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Summary

The purpose of thisreport is to be of serviceto the Alaska State Legislature and the
Department of Natural Resourcesin their review of oil and gas leasing policy. It iswritten from
the State's viewpoint. It treats the State's interests as being frequently adverse to those of the
State's lessees, without being hostile to them. Where the State's interest is adverse to the federa
interest, we take the State's position. Otherwise, the purpose isto be as objective as possible. The
Report lists the pros and cons of alternative policies and indicates what the Legislature needs to
do to make each policy work. Recommendations are made in atentative way.

Thisisasurvey rather than an intensive study of any one alternative. The purposeisto
display the full range of alternatives and the full range of issues to be considered regarding each
one, so as to keep individual mattersin the larger perspective so that no oneissueis
overweighed. The purpose isto compare, and to show how different leasing elements
complement or substitute for each other. The purpose isto serve as a springboard for legislative
review and a guide to additional, more selective investigations.

Asaunifying theme, the list of alternatives proceeds sequentially, showing how each
more complex aternative emerges as an answer to faults perceived in prior ones.

Asaset of criteriafor judgment the Report seeks to lay on the table assumed goals of the
State. These are the following:

o Business-like management. Thisis taken to mean in practice the maximization of
discounted cash flow.

. Equity. Thisistaken to mean avoiding giveaways; reducing the lottery element in
leasing; hewing to the productivity basis of distribution of income; collecting for the State the

rent of its lands; basing industry incentives on productivity rather than acquisition of State assets;
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and reducing the differential advantage accorded to accumulated wealth.

. Workability. This means a minimum of arbitrary regulation, achieved by binding
the lessor and the lessee in a community of interests when writing the |ease.

. Avoiding economic waste. In addition to physical waste, there are the wastes of
producing at excessive cost and doing things at the wrong time. The Report suggests abandoning
the criterion of maximizing ultimate recovery in favor of maximizing discounted cash flow;
avoiding the dissipation of rent by overspending, particularly on capital. It warns against the twin
dangers of using proven resources too slowly and searching out new ones too early.

o External impacts. These are seen as negative by environmentalists and as positive
by developmentalists. The reconciliation liesin awider distribution of benefits.

. Coordination with federal and Native landowners.

The Report now surveys leasing alternatives in sequence:

. Noncompetitive leasing is faulted for giving away too much and encouraging
premature leasing and production.

. A high bonus partially cures these problems but creates a serious front-end filter
problem. Professor Norgaard's postmortem analysis of bonus bidding in Alaska indicates that too
little has been received for |eases.

. A high annual rental cures the problem of the front-end filter by replacing it. It
may over-accelerate production, however, unless made to dwindle over time. A rental whose
level is set before discovery reduces the buyer's risk since he may drop the lease at will, but does
not alleviate the State's risk of selling for too little. A rental based on assessed value avoids this
problem and also dwindles over time.

o High royalty rates solve much of the risk problem. They eliminate the front-end
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filter and they collect revenue. However, they alow too much speculation. They also put adrag
on production, especially marginal production. Premature shutdown turns out to be a minor
problem. Others are greater: slow production and future shift; leakage of rent into private hands
from better deposits; excessive deferral of State revenues; and lower success ratios for
exploration. These problems can be alleviated by imposing specific work terms, by using sliding
scales, and by limiting the term of the lease.

. Specific terms. These must be used with high royalties to compensate for the
disincentive effects. Mandatory liability for environmental damage is also suggested.

. Profit sharing. This means |etting lessees write off costs against royalties and also
raising the rate to compensate. This lets the State recelve more per barrel from the richer
deposits, and avoids sterilizing the margina ones. It gets us into the same problems as
administering an income tax: the rate is high, padding costsis likely, depreciation paths and lives
must be determined according to complex and sometimes arbitrary formulas. There remains a
loophole for unrealized capital gains.

. Rent-sharing. In addition to costs the |essee deducts interest on the value of his
improvements by one of three methods: by allowing deduction of capital over time with interest
at aspecified rate; by allowing front-end recovery of capital and by applying an ad valorem
charge to the assessed value of the leasehold interest. The first two aternatives engage usin
severe auditing problems, and both are biased against exploration on long-shot ventures. The
third aternative removes the auditing problem and replaces it with an assessing problem. It also
puts a bite on unrealized capital gains. It avoids many faults seen in prior systems: it raises
money; it defers payments but not excessively; it puts no drag on production; it requires little

direct regulation; it imposes no shift towards the future; there is little opportunity to pad
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expenses; and thereis only alimited bias against long-shot exploration (because what is hard to
find is often hard to produce and therefore low- valued). Its problem is discouraging post-leasing
exploration. Some remedies are suggested.

o Regulating field operations. Some form of unitization is required. It is suggested
that this will work much better if the State accepts the criterion of maximizing discounted cash
flow, eliminating a conflict between the State and the operators. A two-tier system is suggested
as an aternative to 100 percent unitization.

. Three alternatives are passed over lightly, although without prejudice. These are:
checker-boarding; the sale of undivided interests; and the sale of afixed volume of oil and gas.

o Handling information. The Report considers the pros and cons of the State's
buying more information on contract as an alternative to relying on industry nomination. The
weight of argumentation isin favor of the State's taking a more active role.

. Direct State intervention in the market is considered, primarily to aid in
monitoring prices used as bases of evaluation for royalty and assessment purposes, and to
guarantee to all lessees equal access to transportation.

Next a criterion and procedure is developed for timing lease sales. State lands are to be
ranked according to maturity or "ripeness.” Ripeness is defined as a condition where the
percentage growth rate of the DCF of the State's interest slows down. The State's wealth is
maximized by selling leases when this anticipated growth rate slows down below the rate of
interest. The appropriate rate of interest should be the State's borrowing rate. The question is
raised whether the State should set a reservation price when auctioning leases. The Report
addresses the question of whether the proposed procedure will cause leasesto be sold at a

sufficiently even rate.
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The Report considers the administrative load and personnel requirements associated with
aternative leasing systems. The use of royalties entails ancillary regulation to compensate for the
disincentive effects of the royalty on production. The profit share system entails an auditing staff
to avoid the deduction of unjustified expenses. So, aso, do the first two rent-sharing systems
where capital costs with interest are deductible. The ad valorem charge system entails a staff of
valuation engineers or appraisers, whose services are also required to operate a system of timing
lease sales optimally.

Leasing is seen as supplementary to taxation, and taxation is not seen as an adequate
substitute for leasing policy because taxation is addressed to persons or corporations while
leasing policy is addressed to parcels of rea estate. The exceptionsto this are a net proceeds tax
and a property tax, either of which might be used as a substitute for leasing policy.

Recommendations are submitted tentatively in light of the complexity of the subject and
the several imponderablesinvolved. | recommend screening out systems based on ex ante
forecasts of resource values like the bonus bidding system, because of the front-end filtering out
of leaner firms and because so much has to be gambled on so little information. We consider the
|ease elements whose val ue depends on actual disclosure of resource values and rank them in the
following order: the ad valorem charge, the profit share, the sliding scale royalty, and the front-
end recovery. We recommend a vigorous program of State-financed contract exploration with
publicity of findings. We recommend scheduling lease sal es according to the ripeness criterion
described above. We prefer that unitization be administered by an organization of local

|leaseholders.
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Our most immediate and unambiguous recommendation is for a greatly expanded
program of information-collecting and valuation, to serve as a necessary base for al other

decisions.
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A. Reasonsfor this Study and Report

This study was commissioned by Guy R. Martin, Commissioner of Natural Resources,
State of Alaska, in cooperation with the Legidative Interim Committee on Oil and Gas Taxation
and Leasing Policy, chaired by Senator Chancy Croft. The present Report is part of alarger study
being conducted by the Department of Natural Resources, a study described in Commissioner
Martin's statement of July 10, 1976, entitled "Alaska Oil and Gas Leasing Study," copies of
which have been submitted to the Legislature. The primary focus of the present study is Section
4 of the July 10th memo which reads as follows:

"A description and analysis (legal, economic, other as necessary) of al aternative
systems which are practically applicable to State use in Alaska, with emphasis on broadening the
State capability to employ alternatives rather than making final decisions on which systems to
use. Thistask should consider the practical experience of other states and nations as well as
leasing theory and research.

a. Specid attention in the analysis should be given the risk element in alternative systems
asit relates to public administration of oil and gas resources.

b. The analysis should include, in some form, an overview of this entire leasing issue of
use to State officials and legislators."”

This Report also responds to Section 5:

"An economic/legal analysis of the interrelationship of leasing (ownership interests)
alternatives with taxation alternatives. Ongoing coordination with the taxation segment of the
administration/legislative study."

This Report aso responds to Section 7:
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"Design of asystem (a criterion) for decision-making by public administrators regarding
various leasing alternatives. What information must be available; what factors should be
considered; what process should be followed to decide between new alternatives.”

In keeping with the spirit of the assignment, the tenor of this Report is expository and not
advocatory. The main purpose isto lay out mgjor aternativesin a systematic way to serve asa
basis for legidlative review, debate and decision. The report does offer its own recommendations
at the end and the consultant offers his own judgments from time to time where it seems
appropriate, and where they may be identified as such. The overall spirit of the Report, however,
isto define and articul ate alternatives, to spell them out in alogical sequence, stating the
advantages of each, the faults of each, and what the Legislature would have to do to make each
one work. Most of them will "work" --sort of-- and are in operation in various jurisdictions
around the globe. It is a question of what might work better in light of your own objectives,
circumstances, and visions of the future.

In developing aternatives, the Report proceeds from the simple and basic to the more
complex and sophisticated, showing how each complexity develops as alogical effort to
overcome some fault in the ssimpler system. Before breaking down in complexities, however, the
effort is made to apply Adam Smith's dictum that the evolution of successful inventionsisnot, in
the end, into greater complexity but greater simplicity -- an observation dramatized by Igor
Sikorsky when he exhorted his engineers, "Simplicate, ssmplicate -- and then add more
lightness!”

