i o n  d o l l a r s .

If at the time o f  initial le asi ng , e n o u g h  d a t a  is a v a i l a b l e  so th a t  the 

b i d d e r s  c o n s i d e r  the p r o b a b i l i t y  o f  o c c u r r e n c e  to be 90%, then t h e r e  is 

no g a i n in s t a te  i n c o m e  by w i t h h o l d i n g  a c re a g e ,  this is s h o w n  o n  F i gu re  

11-13. H o w e v e r ,  it w o u l d  be ve r y  r a r e for a n y  g r o u p  to c o n s i d e r  any 

u n d r i l l e d  s t r u c t u r e  as h a v i n g  a 9 0 %  p r o b a b i l i t y  o f  o c c u r r e n c e  (9 0 %  c h a n c e  

the e x p e c t e d  a m o u n t  o f  oil is p re s e n t ) .

W h i l e  for this e x a m p l e ,  the c a l c u l a t i o n s  a n d  d i s c u s s i o n s  w e r e  b a s e d  on an 

oil field h a v i n g  an e x p e c t e d  r e c o v e r y  v a l u e  o f  6 J 0  m i l l i o n  b a r r e l s ,  i n c o m e  

to the S t a t e  can a ls o  be I n c r e a s e d  f or  o t h e r  f iel d sizes. F i g u r e  11-14 

s ho ws a s i m i l a r  c o m p a r i s o n  for a g i a n t  field w h e r e  5 0 %  o f  the a c r e a g e  was 

h e l d  back. H o w e v e r ,  as the f ie ld  s i z e  d e c r e a s e s ,  th ere  b e c o m e s  a s i z e  

w h e r e b y  it's n ot f e a s i b l e  to h a v e  the oil c o m p a n i e s  b i d  on o n l y  a pa r t  

o f  the field. S i n c e  this is a s o m e w h a t  s u b j e c t i v e  f act or,  c a l c u l a t i o n s



I N C O M E  TO S T A T E  OF A L A S K A

C o m p a r i s o n  o f  a n  A l t e r n a t e  L e a s i n g  P a r a m e t e r

M e d i u m  E x p e c t e d  O i l  F i e l d  

( 6 0 0  M i l l i o n  B a r r e l s  R e c o v e r a b l e )

P r o b a b i l i t y  of  O c c u r r e n c e  'n % 

( Ri s k  F ac to r )

N O T E  1: B a s i c  L e a s i n g  M e t n o d

A l l  A c r e a g e  L e a s e d  a t  t h e  S a m e  T i m e  

B o n u s  B i d  Cc 1 2 . 5 %  R o y a l t y

N O T E  2: P e r c e n t  o f  A c r e a g e  - A n  A l t e r n a t e  P a r a m e t e r

6 0 S  L e a s e d  I n i t i a l l y  b y  B o n u s  B i d  @ 1 2 . 5 %  R o y a l t y  

E x p e c t e d  V a l u e  B a s e d  o n  R i s k :  1 0 %

4 0 %  L e a s e d  2 Y e a r s  L a t e r  b y  B o n u s  B i d  @ 1 2 . 5 %  

E x p e c t e d  V a l u e  B a s e d  o n  R i s k :  9 0 %

-103- figure 1 1 - 1 3



a n d  a n a l y s i s  as u s e d  on l a r g e r  s t r u c t u r e s  will n o t  n e c e s s a r i l y  d e l i n e a t e  

the m i n i m u m  s i z e  s t r u c t u r e  on w h i c h  a c r e a g e  c a n  be w i t h h e l d  a t  th e time 

o f  initial le asi ng.  H o w e v e r ,  it will  b e  p o s s i b l e  for the  D M E M  to d e t e r m i n e ,  

d e p e n d i n g  on l o c a t i o n  a n d  o t h e r  c o n d i t i o n s ,  t h e  m i n i m u m  f i e l d  si z e  on w h i c h  

a c r e a g e  can be a d v a n t a g e o u s l y  w i t h h e l d .

F o r  this c o m p a r i s o n ,  t he  d a t a  f o r  bo th  the b a s e  c a s e  a n d  the p e r c e n t  of 

a c r e a g e  o p t i o n  w e r e  o b t a i n e d  f r o m  a b onu s bid  at 1 2 . 5 ^  r o y a l t y  m e t hod .

If o t h e r  m e t h o d s  c o n s i d e r e d  in this r e p o r t  w e r e  u s e d  w i t h  tne p e r c e n t  of  

a c r e a g e  o p t i o n ,  ( r o y a l t y  bid, net p r o f i t s ,  o r  s l i d i n g  s c a l e  r oya lty ) 

e q u i v a l e n t  o r  eve n g r e a t e r  i n c o m e  g a i n s  vou ld be r e a l i ze d.

O f  c o u r s e ,  t h e r e  are o t h e r  p o s s i b i l i t i e s  u n d e r  the p e r c e n t  o f  a c r e a g e

o pt i o n . For e x a m p l e ,  a f t e r  oil has be e n  d i s c o v e r e d  in the p o r t i o n  i n i t i a l l y

le ased , the r e m a i n i n g  a c r e a g e  n e e d  not be l e a s e d  but  c o u l d  be he ld  by the

r e s o u r c e  o w n e r  (S tat e o f  A l a s k a )  for  d i r e c t  p a r t i c i p a t i o n  in the unit.

The v a l u e  o f  this a l t e r n a t i v e  o r  any  a l t e r n a t e  d e p e nd s  on fhe S ta t e ' s  

i n c om e  needs a n d  t h e i r  w i l l i n g n e s s  to s h a r e  risks.

This  model s t u d y  i n di ca te s that S t a t e  i n c o m e  can  be g r e a t l y  i n c r e a se d  

o v e r  the long run by m a p p i n g  s t r u c t u r e s ,  a n a l y z i n g  the p o t e n t ia l p e t r o l e u m  

r es e r v e s  and then  on the b asi s of  r e s o u r c e  e c o n o m e t r i c  c a l c u l a t i o n s ,  f i n d i n g  

the o p t i m u m  p e r c e n t  o f  a c r e a g e  to l e a s e .
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C o m p a r i s o n  o f  a n  A l t e r n a t e  L e a s i n g  M e t h o d

G i a n t  E x p e c t e d  O i l  F i e l d  

(5  B i l l i o n  B a r r e l s  R e c o v e r a b l e )

P r o b a b i l i t y  o f  O c c u r r e n c e  in % 

( R is k  F a c t o r )

N O T E  1: B a s i c  L e a s i n g  M e t h o d

A l l  A c r e a g e  L e a s e d  a t  t h e  S a m e  T i m e  

B o n u s  B i d  0 1 2 . 5 "  R o y a l t y

N O T E  2: P e r c e n t  o f  A c r e a g e  - A n  A l t e r n a t e  M e t h o d

4 0 "  L e a s e  I n i t i a l l y  b y  B o n u s  B i d  @ 1 2 . 5 "  R o y a l t y  

E x p e c t e d  V a l u e  B a s e d  o n  R i s k :  1 0 "

6 0 "  L e a s e d  2 Y e a r s  L a t e r  b y  B o n a s  B i d  @ 1 2 . 5 *  

E x p e c t e d  V a l u e  B a s e d  o n  R i s k :  9 0 "

105- f i g u r e  i i - i a



M A R G I N A L  F I E L D S  R E Q U I R E  F L E X I B I L I T Y  IN L E A S I N G

M i n i m u m  e c o n o m i c a l  f i e l d s i z e  in A l a s k a  is m u c h  l a r g e r  t h a n  in t h e  l o w e r  48 

s t a t e s . C o n s i d e r i n g  t h e  C o o k  Inlet a r e a  w h e r e  d e v e l o p m e n t  an d p r o d u c t i o n  

c o s t s  a re  h i g h , t h e  m i n i m u m  f i e l d  s i z e  is v e r y  d e p e n d e n t  o n  the p r i c e  o f  c r u d e  

oil. As s h o w n  by Fi gu r e s  11-15 a nd  11-16, f o r  1 2 . 5 %  r o y a l t y  and 18% r a t e - of -  

r et urn , at a c r u d e  oil p r i c e  o f  $ 1 0 . 5 0 / B b l , th e m i n i m u m  f i e l d  s i z e  is a b o u t

5 4 . 8  m i l l i o n  b a r r e l s  r e c o v e r a b l e .  H o w e v e r ,  at  an a v e r a g e  c ru de  p r i c e  o f  

$ 1 7 . 4 0/ B b l  the m i n i m u m  f i e l d  s i z e  ( r e s e r v e s )  is o n l y  a b o u t  13 m i l l i o n  b a r r el s  

r e c o v e r a b l e .

Small f i e l d s  w h i c h  are u n e c o n o m i c  at s p e c i f i c  v al u e s  o f  c r u d e  oil pri ce,  r oya lty ,

a nd  r a t e - o f - r e t u r n  can be m a d e  e c o n o m i c a l  if an y o n e  o r  a c o m b i n a t i o n  o f  t hes e , ^,

•
t h r e e  f a c t o r s  a r e  a p p r o p r i a t e l y  c h a n g e d .  T h e  p r e c e d i n j  p a r a g r a p h  e x p l a i n e d  

t h a t  as c r u d e  oil pr ice s i n c r e a s e ,  the m i n i m u m  f i e l d  s i z e  d e c r e a s e s .  T h e  s a m e  

Fi gu re s  ( 1 1 - 1 5  a n d  11-16), a l s o  s h o w  th a t  f o r  a g i v e n  oil p r i c e  a n d  a f ix ed  

r a t e - o f - r e t u r n ,  as the r o y a l t y  is d e c r e a s e d ,  m i n i m u m  e co n o m i c a l  f i e l d  s i z e  is 

a l s o  d e c r e a s e d .  Th i s  m e a n s  t h a t  small f i e l d s  w h i c h  w o u l d  n o t  be e c o n o m i c a l  

to p r o d u c e  at a 1 2 . 5 %  r o y a l t y ,  c o u l d  be e c o n o m i c a l  if the r oy a l t y  p e r c e n t  was  

d e c r e a s e d .

M i n i m u m  e c o n o m i c a l  f i e l d  s i z e  can a l s o  be d e c r e a s e d  if i n d u s t r y  is w i l l i n g  to 

a c c e p t  r a t e - o f - r e t u r n s  l o w e r  th a n  the 18% u s e d  in this report . Th is  is u n l i k e l y  

h o w e v e r ,  b e c a u s e  the a n t i c i p a t e d  r a t e - o f - r e t u r n  f r o m  a h ig h  risk v e n t u r e  m u s t  

be m u c h  h i g h e r  th an  for a low risk v en tu re .  W h e r e  o n e  w o u l d  be w i l l i n g  to buy 

s e c u r e  b ond s at a 10% r a t e - o f - r e t u r n , he w o u l d  not be w i l l i n g  to i n v e s t  in a 

risk v e n t u r e  if t he b e s t  p o s s i b l e  r a t e - o f - r e t u r n  w a s  o n l y  10%. In b u s i n e s s ,  

as the a m o u n t  o f  risk i n c r e a s e s ,  the a n t i c i p a t e d  r a t e - o f - r e t u r n  f r o m  a s u c c e s s f u l
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E C O N O M I C  L I M I T  D E F I N E D  BY

R O Y A L T Y  V E R S U S  R I S K  

F O R  O I L  W I T H  A V E R A G E  V A L U E  O F  1 0 . 5  D O L L A R S / B A R R E L

A l s o  S h o w s  R o y a l t y  V e r s u s  R e s e r v e s  

A t  T h e  E c o n o m i c  L i m i t

R O Y A L T Y  IN P E R C E N T

P r o b a b i l i t y  o f O c c u r r e n c e  in % 

( R i s k  F a c t o r )
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\

R O Y A L T Y  I N  P E R C E N T  

P r o b a b i l i t y  of  O c c u r r e n c e  in % 

( R i s k  F a c t or )  _

E C O N O M I C  L I M I T  D E F I N E D  B Y  

R O Y A L T Y  V E R S U S  R I S K

F o r  O i l  W i t h  A v e r a g e  V a l u e  

O f  1 7 . 4 0  D o l l a r s / B a r r e l

A l s o  S h o w s  R o y a l t y  V e r s u s  R e s e r v e s  a t  E c o n o m i c  L i m i t
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v e n t u r e  m u s t  also i n c r e a s e  to c o m p e n s a t e  f or  th e l o s s e s  f r o m  the u n s u c c e s s f u l  

v e nt u r e s .  B e c a u s e  o f  t he  h i g h  risks i n v o l v e d  w i t h  f i n d i n g  a n d  d e v e l o p i n g  an 

oil f'e ld,  it is e n t i r e l y  p r o b a b l e  t h a t  the 18% r a t e - o f - r e t u r n  u s e d  in this 

r e p o *1 low, d e p e n d i n g  on t h e  s p e c i f i c  s t r u c t u r e s  b e i n g  lea s e d  and  on the

bide * h o d s  b e i n g  u s e d  to a u c t i o n  o f f  t h e  leas es.

T h e  S t a t e  ^he c a p a b i l i t y ,  a n d  p e r h a p s  t he  o b l i g a t i o n  to i n f l u e n c e  the 

t i m e l y  d e ve lo p ,  .it and p r o d u c t i o n  o f  small f ie lds . O f  the  t hr ee  p a r a m e t e r s  

w h i c h  m o s t  i n f l u e n c e  the m i n i m u m  e c o n o m i c a l  f i e ld  si ze,  the S t a t e  has the 

c a p a b i l i t y  o f  a d j u s t i n g  o n l y  o n e  o f  th e p a r a m e t e r s  - the r o y a l t y  p e r c e n t .

Ev e n  i f  the r o y a l t y  w e r e  r e d u c e d  to zero, th e S t a t e  w o u l d  r e a l i z e  i n c om e  f r o m  

s e v e r a n c e  tax, c o n s e r v a t i o n  tax, a d v a l o r e m  t ax  a n d  f r o m  i n co me  tax- T h e s e  

t ax  r e v e n u e s  w o u l d  not b e r e a l i z e d  unl es s the  f iel d w e r e  p r o d uc ed .  The oil 

c o m p a n y  m a k e s  s o m e  p r o f i t  a n d  d e r i v e s  b e n e f i t s  f r o m  s u p p l y i n g  r e f i n e r i e s  w i th  

f e e d  st ock . Th e n a t i o n  b e n e f i t s  f r o m  an  i n c r e a s e d  s u p p l y  o f  c r u d e  oil.

M ar gi na l  fie lds  m u s t  be d e v e l o p e d  and  p r o d u c e d  on a t i m e l y basis. For a s p e c i f i c  

s e t  of  c o n d i t i o n s  o f  f i e l d siz e, oil p ri c e ,  r o y a l t y ,  and  r a t e - o f - r e t u r n ,  the 

l o c a t i o n  a nd  d e v e l o p m e n t  t i m i n g  a re  r e l a t e d  a nd  a r e  c r i t i c a l .  F or  e xa m p l e ,  any 

oil f ie ld  w h i c h  is n e a r  a l r e a d y  p r o d u c i n g  fiel ds is m o r e  e c o n o m i c a l  to d e v e l o p  

a nd  to p r o d u c e  t han if it is r e m o t e l y  l oca te d .  Th is  is b e c a u s e  the f a c i l i t i e s ,  

e q u i p m e n t  a n d  pers onn el r e q u i r e d  for t he o p e r a t i n g  f i el d can be u t i l i z e d  in the 

o p e r a t i o n  o f  a sma ll , n e a r b y  field. W h i l e  so m e  a d d i t i o n a l  d i r e c t  l a b or  m a y  

be re qu i r e d ,  the r e p a i r  c rews a n d  s u p e r v i s o r s  c o u l d  c o v e r  b o t h  f i eld s; in 

o t h e r  w o r ds ,  the f i x ed  o p e r a t i n g  costs w o u l d  not s i g n i f i c a n t l y  i n c r e a s e . T h us,  

it is cr it ic a l  that the m ar g i n a l  fields be d e v e l o p e d  a n d  p r o d u c e d  w h i l e  there 

are large p r o d u c i n g  fields in the area.
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S E N S I T I V I T Y  OF T H I S  A N A L Y S I S  T O  C H A N G E S  IN V A R I O U S  P A R A M E T E R S

E x t r e m e l y  H ig h Risk C a s e s . T wo  l e a s i n g  m e t h o d s  w e r e  a n a l y z e d  at a 1% 

p r o b a b i l i t y  o f  s> c ess to d e t e r m i n e  if t h e  r es u lt s  o b t a i n e d  f r o m  this 

s t u d y  w o u l d  be v a l i d  for e x t r e m e l y  h i g h  r i s k  s i t u a t i o n s .  The  b on us b id  

@ 1 2 . 5 %  r o y a l t y  c as e  and t he r o y a l t y  b i d  a t  f i x e d  b o n u s  c a s e  w e r e  run 

at e x t r e m e l y  h i g h  risk.

T h e  m a j o r  e l e m e n t s  o f  t h e s e e x t r e m e l y  h i g h  risk cas es w e r e  th a t  100 

b o n u s e s  w o u l d  b e  r e c e i v e d  and 100 s t r u c t u r e s  w o u l d  b e  d ri l le d .  The 

b o n u s e s  w e r e  a p p r o p r i a t e l y  f a c t o r e d  to r e f l e c t  th e 1% p r o b a b i l i t y  

a s s i g n e d  to this venture. S i n c e  o u r  s t u d y  a s s u m e s  3 w e l l s  are d r i l l e d  

p e r  s t r u c t u r e ,  t he re  w e r e  a total o f  29 7 d ry  h o l e s  d r i l l e d  - 300 e x p l o r­

at o r y  w e l l s  total. T h e  c o s t  o f  d r i l l i n g  t h e s e  w e l l s  was i n c l u d e d  in both 

c as e s  as d r y  h o l e  e x p l o r a t o r y  cos ts.  For a d ry s t r u c t u r e ,  the b o nu s a nd 

the well co st  w e r e  e x p e n s e d  at s i g n i f i c a n t  tax loss to th e S t at e;  as a 

m a t t e r  o f  fact, the ta x loss c o n s t i t u t e s  4 2 . 3 %  o f  the b on us  r e c ei ve d .

T he  r a t e - o f - r e t u r n  f r o m  hi gh  risk v e n t u r e s  m u s t  be a d e q u a t e  to c o m p e n s a t e  

for the s t a t i s t i c a l  losses. T he  b o n u s  b id  m e t h o d  r e q u i r e s  r e l a t i v e l y  l a r g e r  

b o n u s e s  than d oe s the r o y al ty  b i d  m e t h o d s .  The b onu s is a l e a s e h o l d  i n v e s t­

me n t  i t e m  w h i l e  r o y a l t y  o p e r a t e s  lik e  a c o s t  o f  p r o d u c t i o n .  T h e r e f o r e ,  the 

i n v e s t m e n t  r i s k e d  on a bo nus  b i d  c a s e  is s i g n i f i c a n t l y  h i g h e r  than the i n v e s t­

m e n t  r i s k e d  on a r o y a l t y  b i d  case.



In r e c o g n i t i o n  o f  the r e l a t i v e  ris ks , the b o n u s  b i d  c a s e  w a s  run at a 

h i g h e r  r a t e - o f - r e t u r n  th an  w as  t h e  r o y a l t y  b i d  case. A r a t e - o f - r e t u r n  

o f  2 2 . 5 %  w a s  d e e m e d  r e a s o n a b l e  f o r  t he  b on u s  bid  case. F r o m  the oil 

c o m p a n y ' s  v i e w p o i n t ,  the r o y a l t y  bid  c a s e  is m u c h  m o r e  s e c u r e ;  t h e r e­

fore, w e  a s s u m e d  a 1 0 . 5 %  r a t e - o f - r e t u r n  f o r  this case. T h e  result s o f  

the e c o n o m i c  c a l c u l a t i o n s  a r e  s h o w n  g r a p h i c a l l y  on  F i g u r e  11-17. For 

t h e s e  c o n d i t i o n s  at all d i s c o u n t  r a t e s  f r o m  0% to  10%, the r o y a l t y

bid m e t h o d  p r o v i d e s  s i g n i f i c a n t l y  m o r e  i n c o m e  to the S t a t e  than doe s

th e b o n u s bi d m e t ho d.

Ne xt,  the c as es  w e r e  c o m p a r e d  at equal r a t e s - o f - r e t u r n  (16%). A t  this 

r a t e - o f - r e t u r n , u n d i s c o u n t e d  i n c o m e  f r o m  t he r oy a l t y  bid  c a s e  is h i g h e r  

than fo r t h e  b on us  bi d case. B ut  at a d i s c o u n t  rate o f  2%, the p r e s e n t  

w o r t h  i n c o m e  f r o m  b oth cases is equal - at d i s c o u n t  rates a b o v e  2%, 
the b on us  b i d  c a s e  p ro v i d e s  m o r e  i n c o m e  to the S t a t e  than does the 

r o y a l t y  b i d  case.