A purpose is to cut down the seeming number of alternatives without reducing the real
number by boiling proposals down to their essentials and showing how few of them thereredly

are. The number of possible combinationsis still extremely high because there are so many
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elementsin alease but the number of reasonable combinations is much smaller because they
need to be combined so as to balance each other and countervail each other's faullts.

A correlative purpose is to develop commensuration, that is, conversion factors among
the apples and the oranges. By doing so, we devel op a common tongue for communication, a
common currency for trade-offs, and a unitary standard for decision-making.

Alaska'sinterest in thistopic istimely and in step with aworldwide trend to study and
improve leasing systems. Thisis anatura result of increased valuation of oil and gas resources
in the ground. Asthe retail price rises there is enormous leverage on field prices. The farther the
field is from the gas pump the greater the leverage, so that the percentage increase in the field
value of Alaska'sresourcesis at arate so high that few would have credited it afew years ago.
Field prices everywhere are rising out of al proportion to other costs. Thisisreflected in
extremely high bonus bids offered for tracts which were previously considered marginal or sub-
marginal. A recent survey indicated that costs of land acquisition by oil and gas companies
increased by nearly 700 percent from 1970 to 1974 (Joint Association Survey, 1976) in
comparison with all other costs which increased by considerably less than 100 percent. Clearly,
the world is recognizing the high value of remaining oil and gas lands and it behooves any
prudent landowner to protect his interests and to economize on the resource with much greater
care than ever before.

Most analysts now foresee continued upward pressure on energy prices and this
consultant, although forecasting is not hisforte, isinclined to agree. Thisis the more reason to
guard our future interests by using care in drawing leases now. The lease contract is binding and
irrevocable, unlike tax policies. No legislature can bind or limit the tax power of afuture

legislature; but neither can alegislature in the United States, with its strong tradition of judicial
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review, rewrite alease contract executed by its predecessors. Other nations may force
renegotiation of contracts considered unfair in the light of changed circumstances. Thisis not
unknown even in the United States but much rarer and harder than in countries of different
traditions.

Theresult isagrowing interest in public landowners' participating in future profits from
oil and gas. For generations past, many governments virtually gave away land smply to get it
used; while private landowners sold their future rights for alittle money up front. Now these
attitudes are changing drastically and there is ferment everywhere. The U.S. Congress has
entertained severa billsin both branches calculated to increase government participation in
future profits in spite of the government having secured large revenues from bonus bids
following the OCS Act of 1953. There has been some support for afederal oil and gas
corporation to explore in advance of leasing. Equity participation in corporations has been a
strong trend, exemplified for example in Norway, in Canada, in Saudi Arabia and elsewhere.
Indonesia has pioneered its own interesting leasing system, characterized by rapid capital
recovery to the lessee followed by very high royalties. Papua-New Guinea has recently adopted
the same principle in more sophisticated form, basing its law on the careful advice of economists
Ross Garnaut and Anthony Clunies-Ross. The academic world which ignored this tonic for many
Y ears past is beginning to spawn several research projects and will soon be awash with reports
and articles and proposals and econometric studies and models and new philosophies. The world
ismoving. Alaskaisin step, athough perhaps a step behind. The present assignment indicates

intent to catch up or pull ahead.
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B. Objectives of the State

Only individuals, it is said, can have objectives. By "objectives of the State" this Report
means the objectives of the effective mgority of Alaska's voters as expressed through their
political representatives and other leaders. No one thinks that representative government can
completely succeed in representing everyone or, perhaps, anyone. But it is what we have, and
this report addresses these |eaders as though they were the State.

The Report does not presume to say what the State's objectives should he. It, rather,
purportsto distill what the consultant observes them to be; and to articulate and organize ambient
ideas which are often heard but want greater system and organization. This entails some
interpretation by the consultant. Those with more data and better interpretation may improve on
this Report. The present report only begins the job of laying out our goals on the table.

A further purposeisto begin to define and expand on their specific implications. This
inevitably entails even more interpretation, and perhaps even some presumption by the
consultant. Seeing these implications as he interprets them, one may sometimes recoil and say
"no! --That's not what | really want." So be it -- then we may go back and spell out more realistic
objectives we can live with and we are well down the road to our present goal whichisto be
prepared for decision-making.

The following are what | take to be the State's objectives in framing aleasing policy:

1. Business-like management of State property

The State holds property in trust for the people of the State and has a duty to manage it
prudently for their maximum benefit. This means several things but oneis certainly money. The
Stateis alandlord. It wants to secure maximum income. It does not do this by fostering maximal

use of resources but optimal use -- that is, it encourages lessees to maximize the bottom line,
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recognizing that incomeis net of costs. "Maximum income™ is still ambiguous, however, because
rival schedules of land use and income differ in their time-distribution: afast start means aslow
finish and vice versa. To resolve this ambiguity we deduct interest on capital between the dates
capital is committed and later recovered.

This goes far towards resolving ambiguities but still |eaves alarge one, the treatment of
the investment in withholding unproduced reserves from year to year. The final resolutionis
achieved by maximizing the Net Present VVaue of future cash flows. This procedureis also called
maximizing wealth; and also called maximizing Discounted Cash Flow (DCF).* This report uses
the last, which seems to be in common use in Alaska. Business-like management means adopting
the criterion of maximizing DCF.

Maximum DCF is not to be applied rigidly or dogmatically or narrowly as a standard. It
does not always comprehend al relevant values and factors. It does, however, comprehend a
great many more than critics of the "almighty buck" might realize because it is the net balance
arrived at after along process of adding and balancing all manner of pluses and minuses. In
addition, it provides alogica analytical framework within which newly recognized goods and
bads may be added to the analysisin carefully measured perspective. One of these, on the minus
side, is environmental damage. Some environmental damages are measurable in reduced cash
flow. Damage to commercial fisheriesis an example. Others are indirectly measurable in the

marketplace. For example, the loss of residential and recreational amenities on privately owned

! There are references in Alaska reports to maximizing the "DCF rate of return." This usage seems
ambiguous since the rate of return is held fixed at a rate determined by outside markets when one discounts the cash
flow. It is the present value of the cash flow that one maximizes. It is mathematically quite possible and simple to
hold the present value fixed and maximize the rate of return instead, using the same mathematical formulae, but
treating the interest rate as the unknown to be maximized rather than asa "given." Sometimes this is done when one
is out of contact with outside capital markets but there is no need for it here; and it would not affect the findings
anyway because, as arule, maximizing the internal rate of return asit is called will not lead to strikingly different
results from maximizing the Discounted Cash Flow, so long as one makes no mistakes in mathematics.
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land which reduces their service flow is measured in reduced selling prices of titles to the red
estate.

Damage to sports fishing reduces an amenity service-flow which is harder to measure
than cash flow but no less important on that account. Economists are devel oping techniques for
measuring such service-flows. These techniques are still imperfect, like the rest of this world, but
they at least let us set an upper and lower bound on the values and so let us begin to measure
them in the same balance with other things.

On the plus side, increased payrolls and commercial sales deriving from oil and gas
income will increase residential and commercial valuesin some areas. Part of thisincreaseisa
"secondary benefit" from oil and gas development and should also be entered into the balance.
This obviously gets complicated and extended. It is beyond the scope of this Report to resolve all
such issues. The present point is that the use of the crassly materialistic and narrow concept of
Discounted Cash Flow does not in any way box usin and preclude us from broadening the scope
of the analysis when we have the will and resources to do so. It provides aframework of analysis
which is amost indefinitely extensible to comprehend as many variables as we have the ambition
to try to consider.

The concept of "discounting the future™ disturbs many people, but it is only the choice of
words which is unfortunate. Discounting does not imply neglecting, abusing or short-changing
the future but, rather, charting the most advantageous path into the future. The mechanism
discounts poorer pathsto the future because there are better ones -- "better" meaning a higher
rate of increase of wealth. It is not prodigal to decline athree percent path in preferenceto a 10

percent path.
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It is often suspected that discounting the future leads us aways in the direction of faster
resource use. Not so. We will seethat this criterion may well lead the State to retard lease sales
and production, so long as the anticipated proceeds to the State are growing faster than money in
the bank. On margina and sub-marginal lands these net proceeds begin growing from a base
near zero. From such alow base they need not grow much in order to grow faster than money in
the bank.

Discounting the future requires a discount rate. The State's rate needs be no higher than
its borrowing rate but it can be a good deal lower when Alaska has surplus fundsto invest. There
IS no suggestion here that the "social” rate of discount islower than the market, a concept
wanting in both precision and rationale. It is, rather, apractica question. If the State cannot
invest its surplus for high returns then an investment in the growing value of oil and gasin the
ground may be a superior alternative.

Maximizing DCF as a criterion solves two problems for us, problems of timing. Oneis
the optimal rate of production from proven reserves. These timing decisions are largely in the
hands of lessees except to the extent that the State interferes with their natural desire to maximize
DCF by controlling the rate of production. An equally or more important timing decision is when
to begin production. Here the State is in the saddle with its decision of when to sell leases. The
DCEF criterion says that we should sell leases at that time when we expect that their future value
will be growing more slowly than money in the bank. This rationale has been developed in the
consultant's previous work, "Extractive Resources and Taxation." The relevant pages are
attached as Appendix A.

The State's concern with money is not narrowly centered on lease-hold income but

includes tax revenues of course. On the minus side, there will be associated public costs with
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increased economic activity. An exclusive or unbalanced attention to either the revenues or the
costs without the other will always be misleading. It is the net balance of advantage that we seek
to maximize. This should provide areasonable basis for compromise between the advocates of
growth on the one hand and restraint on the other.