C h a n g e s  in C r u d e  Oil P r i c e s . C r u d e  oil p r i c es  u se d  in this rep or t a re  

the T i e r  II p r i c e s  fo r Cook Inlet. T h e r e  p r i c e s  are then e s c a l a t e d  at  a 

rate o f  5% p e r  y e a r  to a m a x i m u m  v a l ue  of $ 1 8 . 0 0  p er  b a r r e l . The m a x i m u m  

v a l u e  o f  $ 1 8 . 0 0  pe r barrel is r e a c h e d  in the t w el ft h  y e a r  a f t e r  the l eas e

s al e,  7 y e a r s  a f t e r  p r o d u c t i o n  s t a r t s .  T he  a v e r a g e  p r i ce  per barrel for

the ca ses  s t u d i e d  is $ 1 7 . 4 0  p e r  b a r r e l.  T he  initial p r i c e  is $ 1 0 . 3 6 / B b l .

The p o s s i b i l i t y  e x i st s that the Federal g o v e r n m e n t  wil l s et  c r u d e oil 

p r i c e s  fo r n e w l y  d i s c o v e r e d  fields. T h e r e f o r e ,  w e  reran the c o m p u t e r  p r o­

grams , c h a n g i n g  o nly the c r u d e  oil pr ic es .  The c o m p a r a t i v e  e ff e c t s  o n  the 

s e l e c t e d  l e a s i n g  m e t h o d s  is s h o w n  in F i g u r e  11-18. This fi gu re  shows s t a te



F O R  B O N U S  B I D  A N D  R O Y A L T Y  B I D  C A S E S  

A T  D I F F E R E N T  I N D U S T R Y  R A T E S  O F  R E T U R N

L

®  D I S C O U N T  R AT E  IN %

P r o b a b i l i t y  o f  O c c u r r e n c e  in % 

( R i s k  F ac t o r )
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D I S C O U N T E D  S T A T E  I N C O M E  V E R S U S  R I S K  

B a s e d  On

E x p e c t e d  V a l u e  Oil Fi el d,  6 0 0  M i l l i o n  B a r r e l s  R e c o v e r a b l e .
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i n c o m e  ( d i s c o u n t e d  6%) ver s u s w e l l h e a d  c r u d e  oil price.

For the r an g e  in c r u d e  oil va lue s s t u d i e d ,  t h e  c o m p a r a t i v e  r e l a t i o n s h i p  

o f  t he s e l e c t e d  b i d d i n g  m e t h o d s  d i d  not  s i g n i f i c a n t l y  chang e. T he  r an ge 

o f  c r u d e  oil p r i c e s  c o n s i d e r e d  w as  $ 7 . 0 0  to $ 2 0 . 0 0  p e r  ba rr el .  O v e r  this 

ra nge , t h e  d i s c o u n t e d  i n c o m e  c u r v e s  for  the b on us  b i d  c a s e  wa s a l w a y s  

lowest , t h e  r o y a l t y  b id c a s e  t he  h i g h e s t ,  an d t he s l i d i n g  s c a l e  r o y a l t y  

c a s e  was i n  b e t w e e n ;  a n e t  p r o f i t  b i d  c a s e  w o u l d  be s i m i l a r  to the r o y a l t y  

b id  case. Thus a c h a n g e  o f  c r u d e  oil pr i c e s  f r o m  a low o f  $ 7 . 0 0  p e r  barrel 

to a high o f  $ 20.00 per  barrel does not  c h a n g e  the c o m p a r a t i v e  r e s u l ts  o f  

this study.

E ffec ts o f  P r o d u c e d  G a s . W e l l h e a d  gas p r o d u c t i o n  wa s c o n s i d e r e d  in this 

st ud y.  T h e r e  a r e  m a n y  u n k n o w n s  w h i c h  e f f e c t  the v a l u e  o f  gas r e m o v e d  f r o m  

oil. S o m e  of t h e s e  u n k n o w n s  are:

1. First, how m u c h  gas is p r o d u c e d  - w h a t  is the p r o d u c i n g  

gas/oil ra tio ?

2. Next, how  m u c h  o f  this gas will be r e q u i r e d  for l e a s e  fuel - 

fuel u s ag e d ep e n d s on the fi eld  l o c a t i o n ,  a v a i l a b i l i t y  o f  c o m m e r c i a l  

e l e c t r i c i t y ,  g r a v i t y  of  the  oil, w a t e r  c o n t e n t ,  e m u l s i o n  c o n d i t i o n ,  t e m p­

e r a t u r e  o f  the p r o d u c t i o n ,  and d i s t a n c e s  f r o m  the g a t h e r i n g  c e n t e r s  to 

the c l e a n i n g  f a c i l i t i e s  a n d  s a l e  point.

3. T hi r d ,  m a r k e t a b i 1 ity o f  the gas - s o m e  Coo k Inlet gas is 

h a n d l e d  a t  a loss, s o m e  is s o l d  at v ar i o u s  values f r o m  a b o u t  1 6 C / M C F  to 

640/MCF.

4. La st ly ,  w h a t  is the p r e s e n t  w o r t h  o f  p ro f i t s  (PWP) r e s u l t i n g  

f r o m  r e i n j e c t i o n  o f the p r o d u c e d  gas?



 ..... ™
S i n c e  e v a l u a t i o n  o f  t h e  p r o d u c e d  g a s  d e p e n d s  on s::veral v a r i a b l e s  t h e  e f f e c t s  

o f  s o l u t i o n  ga s a r e  n o t  h a n d l e d  s e p a r a t e  f r o m  oil 1n t h i s  a n a l y s i s .  T h e  

e f f e c t s  o n t h e  s t u d y  a r e  1n t h e  o r d e r  o f  l e s s  t h a n  12.
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G o v e r n m e n t  and D i s c o u n t  R a t e s . W h a t  d i s c o u n t  r a t e  s h o u l d  g o v e r n m e n t s  w

u s e ?  D i s c o u n t  r at e s  are  u s e d  by b u s i n e s s e s  to c o m p a r e  a l t e r n a t i v e  i n v e s t­

men ts .  T h e  Net P r e s e n t  V a l u e  (NPV) o f  f u t u r e  ca s h  flows t h a t  w o u l d  r e s u l t  

f r o m  a l t e r n a t e  i n v e s t m e n t s  is a u n i f o r m  c o m p a r i s o n  b a se;  it's a b o u t  t h e  o n l y  

o n e  a v a i l a b l e  to b u s i n e s s  ( g o v e r n m e n t s  use a " c o st  to b e n e f i t  rat i o " ).

G oa ls o f  b u s i n e s s e s  d i f f e r  f r o m  t h o s e  o f  g o v e r n m e n t s .  A b u s i n e s s ' s  o n l y  

goal is to m a k e  m o n e y  fo r t h e i r  s t o c k h o l d e r s .  A  g o v e r n m e n t ' s  goal is to 

p r o v i d e  t h o s e  s e r v i c e s  for t he  p o p u l a c e  w h i c h  the y c a n n o t  p r o v i d e  for t h e m­

selves. A b u s i n e s s  w a n t s  to c o n t i n u e  m a k i n g  p r o f i t  to pay m o n e t a r y  d i v i d e n d s  

in p e r p e t u i t y  w h i l e  a g o v e r n m e n t  n ee ds m o n e y  to s u p p l y  s e r v i c e s  in p e r p e t u i t y .

A  b u s i n e s s  uses P r e s e n t  W o r t h  of  P r o f i t s  (PWP) to c o m p a r e  i n v e s t m e n t s ;  to be 

c o n s i s t e n t ,  a g o v e r n m e n t  s h o u l d  u s e  P r e s e n t  W o r t h  o f  S e r v i c e r  (PWS) to c o m p a r e ^

v a r i o u s  o pti on s.  PWP is not  c o m p a b l e  to PWS. S i n c e  a D i s c o u n t e d  Cash Flow

(DCF) is u s e d  to d e t e r m i n e  PWP, it c a n n o t  a l s o  be  used to d e t e r m i n e  PWS, 

t he r e f o r e ,  it m a y  be w r o n g  f o r  g o v e r n m e n t s  to u t i l i z e  a (DCF) as does b u s i n e s s .

A g o v e r n m e n t  has a r e q u i r e m e n t  for  a s u s t a i n e d  i n c o m e  in p e r p e t u i t y .  M on ey  

in a bank p r o v i d e s  no s e r v i c e s  to the p o p u l a c e  - at best, the i n t e r e s t  e a r n e d  

is useful for f u t u r e  s e r v i c e s .  S i n c e  the v a l ue  o f  oil an d gas is i n c r e a s i n g  

w i t h  time (a r e c e n t  US G S  p r e d i c t i o n  i n di cat es c r u d e  oil pri ce s o f  $ 8 0 . 0 0  p e r  

ba rre l by the y e a r  2,0 0 0 , if that's a c c u r a t e  o r  e v e n  5 0 2  a c c u r a t e ) ,  m o r e  

S t a t e  i n co m e  ma y be g a i n e d  by l e a v i n g  it in the g r o u n d  to m a t u r e  than  by 

" b a n k i n g  it" or s p e n d i n g  it f r i v o l o u s l y .  Indeed, if the p r i c e  e s c a l a t i o n  o f  

c r u d e  oil is g r e a t e r  tha n th e b ank i n t e r e s t ,  a loss will r es ul t  f r o m  e a r l y  

removal o f  c r u d e  oil. At this p o i n t  in time, this is a real p o s s i b i l i t y .

P e r ha p s  c u r r e n t  i n c o m e  o v e r  an u a b o v e  c u r r e n t  r e q u i r e m e n t s  s h o u l d  be d i s c o u n t e d  

to a p p r o p r i a t e l y  r e f l e c t  the p ri ce  loss r e s u l t i n g  f ro m e a r ly  removal o f  c r u d e  oil.