While leasing policy should help to protect State revenues, the State has minimal interests
in protecting federal revenues from oil and gas. Since the federal rate is much higher than the
State rate, especially after the Multistate Tax Compact (MTC) sharing formulais applied, leasing
policy may often achieve anet increase of State revenues by being bent to consider the foibles of
federal tax law applied to oil and gas, alaw which the State follows. Much as we may deplore
the peculiar federal tax treatment of income from oil and gas, there seems little reason for the
State in its capacity as alandlord to conduct its affairs so as to maximize federal taxation of

lessees where that would cut into State revenues from its property.

2. Equity

There is astrong feeling that the distribution of benefits from oil and gas production in
Alaska should be equitable. Equitable does not mean equal although there is some suggestion of
that in it and it might be more equal than now. Thereis support for the productivity theory of
distribution, however. This means that rewards should be shared in relation to productive
contributions rather than other factors like luck of the draw and the weight of superior wealth
accumulated in the past.

Tolerance of gambling and the lottery principle has not altogether died. There are
residuals of it in the lottery system for allocating noncompetitive leases which are filed on
"simultaneoudly,” that is, within one 30-day period, and of course there are lottery elementsin

the bonus-bidding system. There is a growing interest, however, in shifting from Lady Luck to
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productivity as abasis for distributing wealth. Thisisacorollary of adesire for greater equality
since productivity is usually more equally distributed than luck, and certainly more so than
accumulated wealth. The Alaska attitude is Jeffersonian: "...there is a natural aristocracy among
men. The grounds of this are virtue and talent....Thereis aso an artificial aristocracy, founded on
wealth and birth, without either virtue or talent....The natural aristocracy | consider the most
precious gift of nature, for the instruction, the trust, and the government of society." (Letter to
John Adams, October 28, 1813.)

The implication of thisisthat we should seek to identify and measure that value which
belongs to the State, that is the rent of land, and then collect it. At the same time we leave to
lessees all the other values, the ones which they create. Jefferson continued, "What is needed isa
wise and frugal government, which shall restrain men from injuring one another, which shall
|leave them otherwise free to regulate their own pursuits of industry and improvement, and shall
not take from the mouth of |abor the bread it has earned.” (First Inaugural Address, March 4,
1801.)

As ahappy corallary, if we succeed in thiswe will protect necessary incentives to the
industry and other lessees. A skillful system of discriminating rent collection will leave more
incentive to lessees than a blunt instrument such as aroyalty accomplishes. A rent-collecting
device will take more from the flush depositsin their flush years and less or none from the
margina deposits, leaving incentives unimpaired.

Collecting rent will, to be sure, reduce certain kinds of incentives--but these are ones that
should be reduced in the interests of efficiency. Resource economists have repeatedly observed
that the failure of landlords to collect rent resultsin overstimulation of resource use by

interlopers, resulting in the dissipation of rent, as on the open sea fishery, or an open range. In
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such acase, reducing incentivesis agood thing. It is not enough for incentives to be large; they
should motivate people to allocate resources productively.

The prevailing concept of equity also implies that rewards should he related to ability and
application more than to the weight of accumulated wealth. In practice this amountsto a
suspicion that the present bonus-bidding system with its high requirements for money up front is
filtering out large numbers of potential lessees whose productivity might be high but whose
accumulated wealth is low.

A corollary concept here is that reducing the bonus money screen would increase the
number of competitive bidders. This, if properly handled, should allow the State to increase its

revenues.

3. Practicality

Alaska has traditionally operated with aminimal bureaucracy. Whileit isincreasingly
recognized that some additional staff may be very productive, beginning from this low base,
there is a presumption against any proposed system that presupposes a large and elaborate and
expensive bureaucracy. It is also desirable that there be alow burden of compliance in the form
of paper work imposed on lessees and that minimum policing be entailed.

Alaskans have traditionally left considerable latitude of judgment to their higher public
officials aswell asto technical specialists like reservoir engineers. Thereis agrowing interest in
stating objective criteria for these persons to follow, minimizing the burden of judgment and
making it easier to evaluate the performance of individuals.

A practical system will be as automatic as possible, minimizing direct regulations and
controls which are required when peopl e have to be forced to go against what they perceiveto be

their economic interests. Thisis accomplished by drawing leases so as to bind the contracting
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partiesin an identity of interests. The lease should make the interests of the lessee as nearly as
possible identical with those of the State, so he is moved to act in the State's interest by economic
incentives rather than orders controlling his rate of production, work commitments, spacing,
diligence, and on.

A very simple system like aroyalty system without other features might seem to avoid
many problems, but in fact has the shortcoming of involving the lessor in extensive direct
regulation in order to offset the disincentive effects of the high royalty rate. A profit share
system, allowing for extensive deduction of costs by the lessee, precludes such direct regulations
but on the other hand requires extensive audit of expenditures. A rental which is proportional to
the appraised value of reserves like the Alaska Reserves Tax avoids the foregoing sets of
problems but requires personnel with the ability to place avalue on reserves. It is hardly possible
to avoid demands for additional personnel under any system designed to protect the interests of
the State. It will be a question of determining which system isleast costly and most effective to

administer.

4. Avoiding economic waste

Thereisanew and explicit concern with avoiding "economic waste." Thisisquite a
change from, and quite an improvement over the prevailing concepts which are limited to
preventing "physical waste." The State presently legislates against various kinds of physical
waste, for example against flaring and venting gas; against producing from "rate sensitive"
reservoirs too fast to maximize "ultimate recovery.” In thislegislation waste is perceived only in
concrete, materiaistic terms.

Any subsidy to the industry tends to prevent the "physical waste" of not producing

submarginal oil and gas. The State has extended a few such subsidies such as atax holiday to a
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pipelinein Cook Inlet. Non-uniformity in taxation is atype of subsidy to those taxed less, and
the term "tax subsidy” is commonly applied to it nowadays. Federal income tax law traditionally
extends enormous tax subsidies to the oil and gas industry through preferential treatment. The
State has followed along by adopting the federal tax law and in addition has joined the Multistate
Tax Compact (MTC) whose alocation formulas minimize State tax revenues from oil and gas.
The attitude might perhaps be summed up as "as much as possible, as early as possible.”

Producing sub-economic reserves entails not only the economic waste of the excess of
costs over revenues, thereis also the waste of selling the reserves when they are cheap, instead of
later when they probably will have become dear. Our initia criterion of maximizing Discounted
Cash Flow (DCF) would tell usto hang on to reserves aslong as their value was growing faster
than money in the bank.

Past policy in administration has been disposed to take an "infant industry” posture
towards oil and gas. Raising money or maximizing State wealth has been secondary to attracting
activity and capital. Lease sales have occurred at the initiative of industry nominations more than
the State's, with the State not much disposed to hold back for the best price. Encouraging and
establishing the industry was ipso facto a good thing.

A policy of leasing on demand will undoubtedly stimulate early exploration, which will
result in locating deposits that might otherwise not be produced, at least for awhile. This might
he construed as minimizing physical waste -- the waste of not finding something. There has been
little concern about the economic waste inherent in premature and duplicative pre-leasing
exploratory investments. In an earlier phase this was carried to even greater extremes when
noncompetitive leases were issued. But leasing on demand at the rather low prices that have been

received is only ahafway step between noncompetitive leasing of the free entry, first-come first-
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served, variety and an economical system which would maximize the discounted cash flow of
the State.

Asto duplication of effort, thisis generaly rationalized on the grounds that a second
explorer might use a different concept from the first and therefore find something overlooked by
thefirst. That is beautiful so long as cost is no object, but it isreally no substitute for a benefit
cost analysis that would at least purport to tell us how the cost of a second pass at the shot lines
relatesto its probability of success.

In regulating field production the concept of maximum efficient rate (MER) has been
accented rather uncritically with the thought that it might be good to maximize ultimate
recovery. MER has been accepted not for what might be the legitimate reason that prices are
rising or the partly legitimate reason that it requires fewer wells and that saves capital, but rather
amost entirely on the grounds that faster flow might cause physical waste. In this case the goal
"as early as possible” clashes with the goal "as much as possible” and the |atter wins.

The net result of overstimulating pre-leasing investigation, and decel erating production,
isto attract lots of capital into the industry and slow down the rate of recovery. Capital must be
paid for every year that it istied up without being recovered. This payment necessarily detracts
from the surplus that remains to be captured by the State. Thisis akind of economic waste which
| believe the State would like to learn to avoid. It dissipates rent.

The traditional conservationist feeling in favor of wide spacing developed at atime when
the land surface was subdivided into small, private properties, smaller than most oil-bearing
structures, so that some offset was needed. The result today is rather one-sided, preaching for the
benefits of wide spacing without due note of its costs. Such preaching, which iswidespread in

the literature of this business, aso suggests more solicitude for |essees than lessors because the
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interest of lessorsis generally to have lessees apply more capital rather than less, where royalty
isbeing charged. This bias is understandable in an industry where lessees have traditionally
dominated lessors by virtue of being larger and fewer; and lessees' agents have written the books.

Where thereis ahigh royalty rate the lessors' interest is to see prompt in-filling at high
density. The lessee, on the other hand, might prefer to invest capital by stepping out to someone
else'sland while dawdling on this.

There is agrowing awareness in the State that exclusive preoccupation with physical
waste is a one-track goal which lacks adequate balancing of benefits against the costs of
achieving them. There should be an equal awareness that the problem of one-track goalsis not
peculiar to oil and gas. Speciaistsin any resource or activity become interested parties and tend
to overvalue it and undervalue the costs of promoting it -- since costs represent a sacrifice of the
interests of specialists in other resources and activities. Thisisauniversa problem in an
overspeciaized world.

Legislators are called on to he generadists, arbitrating among the claims of competing
specialists. Thereisno suggestion here that oil and gas interests are better at this game than other
specialists, that their technical inside language is more obscure or intimidating than that used in
other professions, or that their high "standards" are more unreasonable than those imposed by
other groups of whom we could all supply examples. Focusing on "physical waste" is an over-
pleading technique not peculiar to the oil and gas industry. We bear down on oil and gas here
because it is our subject matter and not because it is outstandingly bad. No industry or profession
has any monopoly on self-serving, specia pleading, and careerism.