W h i l e  it is u n c e r t a i n  t h a t  g o v e r n m e n t s  s h o u l d  u t i l i z e  d i s c o u n t  rates to 

e v a l u a t e  f u t u r e  c ash flo ws,  d a t a  is p r e s e n t e d  f or  d i s c o u n t  r a t e s  o f  62 

a nd  10%. S h o w n  on F i g u r e  1 1 - 1 9  and 1 1 - 2 0  is d i s c o u n t e d  i n c o m e  to the 

S t a t e  f or  th e l e a s i n g  m e t h o d s  a n a l y z e d .  A t  t h e s e  d i s c o u n t  r a t e s , (6% 

an d 10%), t he r e l a t i v e  p o s i t i o n s  o f  t he  i n c o m e  c u r v e s  f o r  t he v a r i o u s  

l e a s i n g  m e t h o d s  do not c h a n g e ,  they o n l y  s h i f t  d o w n w a r d .
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E F F E C T S  OF V A R I O U S  L E A S I N G  M E T H O D S

T o  o b t a i n  the a m o u n t  o f  b o n u s  to be b i d  u n d e r  a c a s h  b o n u s b i d  s y s t e n ,  the 

i n t e r e s t e d  c o m p a n i e s  m a k e  g e o l o g i c a l  a n d  e n g i n e e r i n g  m o d e l s  o f  t he  field. 

This d at a  is put into  a c o m p u t e r  p r o g r a m  a l o n g  v/ith t h e  r a t e - o f - r e t u r n  the 

c o m p a n y  re q u i r e s.  T h e  c o m p u t e r  o u t p u t  lists the  p r e s e n t  w o r t h  o f  p ro fi t s  

at v a ri ou s  r a t e s - o f - r e t u r n  a n d  t he  b on us  w h i c h  can  be p ai d  f or  e a c h  c o m p l e­

me n t  o f  d i s c o u n t  rate and r a t e - o f - r e t u r n .  C o m p a n y  m a n a g e m e n t  the n s e l e c t s  

the b on us b a s e d  on the h i s t o ri ca l  s u c c e s s  o f  the c o m p a n y  in o b t a i n i n g  the 

r e s e r v e s  c a l c u l a t e d  by the e n g i n e e r s  an d g e o l o g i s t s .

T o  d e t e r m i n e  the a m o u n t  to be b i d  u n d e r  the R o y a l t y  B i d  s y s t e m ,  the N e t  

P r o f i t  s y s t e m  o r  the B o n u s  Bi d f o r  S l i d i n g  S c a l e  R o y a l t y  s y s t e m ,  i n p u t  

v a ri a b l e s  are  c h a n g e d  to r e f l e c t  the r e q u i r e d  o u t p u t  data. In all cas es , 

the b i d  p a r a m e t e r  is list ed in the o u t p u t  for v a r i o us  r a t e s - o f - r e t u r n  at 

the c o m p an y' s d i s c o u n t  rate o f  m one y.  This data is f r e q u e n t l y  d i s p l a y e d  on 

a normal d i s t r i b u t i o n  c u r ve  so m a n a g e m e n t  can r e a d i l y  p e r c e i v e  th e b i d  v al ue  

vers us risk.

$

T h e  g eo l o g i c a l  an d e n g i n e e r i n g  risks ar e i n c o r p o r a t e d  into the r e s p e c t i v e  

m od e l s .  H o w e v e r ,  the final risk a p p l i e d  to the b i d  o u o t e  is d o n e  by top 

m a n a g e m e n t  b a s e d  on the s t a t i s t i c a l  s u c c e s s  of  the c o m p an y  in o b t a i n i n g  the 

r e s e r v e s c a l c u l a t e d  by the g e o l o g i s t s  and the e n g i n e e r s .

B on us Bid M e t h o d . This is the m e t h o d  c u r r e n t l y  u s e d  by the S t a t e  o f  A l a s k a ,  

the Federal g o v e r n m e n t  and v a rio us o t h e r  s t a t e  g o v e r n m e n t s .  T he a d v a n t a g e  to M  

the S ta te  is that i m m e d i a t e  i nc o m e  is m a x i m i z e d .  The cash bo nus  can be u t i l i z e d  

by the r e s o u r c e  o w n e r  b e f o r e  any p r o d u c t i o n  is o b t a i n e d .  In the l i k e l y  e v e n t  

o f  a dry s t r u c t u r e ,  th e r e s o u r c e  o w n e r  still has o b t a i n e d  the b on u s ;  the



i m p l i c a t i o n s  o f  a r e s o u r c e  o w n e r  o b t a i n i n g  l a r g e  r e v e n u e s  f o r  n o t h i n g  

is b e y o n d  the  s c o p e  o f thi s r e p o r t . H o w e v e r ,  it d oes s e e m  w a s t e f u l  o f  c a p i t a l 

r es o u r c e s .  It s h o u l d  a l s o  be n o t e d  t h a t  tax d e d u c t i o n s  t a k en  by i n d u s t r y  

in the  u n s u c c e s s f u l  v e n t u r e s  r e s u l t  in a r e d u c t i o n  o f  t he  n e t  b o n us  to the 

S t a t e  o f  A l aska .

T h e  S t a t e  o f  A l a s k a ' s  i n c o m e  needs h a v e  be e n  g r e a t  w h i l e  the s o u r c e s  o f  

i n c o m e  h a v e  be en  few. 3 e n e r a l t y ,  t h e  c ash bon us has b e e n  s p e n t  b e f o r e  the 

f i el d  is d e v e l o p e d ,  a nd  in m a n y  i n s t a n c e s ,  t h e  b o n u s  has be en  s p e n t  e v e n  

b e f o r e  a d i s c o v e r y  has a c t u a l l y  b e e n  made.

C o m p a r e d  to cash b on us  b i d d i n g  t h e r e  is no o t h e r  l e a s i n g  m e t h o d  w h i c h

m a x i m i z e s  the i m m e d i a t e  inc om e to th e S t a t e  o f  A las ka.

T he  d i s a d v a n t a g e s  o f  the b onu s bid, f r o m  the S t a t e ' s  p o s i t i o n ,  is that 

c o n s i d e r a b l e  f u t u r e  i n c o m e  m ay  be s a c r i f i c e d  to o b t a i n  i m m e d i a t e  c as h  income.

T he  b e s t  e x a m p l e  o f  this is that  f o r  all the S t a t e 's  p e t r o l e u m  lea se s on the

N o r th  S l o p e  bonus bids t o t a l e d  912 m i l l i o n  d o l l a r s .  E s t i m a t e d  r ese rv es  

o f  the P r u d h o e  Bay F ie ld  are 9 . 6  b i l l i o n  b ar re l s .  Total S t a t e  b on u s e s  

c o l l e c t e d  f r o m  all N or t h  S l o p e  leases to d a t e  a m o u n t  to o n l y  9 . 5  c ents p e r  

barrel o f  oil for the P r u d h o e  Bay Field. As a d d i t i o n a l  r e s e r v e s  are 

d e v e l o p e d  on the a l r e a d y - l e a s e d  N o r t h  S l o p e  a c r e a g e ,  the b on us  v al ue  

will dr op  b e l o w  this 9.5  cents p er  barrel figure. B o n u s  w i s e ,  the S t a t e

o f  A l a s k a  v i r t u a l l y  gav e aw ay  the P r u d h o e  Ba y oil.

In a d d i t i o n  to the a b o v e  c o n s i d e r a t i o n s ,  the a m o u n t  a v a i l a b l e  for the b on us 

bid is b a s e d  on the c o s t / p r i c e  a s s u m p t i o n s  m a d e  at the t i m e  o f  b i d d i ng .  If

the costs o r  pri c e s c h a n g e  a f t e r  a l ea se has be en  a w a r d e d ,  the c o m p a r a t i v e

v a l u e  o f  the b on us ch an ge s .  If costs d e c r e a s e ,  the  b o n u s  was too low; if  cos ts



i n c r e a s e ,  th e b onus  w as  too h igh . S i m i l a r l y ,  if c r u d e  oil p r i c e s  d e c r e a s e ,  

th e b o n u s  w a s  c o m p a r a t i v e l y  h i g h ;  h o w e v e r ,  in  the  m o r e  p r o b a b l e  e v e n t  t h a t  

c r u d e  oil p ric es  i n c r e a s e ,  t he  b o n u s  w o u l d  t h e n  be too low. T h e  1969 

P r u d h o e  B a y - l e a s e  s a l e  o c c u r r e d  w h e n  C o o k  I n l e t  p r i c e s  a v e r a g e d  2 . 6 3  $ / b b l .

F r o m  t he  p r o d u c i n g  c o m p a n i e s  c o n s i d e r a t i o n ,  th ey  a re m a k i n g  a c o n s i d e r a b l e  

i n v e s t m e n t  s eve ral  y e a r s  b e f o r e  t h e y  c an p o s s i b l y  g e t  any  r e t u r n  f o r  t ha t  

i n v e s t m e n t .  The ca s h  b o n u s  is w a s t e d  if  t he s t r u c t u r e s  are dry. It has 

n o t  p u r c h a s e d  a n y t h i n g  o f  v a l u e  a n d  doe s no t a s s i s t  in the e x p l o r a t i o n  o r  

d e v e l o p m e n t  o f  r e so u r c e s .  F or  s mal l c o m p a n i e s ,  this ca s h  b o n u s  o r  " Fr o n t  

End M o n e y "  im po s e s  a l a r g e  p r o b l e m .  F or  e v e n  l a r g e  c o m p a n i e s  b i d d i n g  on 

large s t r u c t u r e s ,  an e q u i t a b l e  b id  ma y be a s i g n i f i c a n t  part o f  t h e  very 

hi g h  c osts n e e d e d  to b r i n g  the f i e l d  to p r o d u c t i o n .  H e r e  a g a i n  t h e  P r u d h o e  

Bay Fi eld  is a g o c d e x a m p l e .  W h e n  the $0.9 b i l l i o n  b o n u s  is a d d e d  to the 

$8-10 b i l l i o n  for p i p e l i n e  c o s t  plus t he f i e l d  d e v e l o p m e n t  c o s t s  o f  $5-6 

b i l l i o n ,  the a g g r e g a t e  c o s t  s t r a i n s  t he f i n an ci al  m a r k e t s  o f  e ve n a g r o u p  

of  l ar ge  c o m p a n i e s  suc h as A R C O ,  BP, EX XON , an d S0HI0.

In a n t i c i p a t i o n  o f the a b i l i t y  to f i n a n c e  a v e n t u r e  (bonus + d e v e l o p m e n t  + 

t r a n s p o r t a t i o n ) , a c o m p a n y  w o u l d  r e d uc e t h e i r  bonus b i d  b a s e d  on the a v a i l­

ab i l i t y  of capital and  e s p e c i a l l y  on the b asi s of  t h e i r  a b i l i t y  to o b t a i n  the 

n e e d e d  c a p i t a l .