Economic waste occurs whenever we prevent physical waste at a cost higher than the

value of the oil saved. Thiswould be ssmple enough to see and correct if al costs were present
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costs and all production flows occurred right away. The problem is more subtle because it
usually involves the factor of time and therefore questions of capital and compound interest.
Some major economic wastes of timing are described in what follows. Please note that | speak
not only of what has been and what is but also of what might be if we adopt certain alternative

leasing policies that have been sponsored.

a. Slow use of proven reserves

Slow production occurs if the State requires it through MER regulation or if it simply
failsto build afire under lessees whose cost of waiting is virtually nil when thereis no
substantial delay rental, and who might be "stepping out” with other leases which preoccupy
them from attending to this one. Not maximizing DCF means ignoring the cost of interest -- first,
the cost of drilling wells and equipping the lease and, second, the holding cost of the unproduced
reserves. To schedul e production this way is the same as assuming that no profit is required on
investments, an assumption inconsistent with the idea usually accepted that some very high rate
of returnisrequired in order to interest lesseesin taking alease. This paradox istoo often
resolved by sloughing the cost onto the State in the form of lower bids for leases, from which
lower base the lessee can still earn a good rate of return. This clearly is abad resolution for the
State.

The MER standard devel oped historically as areaction to the rule of capture and has had
at times a useful history therefore, lending some aura of engineering "authority” to restrictions on
production. But it became abused and harnessed to the purpose of helping rationalize price
mai ntenance restrictions; and then it became habitual and traditional, applied in arote way. It is
not appropriate to Alaskatoday. It can easily become another case of afixed professional

"standard" applied without regard to circumstance or cost, forgetting that "cost” means more than
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money. It means an invasion of the standards of other professions and other people who have to

make the economic sacrifice.

b. Prematureinvestment

We noted above how a noncompetitive claim-staking system based on priority of claim
leads to premature and duplicative investment; and that a system of leasing upon industry
demand or nomination halfway resembles a simple claim-staking system. The result isto sink
too much capital too soon in theinitial phases of exploration, proving up, socia infrastructure,
equipping leases, mobilizing support facilities, and so on. Money at 10 percent doubles every
seven years. Money at 20 percent doubles every four years. To advance investment by afew
years, therefore, is the same as doubling the costs.

But as well as neglecting cost -- and often more serious --premature investment neglects
price, the price of the product reflected in the price of the lease. The lessees who buy early aren't
neglecting it for they can ride up the escalator, having obtained alease and being under little
pressure to produce quickly. It is the State that is neglecting price when it sells |eases too soon at
too low afigure. It then plays the lessees’ game if it permits or, worse, requires them to produce
slowly and at the same time encourages them to go out and acquire more |eases.

There should he no implication that the State should hold onto its unsold leases
indefinitely, waiting for the top dollar. To everything there is a season and atime for every
purpose. The criterion of maximizing DCF isin keeping with the wisdom of Ecclesiastes for it
tells us exactly the best time to sell, namely when the anticipated selling proceeds stop growing
faster than money in the bank. Early sale may waste the resource by releasing it for alow price.
Later sale may conserve the resource but waste the capital tied up init. Optimal timing balances

the two considerations.
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Some things are happening too soon and others are happening too late. Is this just random
confusion with no pattern? No, there is a pattern which may be summarized as slow recovery of
capital. Capital is put in too soon and taken out too late. The cost of all those extra dollar years of
capital timeis borne by the State.

A waste imposed by slow turnover isloss of flexibility and adaptability. Each time
capital isrecovered and replaced it may he brought up to date with new technological
developments. The advantage of flexibility is perhaps most obvious in respect to contractual
commitments. "Old" gas may be subject to Federal Power Commission (FPC) regulation and tied
to aparticular pipeline, or it may in any event be under along-term contract. In an inflationary
period there is always an advantage of bringing new supplies on the market at new prices.

There are also more fundamental reasons not dependent on inflation. | have analyzed
these in the work aready cited and append the relevant pages as Appendix B.

Another route to understating costs is to accept the plea of those with an interest in
supplying oil fields that one man's cost is another man's income and therefore to cancel these out.
The result of heeding these arguments is to conceive of benefitsin gross rather than net terms.
This almost always results in premature development inasmuch as the gross value of aresource
isnot only greater than the net value but it is positive during that early period when the net value
is negative. This kind of argument can be carried even farther by some "economic base analysts
who compute "multipliers” of still more extended benefits proliferating downstream and
upstream and sidestream from the resource development, all being dependent on it. If thereis
much unemployed labor and idle industrial capacity such a case might sometimes he made. In

Alaska, which imports labor and oil field materials and steel, there seems little basis for it.
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Unfortunately, economic development which is sought after by some and shunned by
othersis defined by none. This leaves the door open to considerable uncertainty. The extreme
pro-development posture is that resource discovery creates value and then provides an economic
base for multiple benefits al around. Current thinking seems to be moving away from this.
Discovery does not create value all alone. It is a cash-register payoff from the larger
development of infrastructure, community support facilities, and so on. All activities are
mutually supportive, discovery no more so than others; and the other contributors need support,
too. The new emphasis on the problems of community impact is some acknowledgment of this.

It is not surprising that people who see mainly the costs of development and disregard the
benefits are disposed to wait a longer time before permitting it to take place. They, too, may get
carried away and overstate their position, becoming like Oscar Wilde's crabbed economist who
"knew the cost of everything and the value of nothing." In this Report we will not try to resolve
these complex and extended issues, but treat the question of multipliers and extended benefits
and costs as something of a standoff, except where very specific external costs or benefits may
be identified and measured.

Another economic waste to guard against is "cross-subsidy.” Thisis ageneric term for
what occurs whenever accounts are consolidated and costs are deductible so that high-cost and
losing ventures may be rolled in with low-cost and winning ventures. Cross-subsidy is a hazard
in every profit-sharing scheme such as the corporate income tax, and it would be a hazard in any
profit-sharing lease resembling the corporate income tax. It is a hazard in any lease that
resembles utility rate regulation where a lessee is guaranteed a rate of return. The resulting
overinvestment of capital is known in the trade as "goldplating,” or more formally asthe

"Averch-Johnson -effect."”
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Goldplating today might often take the seductive form of an excessive lack of resistance
to the claims of some worthy cause like environmentalism. The caribou |obby specialists may
overvalue that, the energy specialists may overvalue energy but they can join forcesin
undervaluing the costs of having both, the costs being shifted to others.

Perhaps the commonest manifestation of cross-subsidy is the overextension of sub
economic feeder lines. Thisis nearly universal elsewhere and will undoubtedly happen here
without vigorous efforts to prevent it.

When we combine this pattern of waste with the pattern of improper timing described
earlier, they tend to reinforce each other in a genera pattern of over decentralization. Too much
capital is applied too early to expand exploration and allied transportation lines. Too littleis
applied and too late to more intensive development in and around proven reserves. The overall
pattern has much in common with imperialism. All of this can he avoided by hewing faithfully to

the concept of businesslike management with maximum DCF. That will be our lodestar.

5. External impacts

To alow for the externalities of oil and gas production both positive and negative, the
State seems evenly divided between those who perceive more pluses and those who perceive
more minuses. Thisis appropriate since there are both kinds. The issue between the polarized
partiesis sharper, however, than can be resolved by such devices as measuring the value of the
sports fishery, for example, and trading off these values for equivaent energy values because
some of the very things seen as positive by some like added payrolls, added spending, and
increased property values seem negative to others. Change viewed as progress by some is seen as
retrogression by others. To measure and then reconcile these attitudes would he far beyond our

scope.
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We need not, however, |eave the matter completely unresolved. A key to reconciliation is
in the distribution of gains and losses. There are probably more gains than losses from general
economic development since the actors reinforce one another, but the gains are not equally
distributed. One man's windfall is another man's wipeout. Many gains are unearned and received
by absentee investors. As the problem is distributive so is the probable solution. Wide
distribution of the benefits of oil and gas development will make it much more acceptable.
Leasing policy can contribute to this solution, although it is by no means the whole story.

Another external cost imposed on society by extractive industriesis frequently instability,
and many people fear the boom and bust characteristics of oil and gas and other mining
industries. This consideration argues for leases that yield steady revenues and encourage steady
activity and it a'so may argue for a steady flow of |ease sales. Neither of these is an absol ute,
obviously, and must be balanced against the question of getting top dollar by turning production

and sales on and off.

6. Coordination with leasing on federal and native lands

Federal and native lands will share common transportation lines and support bases with
State lands. They may be on the same structures. State and federal lands especialy have
extraordinarily long common boundaries in oil-prone areas. The State evinces strong desires not
to beled by federal policy and to have some input into federal policy.

At the same time, there is no drainage treaty or compact between the different
landowners even though England and Norway have managed to work this out on an international
basis. Until thisis done, clearly astrike near the boundary will force a drainage sale on the other
side. If the Feds and the natives get and keep ahead of the State, the State might do very well by

specializing in drainage sales, a policy favored by many. But there is an uncomfortable feeling
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that thisloss of initiative might also impose high costs by letting others determine the location of
activity aswell asthetiming. Thereis aso some fear that division among the three kinds of
landlords might divide them for easier conquest by the industry. The State's objective thereforeis

clearly to achieve a higher degree of cooperation.
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C. Elementsof Leasing

There are several elementsin alease, most of which are optiona and variable along a
wide spectrum. Kinds of leases are frequently distinguished by identifying the bid variable; but
the constant elements may be more important than the bid variable where they are set at very
high rates. Thus we discuss the pros and cons of each element in leasing first, and only at the end

discuss the choice of abid variable.

1. Prior claim: the noncompetitive system

A substantial acreage in Alaskaremains under noncompetitive lease. Figures forwarded
by Mr. Denton of the DNR for noncompetitive acreage of "oil companies” totaled to 625,000
acres. In addition there is acreage held by individuals. Ranking the companies in order of their
net acreage held, we find that the top 10 percent hold 58.9 percent of the noncompetitive net
acreage. This compares with 64 percent when we do the same thing for competitive net acreage.
Major holders of noncompetitive acreage are Texaco, Union, Cities Service, Amoco, and
Atlantic Richfield. (Mg or holders of competitive acreage are the same firms plus Sohio, Phillips,
BP Alaska, Exxon, Standard of California, and Mobil.) (See Appendix C.)

Noncompetitive systems are widespread outside the United States. Mg or faults appear to
be that they give away State property without payment, and so encourage premature claims and,
where there is awork requirement, premature use. The claim-staker rather than the State getsin
on the ground floor of the elevator and holds the resource while it appreciates from a zero value
up to whatever value its natural richness warrants. Any rate of return beginning from a base
equal to 0 is mathematically infinitely high and therefore not to be lightly given away.

We append an analysis by Professor Michael Crommelin, Faculty of Law, University of

Melbourne, Australia (Appendix D).
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2. The bonus
There are severa advantages to using a high bonusin allocating leases and it has many

staunch advocates, including Walter Mead and Milton Lipton. Advantages of a high bonus

include:
a Large commitment by the lessee -- he will not walk away.
b. There is no marginal disincentive imposed on the lessee.
C. The State receives its money up front.
d. Major corporations have access to market funds at rock bottom interest rates,

about 7.5 percent on bonds today, and therefore presumably will discount future expectations at
correspondingly low rates. Some of them have access to internal funds whose opportunity cost or
alternative use may be even lower in the event the management is embarrassed with more assets
than it can manage effectively. Some utilities, in seeking to support their rate bases, have
advanced money to invest in leases. Thislast kind of investment is being cross-subsidized by the
profit-making parts of the firm and may yield extremely low marginal rates to the company.

Historical evidence presented by Mead from the Gulf of Mexico indicates rates of return of about

7.5 percent.

e If the State should be exploited inadvertently it can use the tax mechanism later
on to compensate.

f. The transfer is complete and there is no need for policing prices later on, auditing

costs and <o on.
On the con side, major problems with high bonus payments are the following:
a High capital barrier to entry, reducing the number of bidders. Thisis undesirable

both because of the concentration of wealth and power which it implies but also because reduced
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competition might prevent the State's receiving fair value. Data supplied by Mr. Denton when
ranked by net acreage indicate that the top 10 percent of the holders of competitive net acreage
have 64 percent of the acreage. These top 10 percent consist of Arco, Phillips, Union, SoCal,
Exxon, Sohio, Mobil, and Cities' Service. While this degree of concentrated control is not
unusual in other places and other industries, it is still higher than many would consider socially
desirable.

b. Aslow astheindustry'sinternal cost of capital may be, the State's effective rateis
probably lower. Thisis a considerable change from the past and calls for achangein policy. The
State is no longer desperate for front money but on the contrary is looking for outlets for its
permanent fund. The industry, on the other hand, may be entering an era of higher internal
interest rates. It isfreely alleged that figures like 20 percent are used in determining bonus bids
although thisis difficult to nail down. It is certain, however, that monumental capital
requirements are projected for oil and gas related investment requirements in the next decade,
presaging increasing tightness of capital and therefore lower bonus bids relative to resource
values.

C. The bonus aggravates the cash crunch since it is synchronized with the need to
find capita for drilling and equipping. This may result in underall ocation of money to the latter,
especialy for small firms.

d. The time preference and therefore the production scheduling of different firmsis
ruled by their internal interest rates which vary from one firm to another. The allocation of credit
among companies is based not on marginal productivity but on collateral security. Theresult is
too much time pressure on some lessees and too little on others. The one may depend on

extremely rapid use while the other may depend on speculation and delay above and beyond the
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socia interests.

e The payment is determined and made before enough is known about actual
reserves. Thereis alarge lottery element in the outcome and the outcome is not closely
correlated with the price paid. The State might sell $10 billion worth of oil for $6 million as it
apparently did at the 1965 auction at Prudhoe Bay. At the sametime it sells some barren land for
ahigh price. Therule of caveat emptor is applied, frequently intentionally by the seller. This
constitutes a fraud with malice aforethought, which would not be tolerated in private business
dealings and it is questionable if the State should observe alower level of elementary morality
than is expected of private sellers.

f. The distribution of petroleum reservesin nature is extremely unequal as among
different deposits and tracts. The result is extreme inequality in the distribution of gainsto wealth
when all the payments are made up front and the results of successful and unsuccessful gambles
fall entirely on the lessee.

0. If, asis generally believed, most investors are risk-averse, then the lottery element
in having a high bonus acts as an additional filter screening out possible entrants. This leads to
higher concentration and |ess active competition in the bidding for State property. Also, to the
extent that accumulated wealth and a positive attitude towards gambling are factors determining
the high bidder, productivity and cost control are less determinant.

h. Use of bonus bidding lends itself to preemptive, preclusive buying by wealthier
firms concerned with controlling the market and discouraging competitors.

i. Once abonusis paid and then a discovery made it is hard and costly to deny
production if the Environmental damage turns out to be high relative to the value of production.

We have just lucked out of one such trap; we might do worse another time.
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J- Transfer or sale of lease for a high bonusis a de facto sale of land but without
much property tax liability imposed on capital or land (notably excepting the special Alaskan
reservestax). The capital invested in drilling and equipping is partly exempt and the intangible
capital developed from exploratory drilling is not taxed. The leasehold interest itself is not
always taxed. While such tax relief should result in higher bonus bids, this exacerbates the
problem of the front-end filter.

K. The front-end filter becomes even tighter when |ease sales are large and there is
no slide bidding and the usual 20 percent advance bonusis required.

l. If oil and gas prices are regulated, and of course they are vulnerableto thisrisk, a
bonus paid in the past is not treated as a current cost and not rolled in, resulting in lower prices
received, whereas certain kinds of subsequent participation demands by the State might be
treated in the regulatory mechanism as costs. In distinguishing between old oil and new oail,
regulation may also distinguish between old costs and new costs.

Our worst suspicions of bonus bidding are confirmed by the brilliant, succinct and
damning analysis of Alaska's past experience researched and written by my associate, Professor
Richard Norgaard of the School of Resource Economics, University of California, Berkeley
(Appendix E). Bonuses captured only from 9 percent to 16 percent of the surplus DCF value
above costs and royalties in Cook Inlet. There were too few bidders to assure effective
competition. Outcomes were wildly unrelated to bonuses bid and paid. Bidders have successfully
used advanced gaming strategies and statistical analyses to take advantage of a State without
expert staff in these fields. The State has not set adequate reservation prices or screened out
fishing bids and over nominations: only two percent of the offshore Cook Inlet tracts leased

through 1968 have produced. Dr. Norgaard recommends drastic changes.
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3. Thedeay rental

Delay rentals are the smallest of the three magjor paymentsin the usual bid, the other two
being bonus and royalty. They have been by no means negligible, however, and in Alberta, for
example, have run at 50 percent as much as royalties and bonuses at various times. In addition,
as compared with royalties they come earlier, and when we figure compound interest are blown
up into an even larger figure.

Delay rentals are usually an annual yearly payment that ceases when production and
royalties begin but there is room for many variations. They might continue until production ends,
for one. For another, they need not be at afixed level but might increase in proportion to some
index such as cost of living or they might be made proportional to the assessed value of reserves,
giving them the character of a property tax on reserves. Another possibility isto pay the bonus
on the installment plan over several years. Y et another possibility is the production bonus, a
contingent payment which is due only when and if commercial pay-rock is struck. This has some
of the character of a bonus and some of the character of arental and will be treated here.

The advantages of delay rentals and other rentals are the following:

a Payment is deferred. This has the same effect as extending credit to payers of
bonuses and letting them pay on the installment plan. Thisis of greater advantage to the leaner
interloping firms and tends to increase competition.

b. The payment is fixed with respect to production and places no drag on it
therefore. Thusit achieves two goals at once that the State is seeking. It shifts payments into the
future and it does so without disincentive effect. If anything, it applies positive leverage to
accelerate production.

C. At present when the firms need more time they simply request that leases be
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extended and the request is frequently granted. Thisinvolves arbitrary exercise of judgment by
officials. It would be better for lessees to pay so much a year and make their own decisions. The
pressure would be on them, of course, to accel erate production once the lease was signed. Firms
would be less anxious to nominate acreage and insist on lease sales many years in advance of the
availability of transportation.

d. Alaska has millions of acres out under lease. It could all be returning more money
each year or else be relinquished for future sale at a more propitious time. Alaskais getting $1.00
per acre year for these lands. OCS lands are yielding $3.00 per acre year in practice and go
higher on drainage and development tracts. Norwegian rentals go up to $21 per acre year.

e Most capital is subject to property taxation and must therefore yield areturn high
enough to cover both interest and property taxes. The investment in withholding oil reserves
from production, however, need only yield a competitive interest rate. A delay rental servesto
compensate for the lack of property taxation so that the same discount rate is applied in both
cases.

f. A rental isterminable in practice when alease is dropped due to lack of interest.
This reduces the risk imposed on the lessee considerably and should result in higher bids on the
bid variable, whatever that might be.

0. A delay rental is smoothly convertible to an ad valorem base at such time as
enough is known about the reservoir and its contents to alow reasonably accurate assessment.
Thus, instead of being afixed amount per year it would be afixed percentage of the assessed
value of the reserves, still retaining its key qualities of shifting payments into the future and not
varying as afunction of production.