R o y a l t y  Bid M e t h o d . O n  the o t h e r  e nd o f  the b i d d i n g  s p e c t r u m  is the r oy al t y  

bid. This is the b i d d i n g  m e t h o d  m o s t  f r e q u e n t l y  c o m p a r e d  to b on u s  bi ddi ng . 

G e n e r a l l y ,  a small f i x e d  ca sh  b o n u s  is r e q u i r e d  to r e d u c e  s p e c u l a t i o n  by t ho s e  

w h o  h a v e  no i n te n t i o n s  of e x p l o r i n g  the leases. Th e w i n n i n g  b i d d e r  is the

c o m p a n y  w h i c h  bids the h i g h e s t  f r a c t i o n a l  r o y a l t y  to the r e s o u r c e  o wn er .  ^

The r o y a l t y  bid  is a m e a n s  by w h i c h  the r e s o u r c e  o w n e r  can s h a r e  in the b e n e f i t s

o f  a large fi eld  suc h as the P r u d h o e  Ba y Field. H o w e v e r ,  t he  r e s o u r c e  o w n e r
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m u s t  a l s o  s h a r e  t h e  risks in t he  dry  s t r u c t u r e s ,  f r o m  w h i c h  he  w o u l d  get  

n o t h i n g  e x c e p t  the small f i x e d  bonus.

B a s e d  on t h e  s a m e  g e o l o g ic ,  e n g i n e e r i n g  a nd  e c o n o m i c  m o d e l s ,  an o p e r a t o r  

w o u l d  be m o r e  w i l l i n g  to p r o m i s e  l a r g e  f u t u r e  p a y m e n t s  c o n t i n g e n t  on  the 

s u c c e s s  o f  t h e  e x p l o r a t i o n  a n d  d e v e l o p m e n t  t h a n  he w o u l d  be w i l l i n g  to 

pay an e q u i v i l e n t  a m o u n t  as a l u m p  s u m  ca sh  b on us  at t he  l eas e s a l e  w h e n  

the f i r s t  i n c o m e  f r o m  p r o d u c t i o n  is 4 - 6  o r  m o r e  y e a r s  away; a n d  w h e n  i n­

com e  f r o m  the i n v e s t m e n t  m a y  n e v e r  be re al i z e d .

F r o m  the r e s o u r c e  owner's c o n s i d e r a t i o n ,  a d i s a d v a n t a g e  o f  r o y a l t y  b i d d i n g  is 

t h a t  the o w n e r  s h a r e s  the risk w i t h  the o p e r a t o r .  For a dry s t r u c t u r e ,  the 

o w n e r  w o u l d  r e a l i z e  o n l y  th e small f i xe d  b o n u s  w h e r e a s  u n d e r  the b o nu s bid, 

the o w n e r  w o u l d  n o r m a l l y  h a v e  r e c e i v e d  a l a r g e r  bonus.

R o y a l t y  i n c o m e  to t h e  S t a t e  can be i n f l u e n c e d  by the c r u d e  oil p r i c e s  se t by 

the Federal g o v e r n m e n t .  T h e  i n c o m e  g a i n  to the S t a t e  f r o m  r o y a l t y  b i d d i n g  

as o p p o s e d  to bo nus  b i d d i n g  r es u l t s  in p a r t  f r o m  a r e d u c t i o n  in F e d e r a l  inc o m e  

tax ( F i g u r e  II I - 1 & 2 ).  This o c c u r s  b e c a u s e  the r o y a l t y  oil is not i n c o m e  to 

the o p e r a t i n g  c o m p a n y ,  t h e r e f o r e ,  it is not s u b j e c t  to F ed e r a l  i n c o m e  tax.

S i n c e  the Federa l g o v e r n m e n t  t h r o u g h  the F E A  sets c r u d e  oil p r i c e s ,  they h a v e  

the c a p a c i t y  to a f f e c t  the r o y a l t y  i n c o m e  to the  S t a t e  o f  A l aska . D e c r e a s e d  

c r u d e  oil p ric es  w o u l d  not n e c e s s a r i l y  d e c r e a s e  i nc o m e  to the Fede ral  g o v e r n m e n t  

b e c a u s e  th e y  can m a k e  up the lost t ax es d o w n s t r e a m  o f  the r e f i n er y.  Any  c o n s i d e r­

a t i o n  o f  r o y a l t y  b i d d i n g  s h o u l d  i n c l u d e  the p o s s i b i l i t y  of  the FEA  s e t t i n g  c r u d e  

oil pr i c es  w h i c h  w o u l d  a f f e c t  i n c o m e  to t h e  State.

A n o t h e r  d i s a d v a n t a g e  f r o m  the o w n e r ' s  v i e w p o i n t  is t ha t the r o y a l t y  is a c o s t  of
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p r o d u c t i o n  and, e c o n o m i c a l l y  s p e a k i n g ,  acts like a p r o d u c t i o n  e x p e n s e .  As 

t h e  c os t  o f  p r o d u c t i o n  i n c r e a s e s ,  t h e  m i n i m u m  e c o n o m i c  p r o d u c t i o n  r a t e  is 

i n c r e a s e d .  This m e a n s  t h a t  t he  e c o n o m i c  l i m i t  is r e a c h e d  s o o n e r  in terms 

o f  c u m u l a t i v e  p r o d u c t i o n  as w el l as in y e a r s  o f  f i e l d  life. W h e n  the 

e c o n o m i c  l i m i t  is r e a c h e d  at a l e s s e r  c u m u l a t i v e  p r o d u c t i o n ,  the a m o u n t  o f  

t h e  r e s o u r c e  l ef t  in t h e  g r o u n d  is i n c r e a s e d ,  thus w a s t i n g  a v a l u a b l e  r e s o u r c e .  

R e a c h i n g  t h e  e c o n o m i c  l i m i t  s o o n e r  in y e a r s  also r ed u c e s  the n u m b e r  o f  A l a s k a  

j o b s  a v a i l a b l e .  This p r o b l e m  c o u l d  be  r e s o l v e o  by h a v i n g  the r o y a l t y  d e c r e a s e  

as p r o d u c t i o n  d e c l i n e s  in t h e  f i e l d ' s  ol d a g e  period.

R o y a l t y  b i d d i n g  s h o u l d  e n t i c e  m o r e  c o m p e t i t i o n  in the l e a s i n g  a u c t i o n s .  D u r i n g

O C S  l e a se  s a l e  No. 36 in th e G u l f  o f  M e x i c o ,  s o m e  tra cts  w e r e  put up f o r  r o y a l t y  

b i d  plus f ix ed  cash b on u s  w h i l e  o t h e r  t ra ct s  w e r e  o f f e r e d  at a cash  b o n u s  b i d  ^  

plus 1 6 . 6 7 %  r oyalty. T h e  t r ac t s  l e a s e d  on th e r o y a l t y  b a sis  a v e r a g e d  7.1 bi ds  

p e r  t r a c t  as c o m p a r e d  to o n l y  2.2 bids pe r t r a c t  f o r  t h o s e  l e as e d  by b o n u s  bid.

F r o m  i n d u s t r y ' s  v i e w p o n t ,  r o y a l t y  b i d d i n n  takes m u c h  o f  the u n c e r t a i n t y  o u t  o f

b i d d i n g .  T he  m a j o r i t y  o f  t h e i r  c o m m i t t m e n t  is b a s e d  on the c o n t i n g e n c y  of

p r o d u c t i o n .  If they  d e v e l o p  p r o d u c t i o n ,  t hey pay. If no p r o d u c t i o n  is d e v e l o p­

ed, they  d o n ' t  pay. This a s p e c t  i n c r e a s e s  c o m p e t i t i o n  for the leases a n d  a l l o w s  

th e a l l o c a t i o n  o f  m o r e  c a pita l f or e x p l o r a t i o n ;  h o w e v er ,  it a l s o  m a k e s  it m u c h  

e a s i e r  to w a l k  a w a y  f'-om p o o r  p r o s p e c t s .  By k e e p i n g  the front en d i n v e s t m e n t  

low, i n d u s t r y ' s  c ap ita l f i n a n c i n g  is m u c h  e a s i e r  to obtain . Indeed, if the 

capital m a r k e t  is w ea k, they m a y  h a v e  a d i f f i c u l t  time f i n a n c i n g  the e n t i r e  

pr o j e c t ,  e.g. the T r a n s A l a s k a  Pi p e l i n e .

S i n c e  r o y a l t y  is b a s e d  on p r o d u c t i o n ,  it has the e f f e c t  o f  i n c r e a s i n g  the m i n i m u m  

p r o d u c t i o n  costs and t h e r e f o r e ,  the m i n i m u m  p r o d u c t i o n  rat e for an e c o n o m i c
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o p e r a t i o n .  T h e o r e t i c a l l y ,  as t h e  m i n i m u m  e c o n o m i c  r a t e  is I n c r e a s e d ,  t he 

e c o n o m i c  l i f e  o f  t he  f i e l d  Is s h o r t e n e d ;  t h e r e f o r e ,  t he  c o m p a n y  m a y  

d i s c o n t i n u e  p r o d u c t i o n  o f  a f i e l d  a t  a l e s s e r  p e r c e n t  r e c o v e r a b l e  u n d e r  

r o y a l t y  b id  th a n  w o u l d  o c c u r  u n d e r  b o n u s  b i d d i n g .  T h i s  is s p e c u l a t i v e  

r e a s o n i n g  b e c a u s e  an i n t e g r a t e d  oil c o m p a n y  m a y  o p e r a t e  a f ie ld  a t  a lo ss  

b e c a u s e  r e f i n e r y  f ee d  s t o c k  1s n e e d e d  a n d  b e c a u s e  o p e r a t i n g  l o s s e s  c a n  be 

m a d e  u p  d o w n s t r e a m .  In actual p r a c t i c e ,  v e r y  f e w  f i e l d s  h a v e  bee n a b a n d o n e d .  

T h e y  m a y  b e  s h u t  in o r  p r o d u c t i o n  s u s p e n d e d  a w a i t i n g  r e c o m p l e t i o n ,  s t i m u l a t i o n ,  

o r  s e c o n d a r y  r e c o v e r y ,  b ut  t h e y  a r e  s e l d o m  a b a n d o n e d  to t he  e x t e n t  o f  

r e c o v e r i n g  t h e  e q u i p m e n t ,  p l u g g i n g  t h e  well b o r e  a n d  c u t t i n g  o f f  the  c a s i n g  

b e l o w  g r o u n d  level.