On the negative side are the following considerations:
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a Early shutdown. This traditional argument against fixed charges would apply only
to one of the severa alternative forms of rental, the nonterminable level payment. It can be
prevented by adopting one of the declining forms. Professor Rooney's studies (Appendix F)
indicate that the problem of early shutdown is not a serious onein general unlessthereisa
substantial bias against investments in pressure maintenance. A constant rental contains no such
bias. An ad valorem rental based on the value of as yet unproduced minerals would exempt the
value of capital in place and therefore leave the |essee with a substantial investment even at such
time as the rental charge approached zero.

b. Rentals are traditionally lowest of the three kinds of |ease payments. This
suggests that the industry doesn't like them and would not accept them readily. While this point
is often made, this consultant discounts it because of other evidence, presented later (Section 7c).

C. Some federal tax provisions favor delayed production, advantages which might be
lost by any lease provision which promotes early production.

d. A lessee might promise to pay a high rental and then walk away from the leasein
a short number of yearsif it proves to be unproductive. Some would consider thisto be a
disadvantage of the system athough it is included among the positive aspects as well.

e Therenta is normally fixed ex ante. It therefore has the same lottery qualitiesas a
bonus.

The pros and cons discussed above indicate there are alternative forms of rental, which
are listed here:

a One might pay the bonus on the installment plan over a specified number of years
at a specified rate of interest.

b. The traditional "delay rental” terminates when production begins and royalties are
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paid. It isusualy at some fixed level per acre independent of value, although BLM policy
permits figures of $3.00, $5.00 and $10.00 per acre, depending on the class of acreage.

C. A rental might increase yearly at afixed or an accelerating rate during the
preproduction period in order to emphasize the landlord's intent to force action.

d. A rent might be level for the term of lease. Thisis the pattern that must be faulted
for forcing early shutdown.

e A rental might be a specified percentage of the bonus bid, for afixed number of
years. If the percentage were rather high, say 20 or 30 percent, the effect would be nearly the
same as option (a.), that is paying the bonus on the installment plan, but with a substantial down
payment. If the rate were 100 percent you would have exactly the same effect as an installment
plan payment.

f. The rental might be a specified percentage of the appraised value of the
unproduced mineralsin the ground. Thisis an ad valorem charge (AVC). It closely resembles
the ad valorem property tax in itsimpact and administration. Administrative aspects of this form
of levy, mainly the technique of assessing mineralsin the ground, have been ably discussed
before this body by Robert Paschall. Basic principles of the application of such a charge arelaid
out in Appendix H with anumerical example showing how one would use the datain the Van
Poollen report on the Sadlerochit Formation to levy the charge, and how it would diminish over
time.

The ad valorem charge differs sharply from those discussed previoudly in that it is based
on progressive disclosures of the value of minerals actually present while the others are based,
like bonus bids, on ex ante surmising about what might be there. The ad valorem charge (AVC)

isex post discovery, while the other forms of rental are ex ante.
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Thus AV C has some of the good and some of the bad qualities of aroyalty. Like a
royalty, it is based on what is actually in the ground rather than an uninformed guess as to what
might be there, and is afunction of actual outcomes. It therefore prevents many of the
distributive inequities which flaw the system of high bonuses.

On the negative side, again like aroyalty, it has some disincentive effect on discovery
since discovery and proving of reserves result in higher assessments. The effect is much weaker
here than with aroyalty, however, because the ad valorem charge is based only on the value of
the resource in situ whereas the royalty is aso, in effect, a charge on all the costs of extracting
the deposit aswell. In the extreme, on a marginal deposit the ad valorem charge will be zero
whereas aroyalty, could it be collected, would be substantial. Similarly, at the end of life the ad
valorem charge falls to zero while royalties continue with afixed rate.

The two more substantial weaknesses of the ad valorem charge appear to be, first, thereis
some question about whether assessments can be tolerably accurate in practice, and second, there
is some disincentive effect on exploratory drilling. These weaknesses may be substantially
overcome by a combined system which would work as follows. There would be two stagesin the
life of alease, before and after the discovery of commercial petroleum. Before discovery, the
rental would be a specified percentage of the bonus bid (asin paragraph (e.) above). Following
discovery, the same percentage would be applied to the assessed value of the discovered
reserves. It would progressively rise as more reserves were proven and decline as they were
exhausted (see Appendix H).

The presence of several lessees on any one structure would probably prevent substantial
concealment of reserves. However, if experience suggested such concealment to be a problem, it

might be offset by programs of compulsory disclosure, State participation in drilling, penalties

Mason Gaffney | Economic Policy Analysis



39

for concealment, and so on. Professor Norgaard (Appendix E) and Professor Rooney (A ppendix
F) both suggest schemes for State exploration.

Lease terms might be quite short, say five years, with rents "renegotiable” at that time.
Such "renegotiation” would be rather unilateral with the State holding the upper hand and would
seem to impose unreasonabl e risks on lessees. Unilateral renegotiation of termsis - actualy
practiced in many countries around the world in the wake of multiplying petroleum prices which
made the original |ease terms seem egregiously favorable to the lessees. Even American law
occasionally permits change of contractsin the face of gross unforeseeable, external change of
conditions. In general, however, this seems an unsystematic and arbitrary approach and less
desirable than AV C which, athough it might be criticized for some arbitrarinessin the

assessment process, is subject to objective administration and evaluation of performance.

4. Theroyalty

Production-based royalties are traditionally alarge element in mineral leases. The most
frequently heard proposal for reducing high front-end bonuses today is to increase royalty rates
either directly or through making them the bid variable. The advantages of high royalties would
be the following:

a Payment is deferred. This eases entry for leaner firms and conserves front money
for actual drilling and equipping leases. It increases competition and aids small business.

b. Major payments are contingent on the lessee's finding commercial petroleum and
arein proportion to the volume, athough not the value of what he finds. This reduces the risk
element in lease bidding. It also reduces the premium now placed on prior knowledge of what is
there and reduces the advantage of firmsthat can afford extensive early investment in preleasing

surveys.
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C. It removes the possibility of the lessee's paying a high price for something that is
not present and removes the probability of windfalls when more is present than the market
expected.

d. The State now has alower discount rate than many potential bidders and can
better afford to participate in future income at the expense of immediate cash. This must be
tempered with the thought that the median voter is poorer than the median corporate sharehol der
and has a higher time preference. On the other hand, the State is free from federal income tax so
that a given percentage return on investment is more attractive to the State than it isto a taxable
private body. If it were just a matter of avoiding State taxes this advantage would be spurious,
but if the State can successfully avoid federal taxes where private |essees cannot there appears to
be a net advantage from the State's own viewpoint. Countering thisis the observation that some
large energy corporations have succeeded in lowering their effective federal income tax ratesto a
low percentage of profit, but the answer to that isthat it is not an objective of the State to
encourage a small number of large firms but to maximize the number of potential entrantsinto
the field, including those too small to take full advantage of tax loopholes.

e A royalty is the exact opposite of the depletion allowance. Oil and gasfirms, in
their eagerness to secure depletion allowances, will be willing to pay higher royalties than
otherwise, arelationship which might be exploited to benefit the State. However, this again runs
counter to the desire to benefit smaller firms inasmuch as the depletion allowance is now limited
to smaller wells and is programmed to shrink progressively over the next few years.

f. A properly attuned royalty might substitute for unitization of acommon pool. It
may also substitute for direct controls on well- spacing and rates of flow.

In spite of its attractive features, the royalty has along list of problems.
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a There is no commitment by the lessee. He may tie up land at little cost by merely
promising to pay high future royalties and wait for afree ride on his neighbor. A successful
bidder who overbids may abandon the lease, but there is no symmetry. The bidder who
successfully underbids cashesin at the expense of the lessor, who cannot back out.

b. Marginal deposits are made submarginal and marginal effort on rich depositsis
made submarginal. This applies to entire tracts, to the high-cost fringes of low-cost deposits, to
the extrawells and capacity needed to give better control of timing, to equipping the lease, to
work-overs, to the date of beginning production, to the stretch-out of the entire period of
production, to the date of terminating production, to pressure maintenance and secondary
recovery, to exploration for smaller and margina deposits, and to production during high-cost
seasons. Vastly more isinvolved here than the problem of early shutdown usually emphasized.

Royalties are not automatically passed on to consumers. Prices are determined by supply
and demand in world markets. The burdens of the royalty system are borne primarily by the
landowner in the form of lower net income.

C. A good deal of leakage of surplus cash flow is suffered by the landlord on the
low—cost flush deposits, especially during their flush years when the surpluses are yielded. To
be sure the prospect of winning these surpluses tends to raise bids all round but as noted, high
royalties on low-value deposits may be uncollectible whereas low royalties on low-cost deposits
areirretrievable.

d. The lessee's incentive to defer production is exaggerated. There is astrong future
shift. The mathematics of this are developed in Appendix J. The basic idea may be simply
expressed: It costs more to produce faster, and royalties discourage incurring costs (because the

resulting output is shared with the landlord but the costs are borne entirely by the lessee). In
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addition, there is an exaggerated motive to wait for higher prices. A royalty makes a marginal
field or unit of production submarginal, but by waiting for higher prices the lessee can wait until
it becomes somewhat better than margina even after paying the royalty.

By the same token, if fluctuating prices are expected or experienced, the lessee's
motivation to turn production on and off at his convenience is exaggerated. The lessor's royalties
are therefore afflicted by instability beyond what would be an optimal adjustment to changing
markets. Instability also has negative external effects on impacted communities, of course.

It may be shown mathematically (see Appendix J) that the disincentive of aroyalty
operates with greatest force on investments that are incurred immediately before their effects are
felt inincreased production. That is, it strikes hardest at work-overs, at pressure maintenance,
secondary recovery, and so on. Its effects are relatively less in respect to investments that occur
well in advance of production such as exploration. The overall result of this pattern is a stretch-
out of the commitment of unrecovered capital between first outlay and ultimate recovery. This
pattern increases overall capital requirements which in turn works to the advantage of wealthier
firms and helps to screen out the leaner firms. Thus the royalty system works to the disadvantage
of the very firms that it is designed to help.

e The deferral of revenues hurts the State, of course. The additional deferral caused
by the future shift of production hurts even more. Deferral of State revenuesis acceptableif it
serves the function of encouraging more competitive firms; but deferral of revenues after
discovery serves little or no such function. The lessee who discovers commercia pay-rock may
cash out immediately in severa ways. Companies regularly borrow or issue stock on the basis of
discoveries. Not only does this take cash out of them, it does so without incurring any federal tax

liability and is thus substantially subsidized by the workings of income tax law. Economists
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regard the nontaxation of unrealized capital gainsto be amajor source of biasin tax law.
Unrealized gains are an unpreempted potential tax source. It isagood principle of State policy to
go after unpreempted revenue sources, as noted earlier, and aroyalty failsto do this. On the
contrary, it widens the loophole.

f. The lessee may shortchange the lessor by understating the price of produced ail
and gas. This has to be policed carefully at some expense.

0. Environmental damage from oil and gas production is more afunction of the fact
that some production is taking place than it is a variable function of the flow of volumein any
year. The royalty-induced stretch-out therefore increases the total environmental damage.

h. There are many more little finds to be discovered than big ones, more poor ones
than rich ones. The effect of royalties isto screen out the little ones. This greatly reduces the
success ratio where success is defined as ssmply finding acommercia find that is producible. It
screens out the little ones without succeeding in capturing al the rent on the big ones. It tends,
therefore, to reduce sharply the number of viable firms since the expected successratio isan
important consideration, especially for the leaner firms which cannot afford alarge number of
failures. Once again it failsin one of its primary objectives, which is creating an economic
environment more favorable to the leaner firms.

The discussion of pros and cons of royalties has centered on the simple concept of ahigh
royalty rate. Some of the disadvantages may be overcome by the use of step royalties, sliding
scale royalties, and using royalty as the bid variable which results in different rates on different
deposits. Professor Rooney has outlined a workable step-royalty system (Appendix F). In our

recommendations we include this among the workabl e aternatives.
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There are many drawbacks, however. The problem with dliding scales is that they slide
only with volume, and volume is only one of several factors that need to be considered. In
addition, a scale which is progressive with respect to volume worsens the tendency of royaltiesto
shift production into the future, since the high rate brackets may be avoided by reducing
production now and stretching it out. If the rate is progressive per well it may be avoided by
drilling more wells.

If it is progressive per tract it aso depends arbitrarily on the size of the tract. It causes
future shift. And it has a built-in bias against the marginal fringes of superior tracts which may
exist where the tract is fractured and complicated.

It takes no account of cost differences which are independent of the volume factor. Thus,
ahigh-volume well in a difficult, remote location gets a high rate while alow-volume well in a
convenient location without much depth getsalow rate. It is ablunt instrument.

It makes no distinction between high volume which isthe result of natural pressure
achieved at no cost, and high volume which is the result of costly pressure maintenance such as
that now experienced in several Cook Inlet fields whose volume has been maintained over the
years at some cost.

It might be possible to adjust for all these and other variable factors by an extensive and
complex system of variable rates based on extended observation of particular circumstances. All
this would accomplish is the same thing that might be accomplished generally and accurately by
letting costs be deducted. Deducting costs, however, has its own problems, and thislets us avoid
them.

One problem with royalties may be solved by the use of a State marketing board. That is

the problem of price determination if it appears that the lessees are fiddling the transfer prices
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which are used to determine the State's share. This is the approach taken by British Columbiain
marketing its natural gas through a provincial marketing board. The royalty is taken as an excess
profit of the marketing board. Unfortunately, this only solves one of the several problems of the
royalty system. The British Columbia experience has been one of having progressively to raise
the field price and reduce its profitsin order to stimulate more exploration and production. The
basic fault isthat it fails to distinguish between the low-cost and the high-cost deposits.

A very useful adjustment in aroyalty system isto let the rate increase as a function of an
index of petroleum prices. This offsets part of the future shift problem since it removes the
incentive to hold back waiting for higher prices. It fails to account for cost changes, however.

Another device similar to aroyalty would be taxation levied on amajor pipeline. Thereis
acase against any taxation of pipelines, especially underutilized ones, because of their
economies of scale.? The "six-tenths rule” implies that optimal rates would cover only 60 percent
of costs. Thisimpliesthe need for a subsidy, rather than atax. |.C.C. regulation is not geared to
accommodate this kind of thinking, so we can forget about the subsidy idea. Thereisalso a
special case for taxing TAPS, to recoup the windfalls at Prudhoe. In general, however, taxing
pipelines has the same faults as a royalty. (Inflating pipeline rates for reasons other than taxation,
as|.C.C. regulation seemsto do, has al the bad effects of aroyalty without the benefit of raising
revenue.)

Another feature of aroyalty which may be an advantage or disadvantage is that it may be
taken in kind and marketed by the State. This has aroused great enthusiasm in Alaska recently
but the kind of enthusiasm suggests the kind of problems that would be encountered, namely

domestic use at low productivity in preference to export at higher prices. Thisisasubsidy. The

2 There is an engineering rule of thumb, the "six-tenths rule," that the cost of incremental capacity is 60 percent as
high as the unit cost of the capacity before the increment. The ruleisinaccurate and not universal but gives arough
notion of what is normal.
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recipient has to take his subsidy in the one form of underpriced petroleum products and will use
them wastefully. Industries which use lots of cheap energy do not constitute an unusually
seminal economic base. Energy-intensive industries tend to be capital- intensive, and frequently
polluting. Located in remote areas, they generate a minimum of associated activity. Asan
example there is Kitimat, British Columbia, with its hot house aluminum industry dependent on
underpriced power. What would be the effects of reallocating this power to amore diversified

community in amore attractive areawhere it would attract more labor-intensive industry?

5. Specific terms

Here we treat specific terms that are not generally specified in money; but we do not treat
field regulations, which are in Section 8. The use of specific terms generally runs counter to the
goals of administrative simplicity and objectivity, since terms tend to be arbitrary or
discretionary and are usually discrete with sharp black and white boundaries as opposed to
incremental pressures which run along a spectrum.

The present treatment is abbreviated in order to reserve more time and space for matters

of higher current priority.

a. Thetermin years

I The term before beginning production. Five yearsis usually allowed subject to
discretionary extension. It might be better to substitute a delay rental increasing at an increasing
rate. Lessees naturally will argue in favor of longer terms. That istheir interest. Oursisto sit on
the landlord's side of the table. From this position there is much to be said for holding feet to the
fire.

ii. The term after beginning production. The practice, of course, isto let the term
continue as long as production continues. An aternative is to terminate the lease after the lessee
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has recovered a volume of reserves previously agreed upon. Thisis discussed in alater section.

b. Sizelimits

I Size per parcel. Professor Stephen Cheung, an authority on leasing systems, has
emphasized the landlord's advantage in keeping parcels small. This helpsto assure that each
lessee, in making a viable operation, will apply a certain minimum of labor and capital to the
landlord's land. Lessees argue in favor of larger parcels. Again that is clearly their interest, but it
is adverse to the landlord's.

ii. Cumulative total acreage by state and by substate region. Thereis an argument for
limiting the holdings of one firm in any area, in order to increase the operating base of as many
potential competitors as possible. This also assures closer attention to each individual parcel.
There are nine firms who currently hold more than 200,000 acres each of competitive leasesin
Alaska. It is not clear that one firm can effectively explore and operate that many acres at once.
However, acreage maxima are difficult to enforce, so that in general we prefer the use of general
economic incentives rather than acreage limitations.

iii. A "market-structure impact statement.” The State might reasonably mount a
substantial antitrust operation, presumably in the Attorney-General's department. Winning bids
might be rejected if the Attorney-General's office determined that accepting the bid might tend to

reduce competition.

c. Joint bidding

Thereisagood case for prohibiting joint bidding, which reduces the number of
competitors. Professor Norgaard's statement (Appendix E) speaks to this point. Like Professor
Mead in an earlier study, Professor Norgaard found that the number of independent biddersisa

most important variable determining the size of bids. The counter-argument that joint bidding
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permits bids to occur which would not otherwise be made, owing to high capital requirements, is
unpersuasive where the bidders are large multinational firms, which are simultaneously bidding

elsawhere in Alaska and the world.

d. Liability for environmental damage

It would make sense for environmental damages anywherein Alaskato be made afirst
lien on the lease from which the offending oil originated. We might further introduce a
progressive el ement in this by making the liability afirst lien on all leases held by the offending
company.

For damages beyond the amount thus recoverable, it probably is desirable to make
participation in environmental damage insurance a mandatory feature of all State |eases.

None of these terms should be imposed in a punitive or negative spirit. The objectiveis
never to damage the industry, but to help the State. The objectiveis never to penalize larger
firmsfor being large, but to open the door to help smaller firms. We should carefully avoid
referring to "the industry” as a block, and praising or blaming it as awhole. Lease terms which
favor small business over big business are not hostile to "the industry.” They are, rather,
designed to help most firmsin the industry by offsetting unfair advantages enjoyed by the large
and wealthy firms. Whenever the State can help itself by helping the industry it should do so.
Whenever the State can help itself by weakening oligopolistic elementsin the industry in order
to strengthen competitive elements in the industry, it should do so. None of thisis "hostile to
industry” in general.

In addition, the State's interest as landlord is generally adverse to that of the industry as
tenant. In asserting its legitimate property interests, the State is adverse to industry without being

hostile to industry. These are al important distinctions which should be held firmly in mind to
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avoid confusion. The American Petroleum Institute, in one of its publications, argues in favor of
larger parcels, bigger sales at one time, longer terms, and the absence of any reservation price. In
opposing the Institute's position, the State is not being "hostile." Rather, it is asserting its own
legitimate interests and at the same time being friendly to smaller firms whose interests seem

neglected in the API positions.

6. Profit sharing

To overcome the weaknesses of the royalty system the lessor may allow the lessee to
deduct from royalty payments an allowance for costs. In return he raises the basic rate charged
per barrel. Thus the royalty, which resembles a salestax, is converted into a profit share
resembling an income tax.