N et  P r o f i t  Bid M e t h o d . U n d e r  thi s s y s t em ,  i n d u s t r y  b id s  on the p e r c e n t  o f  

n et  p r o f i t s  ( af te r  c a pit al r e c o v e r y  b u t  b e f o r e  t a x e s )  w h i c h  will be r e t u r n e d  

to t h e  r e s o u r c e  o wn e r .  P r o f i t s  w h i c h  are  to  be s p l i t  a re  t h o s e  o b t a i n e d  a f t e r  

the l e s s e e  has r e c o v e r e d  all o f  this I n v e s t e d  c ap ita l pl u s  a nomina l i n t e r e s t  

value . A l s o ,  a t  th e ti m e  o f  l e a s i n g ,  a small f i x e d  c a s h  b o n u s is r e q u i r e d  as 

e a r n e s t  m o ne y .  In thi s  study, the f i x e d  b o nu s  w a s  b a s e d  on e x p e c t e d  r e s e r v e s  

w i t h i n  the l e a s e d  a c r e ag e.

E c o n o m i c a l l y ,  t hi s  s y s t e m  is v e r y  s i m i l a r  to the r o y a l t y  bid syst em.  T h a t  

1s, t he  f r o n t  e n d  m o n e y  r e q u i r e d  is low. T h e  m a j o r i t y  of r e t u r n  to the 

r e s o u r c e  o w n e r  1s p r e d i c a t e d  on t he  p r o f i t a b l e  p r o d u c t i o n  of  the r e s o u r c e .  

S i m i l a r  to r o y a l t y  b i d d i n g ,  th e r e s o u r c e  o w n e r  s h a r e s  the r i s k  o f  not  o b t a i n i n g  

p r o f i t a b l e  p r o d u c t i o n .  If p r o f i t s  a r e  no t m a d e ,  t h e  r e s o u r c e  o w n e r ' s  o n l y  

i n c o m e  1$ the small f i x e d  b o nus  p a i d  at  the t im e of le asi ng.

S om e  o f  the f i na n c i a l a d v a n t a g e s  of  this  s y s t e m  a re  v e r y  s i m i l a r  to t h o s e  of 

r o y a l t y  b id d i n g .  S i n c e  the f r o n t  e nd  m o n e y  is low, f i n a n c i n g  e x p l o r a t i o n  a nd



d e v e l o p m e n t  costs is m u c h  e a s i e r  f or  t h e  c o m p a n y  t h a n  u n d e r  the  c u r r e n t  

b on us  bi d s ys tem . T h e  l e s s e e  s h o u l a  b e  w i l l i n g  to b i d  m o r e  m o n e y  c o n t i n g e n t  

on f u t u r e  p r o f i t s  then he w o u l d  be w i l l i n g  to b i d  for  a lump s u m  cash b onu s 

bid.

T i m i l a r  to the r o y a l t y  bid s y s t e m ,  the n e t  p r o f i t  s y s t e m  o p e r a t e s  as an 

i n c r e a s e d  c o s t  o f  p r o d u c t i o n .  T h a t  is, it r ai se s  the m i n i m u m  e c o n o m i c  v al u e  

o f  p r o d u c t i o n .  As this m i n i m u m  e c o n o m i c  v a l u e  o f  p r o d u c t i o n  is i n c r e a s e d ,  

the e c o n o m i c  life  o f  th e f i e l d  is r e a c h e d  at a l e s s e r  c u m u l a t i v e  p r o d u c t i o n  

a nd  at a s h o r t e r  ti m e  in y e a r s .  H o w e v e r ,  as wa s d i s c u s s e d  u n d e r  r o y a lt y 

b i d d i n g ,  t h e  e c o n o m i c  l i m i t  is not n e c e s s a r i l y  the c u t - o f f  p o i nt  as f a r  as 

the c o m p a n y ' s  w i l l i n g n e s s  to p r o d u c e  a field. T h i s  is b e c a u s e  t he c o m p a n y  

ma y n e e d  t h e  feed sto c k s  to o p e r a t e  t h e i r  r e f i n e r y ;  and b e c a u s e  p ro f i t s  lost 

f r o m  o p e r a t i o n  can be m a d e  up d o w n s t r e a m  o f  the r ef in ery . Also, m arg i n al  on- w  

s h o r e  fie l d s  are  g e n e r a l l y  k e p t  in o p e r a t i o n  p e n d i n g  so me  remedial w o r k ,  

s t i m u l a t i o n ,  s e c o n d a r y  r e c o v e r y  plans o r  p e n d i n g  s i g n i f i c a n t  c r ud e  oil p ri ce  

i nc re a s e s .

A d i s a d v a n t a g e  o f  the n et  p r o f i t  s y s t e m  is that s i n c e  the r e s o u r c e  o w n e r ' s  

i n c o m e  is b a s ed  on the net  p r o f i t s  o f  the c o m p a n y ,  the r e s o u r c e  o w n e r  will 

w a n t  to k n o w  w h a t  the actual p ro fi t s  are. T o  e n s u r e  that o n l y  a p p l i c a b l e  

c os ts  are d e d u c t e d  f ro m i nco me,  it w o u l d  be n e c e s s a r y  that the r e s o u r c e  o w n e r

do e x t e n s i v e  a u d i t i n g  o f  the b o o k s  o f  ail o f  the c o m p a n i e s  w h i c h  w e r e  p r o d u c i n g  

f r o m  leases o b t a i n e d  u n d e r  the net p ro f i t s  s y s t e m  of  b idd ing . A lso, there

c o u l d  be a g oo d deal o f  c o n t r o v e r s y  r e g a r d i n g  th e need for and the c h a r g e a b l e

co sts  o f  s o m e  i n v e s t m e n t  items.

A n o t h e r  d i s a a v a n t a g e  c o u l d  be that  th e c o m p a n i e s  w o u l d  a t t e m p t  to c o n s o l i d a t e



p r o f i t a b l e  v e n t u r e s  w i t h  l o s i n g  v e n t u r e s  (this is s o m e t i m e s  c a l l e d  cross 

s u b s i d y ).  T hi s is p o s s i b l e  w i t h i n  th e : a m e  l e a s e  o r  f i e l d  as w h e n  a p r o­

fi t a b l e  o p t i o n  is c o o r d i n a t e d  w i t h  an u n p r o f i t a b l e  o n e  - f or  e x a m p l e ;  

f i e l d  e x t e n s i o n s ,  pool e x t e n s i o n s ,  s e c o n d a r y  r e c o v e r y  p r o j e c t s ,  p r o d u c t i o n  

a c c e l e r a t i o n  p r o j e c t s ,  f a c i l i t i e s  e x p a n s i o n  a n d  o t her s.

S l i d i n g  S c a l e  R o y a l t y  M e t h o d . F o r  this l e a s i n g  m e t h o d ,  r o y a l t y  rates w h i c h  

i n c r e a s e  w i t h  p r o d u c t i o n  r ate s are  s e t  b y  the  r e s o u r c e  o w n er ;  bids  are 

a w a r d e d  to the b i d d e r  w h o  o f f e r s  t h e  h i g h e s t  ca s h  bonus.

Th i s  m e t h o d  o f  l e a s i n g  c o m b i n e s  t he  g o o d  p o in ts  o f  the c ash bo nus  bid at 

f i x e d  r o y a l t y  s y s t e m  w i t h  the g o o d  p o i n t s  of  the  r o y a l t y  bid s y s t e m.  In 

e f f e c t ,  it's a c o m p r o m i s e  b e t w e e n  t he two sy ste ms.

T he  s l i c i n g  s c a l e  r o y a l t y  s y s t e m  has the a d v a n t a g e  of  a l l o w i n g  the r es o ur c e  

o w n e r  to r e a l i z e  s o m e  i m m e d i a t e  i n c o m e  f r o m  l e a s e  sales and still all o w s  some 

p a r t i c i p a t i o n  in the p r o f i t s  s h o u l d  a l a r g e  f i e l d  be d i s c o v e r e d  - for e x a m p l e ,  

P r u d h o e  Bay. T h e  cash b o nu s r e c e i v e d  w o u l d  be less than u n de r  b on us  b i d d i n g  

at f i x e d  r o y a l t y ,  but w o u l d  be m o r e  tha n the b on us  r e q u i r e d  for e i t h e r  the 

r o y a l t y  b i d  o r  the net p r o f i t  s y s t e m s .  T he r o y a l t y  r e c e i v e d  w o u l d  be g r e a t e r  

th a n  for b o n u s  b i d d i n g  a n d  less than u n d e r  the r o y a l t y  b id  o r  the net p r o f i t  

b id  s y s te ms .

U n d e r  this m e t h o d  o f  l e a s i n g ,  p r i o r  to t h e  s a l es ,  t h e  S t a t e  se ts  a p r e d e t e r m i n e d  

s l i d i n g  s c a l e  r o y a l t y  r a t e  w h i c h  c an  be b a s e d  on a v a r i e t y  o f  p a r a m e t e r s .  A 

v e r y  c o m m o n  o n e  1s p r o d u c t i o n  r a t e  o f  t he w e l l s ,  i n d i v i d u a l l y  or b as ed on the 

a v e r a g e  well p r o d u c t i o n  r a t e  f o r  t he  m o n t h .  T h e  i n t e r e s t e d  b i d d e r s  then bid on
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a m o u n t  o f  a f i x e d  c a s h  b on u s  w h i c h  t h e y  w i l l  g i v e  to t h e  r e s o u r c e  o w n e r  f o r  

the p r i v i l e g e  o f  e x p l o r i n g ,  d e v e l o p i n g ,  a nd  h o p e f u l l y  p r o d u c i n g  f r o m  the 

l e a s e d  tract.

T h e  s l i d i n g  s c a l e  r o y a l t y  m e t h o d  is a ve ry  c o n v e n i e n t  tool w h i c h  t he  S t a t e

can u t i l i z e  to p r o l o n g  f i e l d  l i f e  a n d  i n c r e a s e  u l t i m a t e  re co ve r y .  As n o r m a l l y

us ed,  s l i d i n g  s c a l e  r o y a l t y  i n c r e a s e s  the p e r c e n t  r o y a l t y  a b o v e  a b a s e  p e r c e n t

( u s u a l l y  1 2 . 5 %  o r  16.67 %) d e p e n d i n g  on p r o d u c t i o n  rate. H o w e v e r ,  f or  very

small f ie ld s  (and  as l a r g e  f i el d s  d e c l i n e ) ,  the r o y a l t y  p e r c e n t  c o u l d  be

d e c r e a s e d .  F i g u r e  III-3 s ho w s  t h a t  for  a c r u d e  oil p r i c e  o f  $ 1 0 . 5 0 / B b l , an d

a r a t e - o f - r e t u r n  o f  18%, a f i e l d  o f  30 m i l l i o n  b a r r e l s  r e c o v e r a b l e  is o n l y

e c o n o m i c  i f  the S t a t e  is w i l l i n g  to a c c e p t  a b o u t  6% r o ya l t y .  It c o u l d  a l s o  be

e c o n o m i c  if i n d u s t r y  w as  w i l l i n g  to a c c e p t  l o w e r  r a t e s - o f - r e t u r n ;  h o w e v e r ,  for

high risk v e n t u r e s ,  a r e a s o n a b l e  r a t e - o f - r e t u r n  w o u l d  p r o b a b l y  be n e a r e r  to 2 5 %  

than the 18% u s e d  in this r e por t.

P e r c e n t  o f  A c r e a g e  O p t i o n . W i t h h o l d i n g  a p e r c e n t  o f  the a c r e a g e  is a l e a s i n g  

o p t i o n  w h i c h  has r e s u l t e d  in i n c r e a s e d  i n c o m e  to r e s o u r c e  owner s. T h e  e l e m e n t s  

o f  this o p t i o n  a r e  t h a t  o n l y  40 to 60 p e r c e n t  o f  the a c r e a g e  is l e a s e d  at the 

initial a u c t i o n ;  the b a l a n c e  o f  the a c r e a g e  is l e a s e d  a f t e r  a d i s c o v e r y  is 

m ad e. If on l y  d ry s t r u c t u r e s  a re  f ou n d ,  the r e m a i n i n g  a c r e a g e  w o u l d  not be 

leased.

At t he initial l e a s i n g ,  all bids will be d i s c o u n t e d  f or  the risks i n v o l v e d . 

A f t e r  e x p l o r a t o r y  w e l l s  h a v e  b e e n  d r i l l e d ,  e i t h e r  r e s e r v e s  will be f ou nd  o r  th e 

s t r u c t u r e  will be dry. If dry s t r u c t u r e s  are foun d, th e r e m a n i n g  a c r e a g e  will 

no t be leased. If r e s e r v e s  a re fou nd,  the r e m a i n i n g  a c r e a g e  can  be l e a se d  as 

p r o v e n  res erves and will thus b r i n g  in p r e m i u m  bids.



Th i s  o f  c o u r s e  is w h a t  h a p p e n e d  w i t h  the  P r u d h o e  B a y  oil field. P r i o r

to d i s c o v e r i n g  oil in 1 96 9, A r c t i c  S l o p e  c o m p e t i t i v e  b i d  b o n u s e s  t o t a l e d

o n l y  12 m i l l i o n  d o l l a r s .  A f t e r  oil w a s  d i s c o v e r e d ,  c o m p e t i t i v e  b o n u s e s  

f o r  the r e m a i n i n g  a c r e a g e  t o t a l e d  9 00 mi 11 ■'on d o l l a r s  - m o s t  o f  this a c r e­

age  s t r a d d l e d  t h e  o i l / w a t e r  c o n t a c t  a n d  w a s  d e f i n i t e l y  i n f e r i o r  to p r e v i o u s­

ly l e a s e d  tracts.

W i t h h o l d i n g  a c r e a g e  ca n i n c r e a s e  i n c o m e  to the r e s o u r c e  o w n e r  b e c a u s e  

i r r e s p e c t i v e  o f  t h e  ri sks  i n i t i a l l y  a p p l i e d ,  a f t e r  a d i s c o v e r y  is m a d e  th e

r e m a i n i n g  a c r e a g e  m a y  be  c o n s i d e r e d  as p r o b a b l e  r e s e r v e s  by  the b i d d e rs .

T h us ,  the i n c r e a s e d  i n c o m e  is d u e  to a d e c r e a s e  in risk, n ot  b e c a u s e  o f

the b i d d i n g  m e t h o d  u t i l i z e d .  In fact, any b i d d i n g  m e t h o d  c o u l d  be u s e d  in

c o n j u n c t i o n  w i t h  the p e r c e n t  o f  a c r e a g e  o pti on.

T h e r e  are s o m e  d a n g e r s  in w i t h h o l d i n g  a c r e a g e .  In a reas  w h e r e  a g re at  deal

o f  u n c e r t a i n t y  e x i s t s ,  if too l i t t l e  o f  the s t r u c t u r e  o r  b a s i n  is o f f e r e d  at

the initial a u c t i o n ,  t h e r e  m a y  be few b i d d e r s .  If too m u c h  o f  the b a s i n  is 

o f f e r e d  at the initial a u c t i o n ,  it m a y  turn ou t t h a t  the p r o d u c t i v e  a c r e a g e  

is e n t i r e l y  w i t h i n  the l e a s e d  t r act s. T h e r e f o r e ,  the b i d d i n g  m e t h o d s  s h o u l d  

be as c a r e f u l l y  t a i l o r e d  to the p a r t i c u l a r  s t r u c t u r e  o r  b a s i n  b e i n g  l e a se d  

as if the w h o l e  w o u l d  b e l e a s e d  at th e f i r s t  au ct io n .

T he  p e r c e n t  o f  a c r e a g e  l e a s i n g  o p t i o n  is a t e c h n i q u e  o f  w i t h h o l d i n g  a p art 

o r  a b l o c k  o f  t h e  l e a s e a b l e  a c r e a g e ;  it s h o u l d  n o t  be c o n f u s e d  w i t h  " c h e c k e r  

b o a r d i n g " .  C h e c k e r  b o a r d i n g  is a l e a s i n g  o p t i o n  w h e r e b y  o n l y  a l t e r n a t e  

s e c t i o n s  a^ e l e a s e d  i n i t i a l l y .  In the  l o w e r  43 s t a t e s  w h e r e  f ie ld s  are  s m a l l ,  

c o s t  are r e l a t i v e l y  low, a nd well s p a c i n g  m a y  be as c l o s e  as o ne  to e a c h  5 o r  

10 a cr e s ,  c h e c k e r  b o a r d i n g  m a y  be  e q u i t a b l e  to th e o p e r a t o r .  H o w e v e r ,  in



A l a s k a  w h e r e  well s p a c i n g  is 1 well f o r  e a c h  1 6 0  a c r e s  a n d  c o s t  a r e  h i g h ,  

fiel ds m u s t  be l a r g e  to e n c o u r a g e  e c o n o m i c  d e v e l o p m e n t .  C h e c k e r  b o a r d i n g  

a l t e r n a t e  s e c t i o n s  in A l a s k a  w o u l d  be u n e c o n o m i c  to l e a s e e s  a n d  w o u l d  

p r o b a b l y  r e s u l t  in the t r a c t s  n o t  b e i n g  l e a se d.  In t he  p e r c e n t  o f  a c r e a g e  

o p t i o n ,  w e  are c o n s i d e r i n g  t h a t  o n l y  4 0 - 6 0 %  o f  the s t r u c t u r e  is l e a s e d

A

i n i t i a l l y  - t h a t  is, a f e w  l a r g e  b l o c k s  w o u l d  be  w i t h h e l d .
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OTHER CONSIDERATIONS

The p u r p l e  o f  an  a u c t i o n  is to a l l o w  the  b i d d e r s  to s e t  t he  f a i r  m a r k e t  

v al u e  o f  the  c o m m o d i t y  b e i n g  sold. T h e  f a i r  m a r k e t  v a l u e  can o n l y  be 

o b t a i n e d  w h e n  t h e r e  is a s u f f i c i e n t  n u m b e r  o f  b i d d e r s  to i n s u r e  actual 

c o m p e t i t i o n .  A n y t h i n g  t h a t  i n c r e a s e s  the n u m b e r  o f  b i d d e r s  i n c r e a s e s  the 

c o m p e t i t i o n  and t h e r e f o r e  i n c r e a s e s  the p r o b a b i l i t y  o f  t h e  s e l l e r  o b t a i n i n g  

the true  m a r k e t  v a lu e f or  his goods. On the o t h e r  hand, a n y t h i n g  th a t  

d e c r e a s e s  the c o m p e t i t i o n  d e c r e a s e s  t he  p r o b a b i l i t y  tha t the  s a l e  p r i c e  will

be the f a i r  m a r k e t  value.

*

For a v a r i et y  o f  rea so n s ,  the l a r g e  oil c o m p a n i e s  t en d to c o m b i n e  in p a r t n e r­

sh i p  g r o u p s  and m a k e  j o i n t  bids. Thi s p r a c t i c e  tends to s p r e a d  t h e i r  risks,

i
but it a l s o  tends to r e d u c e  c o m p e t i t i o n  in b i d d in g.  In an a t t e m p t  to e n c o u r a g e  

c o m p e t i t i o n ,  the Federal g o v e r n m e n t  has p r o h i b i t e d  the  9 l a r g e s t  oil c o m p a n i e s  

f r o m  b i d d i n g  t o g e t h e r  - the c o m p a n i e s  are l i s t e d  in the  Federal R e g i s t e r  

A n n o u n c e m e n t  d a t e d  S e p t e m b e r  27, 1976. This is an o p t i o n  that A l a s k a  o u g h t  to

c o n s i d e r  e m u l a t i n g  in all f u t u r e  l ea se  sales.

A ls o, the S t a t e  s h o u l d  c o n s i d e r  a l l o w i n g  i n d u s t r y  to pay t h e i r  cash  b o n us  bids 

on an i n s t a l l m e n t  basis. This w o u l d  s p r e a d  o u t  the i n c o m e  to the S t a t e  a n d  

w o u l d  e a s e  f i n a n c i n g  p r o b l e m s  f or  the c o mp a n i e s .  In A l a s k a  w h e r e  b on u s  b ids, 

and e x p l o r a t i o n  and d e v e l o p m e n t  costs ten d to be h i g h , small c o m p a n i e s  are 

v i r t u a l l y  e x c l u d e d  f r o m  c o m p e t i n g .  If they  c o u l d  pay t he ir cash bo nus  bids

on an i n s t a l l m e n t  ba s i s ,  t h e y  c o u l d  p o s s i b l y  c o m p e t e  in th e b i d di ng ,  (a 

bo n d  s h o u l d  be r e q u i r e d  to i n s u r e  p a y m e n t  o f  the b a l a nc e ) .  As d ' s c u s s e d  ^ 

e a r l i e r ,  t.ie w i n n i n g  bid a t  an a u c t i o n  is m o r e  a p t  to a p p r o a c h  the f a i r

m a r k e t  v a l u e  w h e n  t h e r e  a re  a l a r g e  n u m b e r  o f  p a r t i c i p a n t s .



This r e p o r t  hns p r e s e n t e d  a n a l y t i c a l  c o m p a r i s o n s  a n d  d i s c u s s i o n s  o f  f o u r  

b i d d i n g  m e t h o d s  and  o f  o ne  l e a s i n g  o p t i o n .  Model fi e l d s w e r e  c o n s t r u c t e d  

b a s e d  on e x i s t i n g  A l a s k a  f ie l d s .  I n c o m e to the S t a t e  w a s  c o m p u t e r  c a l c u l­

ated f o r  ea c h  o f  the a n a l y z e d  b i d d i n g  m e t h o d s .  T h e  a d v a n t a g e s  a nd  d i s a d­

va n t a g e s  o f  e ac h  o f  t he  f o u r  b i d d i n g  m e t h o d s  w a s  d i s c u s s e d ,  o n e  m e t h o d  at

a time. The m a j o r  a d v a n t a g e s  and  d i s a d v a n t a g e s  w h i c h  s h o u l d  be c o n s i d e r e d

a re  s u m m a r i z e d  in the f o l l o w i n g  p a r a g r a p h s .

P r o p e r  s e l e c t i o n  o f  a b i d d i n g  m e t h o d  can o p t i m i z e  b e n e f i t s  to the S t a t e  in 

va ri ou s  ways:

1. I n c r e a s e  i m m e d i a t e  i n c om e

2. S u s t a i n e d  y e a r l y  i n c o m e

3. I n c r e a s e d  total i n c o m e

4. E n c o u r a g e  e x p l o r a t i o n  a c t i v i t y

5. P r o l o n g  f i e l d  life

6 . E n c o u i a g e  d e v e l o p m e n t  o f  m a r g i n a l  fields.

7. I n c r e a s e  the n u m b e r  o f  b i d d e r s .

T h e r e  is no "one" b e s t  m e t h o d  w h i c h  can m a x i m i z e  all o f  the a b o v e  p o s s i b l e  

a d v a n t a g e s  to the State. To s e l e c t  a b i d d i n g  m e t h o d  for  a p a r t i c u l a r  lease 

sale, the s e l e c t o r  m u s t  k no w  th e r e l a t i v e  i m p o r t a n c e  o f  the  a b o v e  c r i t e r i a  

at that p o i n t  in time.

For ea ch  o f  the a n a l y z e d  l e a s i n g  m e t h o d s ,  t he r e  ar e r e l a t i v e  d i s a d v a n t a g e s  

as well as the a d v a n t a g e s .  T h e  m e t n o d s  w h i c h  h a v e  the m o s t  d i s t i n c t  a d v a n t a g e  

in on e c r i t e r i a  will h a v e  a d i s t i n c t  d i s a d v a n t a g e  in a n o t h e r  c r i t e r i a .  Some



o f  th e m o r e  o b v i o u s  d i s a d v a n t a g e s  o f  t h e  v a r i o u s  l e a s i n g  s y s t e m s  a n a l y z e d  are :

1. R e d u c t i o n  in t ota l s t a t e  i n c o m e

2. R e d u c t i o n  in i m e d i a t e  i n c o m e

3. D e c r e a s e d  e x p l o r a t i o n  a c t i v i t i e s

4. S h o r t e n e d  e c o n o m i c  f i e l d  l if e

5. D i s c o u r a g e  d e v e l o p m e n t  o f  m a r g i n a l  f i e l d s

6. R e q u i r e  s t r i c t  S t a t e  s u r v e i l l a n c e  of  oil i n d u s t r y  a c c o u n t i n g

7. D e c r e a s e  t h e  n u m b e r  o f  b i dd e r s .

8 . V a r y i n g  d e g r e e s  o f  r i s k  a s s u m e d  by t h e  S t a t e  

T h e s e  d i s a d v a n t a g e s  ar e a c o m p i l a t i o n  of  th e d i s a d v a n t a g e s  o f  the v a r i o u s  

l e a s i n g  s y s t e m s  a n a l y z e d .  T h e y  a r e  n o t  all a t t r i b u t a b l e  to a n y  o n e  s y s tem .

S e l e c t i o n  o f  the l e a s i n g  m e t h o d  to be u s e d  f or  s e l l i n g  r e s o u r c e s  in a

s p e c i f i c  s t r u c t u r e  m u s t  i n c l u d e  c o n s i d e r a t i o n  of t h e  d i s a d v a n t a g e s  to be

m i n i m i z e -  as well as the  a d v a n t a g e s  to be m a x i m i z e d  or at l e a s t  o p t i m i z e d .

»
A f l e x i b l e  l e a s i n g  s y s t e m  b a s e d  on a n a l y t i c a l  r e s e a r c h  will a l l o w  n o t  o n l y  

the s e l e c t i o n  o f  the " b es t"  m e t h o d  b u t  the c o m b i n a t i o n  o f  v a r i o u s  m e t h o d s  to 

p r o d u c e  a p r o d u c t  t hat will m a x i m i z e  the b e n e f i t s  l i s t e d  an d m i n i m i z e  the 

d i s a d v a n t a g e s .

T h e r e  is no s i n g l e  l e a s i n g  m e t h o d  w h i c h  is th e b e s t  in all s i t u a t i o n s .  T he  

s e l e c t i o n  o f  a l e a s i n g  m e t h o d  f or  a p a r t i c u l a r  l e a s e  is d e p e n d e n t  on the 

s t r u c t u r e s  b e i n g  l e a s e d  a nd  on the S t a t e ' s  I n c o m e  r e q u i r e m e n t s  at t h e  t im e  

o f  l e as in g .  A n a l y t i c a l  d a t a  has be e n  p r e s e n t e d  w h i c h  s h o w  some  m e t h o d s  m a x i m i z e  

I m m e d i a t e  i n c o m e  w h i l e  o t h e r s  m a x i m i z e  total inco me.  All o f  the m e t h o d s  

d i s c u s s e d  in this r e p o r t  h a v e  a d v a n t a g e s  and d i s a d v a n t a g e s  r e l a t i v e  to the 

o t h e r  m e t h o ds .  O n l y  by u n d e r s t a n d i n g  the  a t m o s p h e r e  in the S t at e  and 

r e q u i r e m e n t s  o f  the S t a t e  a t  the t i m e  o f  l e a s in g  can the " be st  m e t h o d "  be 

s e l e c t e d :  e.g. the o n e  w h i c h  has a d v a n t a g e s  w e  v/ant to m a x i m i z e  a l o n g  w i t h

d i s a d v a n t a g e s  w e  car. t o l e r a t e .
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P E T R O L E U M  F " E L D  M O D E L S

T hi s  s t u d y  c o n c e r n s  t h e  e f f e c t  o f  d i f f e r e n t  l e a s i n g  m e t h o d s  on the i n c o m e  

r e c e i v e d  by t he S t a t e  o f  A l a s k a  f r o m  the d e v e l o p m e n t  o f  its p e t r o l e u m  

r e so u r c e s .  T h e r e f o r e ,  th e s t u d y  t e a m  c h o s e  k n o w n  A l a s k a n  f i e l d s  as the 

f o u n d a t i o n  on w h i c h  to b u i l d  f i v e  oil f i e l d  m o d e l s .  Ei . o f  t h e  l e a s i n g  

m e t h o d s  w as  t e s t e d  on the m o d e l s ,  a n d  t h e  i n c o m e  to t he S t a t e  a n d  to 

i n d u s t r y  was  m e a s u r e d ,  t h e r e b y  e n a b l i n g  e v a l u a t i o n  o f  the l e a s i n g  m e t h o d s .

T he  d i s c u s s i o n  o f  the E n g i n e e r i n g / G e o l o g i c  m o d e l s  f o l l o w s :

P r o v e n  A l a s k a n  oil fie ld s r a n g e  in s i z e  f r o m  less than 8 0  m i l l i o n  to a b o u t  

8 b i l l i o n  b a r r e l s  o f  r e c o v e r a b l e  oil. Fiv e model f i e l d s  w h i c h  r a n g e  

f r o m  50 m i l l i o n  to 5 b i l l i o n  b a r r e l s  of  r e c o v e r a b l e  oil w e r e  c h o s e n  

as r e p r e s e n t a t i v e  o f  t he  s izes  o f  oil f ie l d s  w h i c h  m a y  be f o u n d  in A l a s k a  in * 

the future. T h e  s m a l l e s t  o f  the  model f i eld s, M e r c u r y ,  c o n t a i n s  a p p r o x i m a t e l y  

50 m i l l i o n  barrels. Mars 110 m i l l i o n ,  Venus 600  m i l l i o n ,  N e p t u n e  1 b i l l i o n  a n d  

J u p i t e r  5 b i l l i o n  b a r re ls .  T h e s e  f i el ds  are  r a n k e d  as m a r g i n a l ,  sma ll,  m e d i u m  

la rg e a n d  g i a n t  (as c o m p a r e d  w i t h  A l a s k a n  oil f ields).

The 50 m i l l i o n  barrel f i e l d  is s m a l l e r  t h a n  the s m a l l e s t  c u r r e n t l y  p r o d u c i r g  

A l a s k a n  field, but u s i n g  this s i z e  o f  f i e l d  r e f le ct s  t he f u t u r e  of  d e v e l o p m e n t  

in a p i o n e e r  a r e a  such as A la s k a .  In the normal c o u r s e  o f  p e t r o l e u m  

d e v e l o p m e n t  in an area, the l a r g e s t  fiel ds are  d i s c o v e r e d  an d p r o d u c e d  first.

As time p as se s ,  b e t t e r  t e c h n o l o g y  a nd  e c o n o m i c s  a l l o w  the d i s c o v e r y  an d d e v e l­

o p m e n t  o f  s m a l l e r  fi eld s w h i c h  w e r e  p r e v i o u s l y  u n k n o w n  a n d  w o u l d  h a v e  b e e n

u ne c o n o m i c .  A l a s k a  m ay  be e n t e r i n g  this s e c o n d  s t a g e  o f  d e v e l o p m e n t  in (

a re a s  s uc h  as the U p p e r  C o o k  Inlet.
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