The concept is simple enough in regard to regular expenses of operation and routine
maintenance which are deducted from production paymentsin the year in which they are
incurred. The allocation of deductions becomes more complicated with respect to capital outlays,
and since these are normally quite high relative to ongoing expenses the matter cannot be
overlooked.

Capital outlays must be deductible over a considerable period of years, presumably the
useful life of the capital. Thisimmediately engages usin anumber of complexities and tricky
guestions which we will discuss under the negative aspects of the proposal.

Since we are dealing with alease and not atax on the total income of the multinational
corporation, only those costs can be deductible which are expended on site, or in such close
conjunction with it that we have no difficulty identifying them. This means that overhead
expenses are not deductible. Neither are federal taxes. The proposal thus resembles what is called

a"net proceeds” tax rather than a pure income tax. The distinction is important and fundamental.
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Theincometax isin personamm; that is, it islevied on a person or corporation as such. The net
proceeds tax, on the other hand, isin rem: it islevied on the income and expenses attributable to
aparticular "thing," in this case the leasehold.

This also means that interest payments are not deductible. The deduction is based on the
value of the capital applied to the site regardless of whether it is debt financed or equity financed.
It might seem preferable to allow some deduction for the cost of capital whether it be equity
capital or debt capital, but this proposal is considered in the following section, #7.

The lessee might recover his capital on aper year basis or, dternatively, on a per barrel
basis. If the latter, it must be subject to some yearly maximum to avoid his recovering his capital
al in one or two years as would happen with a flush producer. Such accelerated recovery would
mean in effect that the lessee's capital would not be tied up for any appreciable number of years
and that there was no base remaining on which he could legitimately be said to be contributing to
the profit. Thisin turn would convert the arrangement from profit sharing to simple rent
collecting, which is discussed in Section 7. The present proposal is that the State sharein the
lessee's profits, which presupposes that the lessee still have some unrecovered capital
outstanding which contributes to the joint profit.

The per barrel recovery basis resembles the depletion allowance of the income tax and
may be thought of in similar terms with this difference: the present proposal limits the depletion
allowance to recovery of costs actually incurred. On the surface the per barrel basis might seem
much superior to the per year basis of cost recovery, because the per barrel cost credit comesin
the form of a depletion allowance and would offset the disincentive effects of the royalty
element. Actually thisisaminimal advantage for two reasons. One s that there must be an upper

limit per year in any event to keep this a profit share system, and the other is that the deduction
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of current expenses eliminates the disincentive effects of the royalty in the short run in any event.
In fact, adding to this a per barrel depletion allowance would have a dlight tendency to accelerate
production.

Therefore, we do not sharply distinguish between the per barrel basis and the per year
basis in discussing the pros and cons.

The advantages of the net proceeds or profit sharing approach are the following:

a Allowing costs to be deducted overcomes the problems that plague the royalty
system without incurring the problems that plague the bonus system. It succeeds in binding the
lessor and the lessee in much more of acommon interest -- they share the profits and they aso
share the costs.

This means that we succeed in preserving incentives at the margins, both intensive and
extensive, and reduce (without eliminating) the "deadweight loss” that is caused by the
disincentive effects of aroyalty. Second, we can and indeed we must charge a basically higher
rate which rifles in on the flush producers who have little cost to deduct per barrel and succeeds
in extracting alarge amount of rent which leaks away when we depend on royalties.

b. Because costs themselves are deducted, this approach obviates the complex
schemes of dliding scales and so on which one might use to modify the royalty system to make it
approximate a cost sharing system.

C. This approach sustains over along period of time the union of interests between
lessor and |essee.

d. The nonacknowledgement of overhead costs creates minimal bias since this
merely resultsin lower bids for the bid variable. Overhead costs will be roughly proportionate to

on-site costs for many firms. For some others, overhead costs will be large relative to on-site

Mason Gaffney | Economic Policy Analysis



52

costs and they will be discriminated against, but it may be desirable to discourage such firms
since their overhead costs will be incurred outside the State and since they tend to be the larger
firms. The intent is not to discourage larger firms but to encourage smaller ones relatively.

e The income received by the State from different leases will be now made
progressive with respect to profitability. That is, the State's share per barrel on margina oil will
be zero while its share per barrel on profitable oil will be quite high.

On the negative side, we now create some new problems and are left with some old ones:

a The basic problem of the royalty system isonly partially solved because alarge
share of the economic costs remains undeductible, that is, the interest on the lessee's investment.
Thisisnormally a high figure compared with current operating costs because in this industry
capital costs are very high relative to operating costs. As aresult, there will still be some
deadweight |oss because some margina opportunities will be made subeconomic and there will
also be some leakage of rents because the basic rate cannot be set high enough to extract al the
rent from the best deposits.

b. The problem of future shift, which is so exaggerated in the royalty system, is
compensated for by cost deduction but not 100 percent compensated for. This point requires
mathematical exposition and is treated in Appendix J.

C. There are new and formidable administrative problemsin allowing cost
deductions, severa of which have been suggested above. Substantial staff will be required to
frame the system properly in al its detailsinitially and then to administer it. Administrative
problems will resemble and approximate those involved in the corporate income tax. They might
be considerably ameliorated by legidlation requiring disclosure of corporate income tax returns to

DNR personnel. Thisis not altogether on the negative side. Information about the costs of the
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industry would be of great aid to DNR personnel and administrators in performing their
functions effectively. On the negative side, the industry would avoid such exposure and this
might reduce bids.

d. The slow recovery of capital allowed, which is an inherent feature of this system,
will be harder on the leaner firms which we want to encourage. Of course, the fact that some
capital isrecoverableis attractive to all. The fact that it is recoverable only slowly is more
acceptable to the richer firms than it is to the leaner ones.

e The ability to deduct exploratory costs is not worth much where the probability of
successislow. Thus, if the successratio is onein ten, only 10 percent of the preproduction
exploratory costs will ever be éligible for deduction. On the other hand, the costs of working
over aproducing field would all be deductible. This constitutes alarge bias in the treatment of
different kinds of costs and different parcels, which would need to be compensated for although
there may be no simple and administrable way of doing so. It constitutes a serious drawback to a
parcel-by-parcel system.

f. There will be some padding of costs and some gold plating which will leak
through our best efforts to prevent them. These problems will be greatest on drainage tracts
where production is a sure thing. Professor Rooney indicates that padding of costsisavery
serious problem in the profit share leases in Long Beach, California.

0. If thereis no inflationary adjustment made, the actual capital recovery allowance
will be lessin constant dollars than the amount of capital invested.

h. The allowance of fixed capital recovery has a negative leverage effect on
incentives. It isthe opposite from aregular fixed charge which has a positive leverage effect.

After the lessee has recovered his allowable capital quotafor the year, hisincentives will be less.
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And after he has recovered it for the life of the deposit, hisincentives will be permanently less.
This pattern is bound to create some distortions.

Another and very different approach to profit sharing is through the State's taking an
equity participation in one or more private corporations, as Canada has done with Panarctic Oils
and Great Canadian Oil Sands, Limited. This does not directly solve the problem of land
disposal, however, unless the State secures its equity by trading land for sharesin the
corporation. This, however, then makes the State a partner in al the affairs and ventures of the
corporation around the world and gets far beyond the basic question of leasing policy which this
study addresses.

A distantly related proposal is that offered by Phillips Petroleum that the bonus bid
should be recoverable by the lessee as a deduction from royalties. This would either constitute a
net cost to the State or else result in higher initial bonus bids in anticipation of later recovery.
The latter has no particular advantages and would raise the bonus higher than otherwise and

worsen the problem of the front-end filter.

7. Rent-sharing

We have seen how the landlord may share the lessee's costs in effect by letting him write
them off against royalties. We've discussed profit sharing where the lessee may write off his
operating costs and aso his capital costs. The next and last logical step isto let him write off
interest on his capital costs aswell. What remains, then, for the landlord is the net contribution of
the land; that is, the contribution to output which may be attributable to the resources which the
landlord contributed. In theory this divides the product exactly asit should be. The lessee gets a
return in proportion to his investment and the landlord gets a return based on the value of his

contribution. The question is whether this theoretical ideal can be approached in practice.
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There are three basic approaches which are sufficiently different that we will discuss

them separately:

a. Guaranteed rate of interest

In this scheme the lessee may deduct from his royalty base the operating costs, the capital
costs, plusinterest on unrecovered capital. The interest rate would be set at some market-derived
figurelike 8 or 9 percent. The capital could not be written off immediately. It would have to be
depreciated over several years. There are many alternative rates of depreciation and many
alternative ways of selecting the life over which capital may be depreciated. Were we to opt for
this aternative, we would have to give detailed consideration to the complex choice of
depreciation paths and life. An extended discussion of thisis premature at this point, however.
We would also have to decide whether to allow carry-forward of unused depreciation in years of

no production.

b. Front-end recovery of capital

We can let the lessee have thefirst cut at production, letting him keep the entire proceeds
until such time as he shall have recovered all of his deductible capital expenses. In aflush
producer thiswill occur so rapidly that the question of interest rate is not critical. His capital is
tied up for such a short period that interest on it is not alarge amount. Following this, the State
takes the lion's share of the operating profit, leaving 15 or 20 percent to the operator as an
incentive. There will be a bid variable, probably a bonus, to soak up any residual net advantage
which operators anticipate.

(An unnecessary variation on this scheme would be to let the bonus a so be deductible.
As discussed in Section 6, this merely adds to the capital which the lessee has to put in and take
out without achieving any particular purpose. Another elegant variation would be to let operators
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write off their capital outlays against the bonus. This, too, would result in inflating bonus bids
and simply constitute lost motion with little net effect. We do not, therefore, discuss these bonus

recovery options any further.)

c. Ad valorem charge based on reservesin place

This method has been alluded to earlier in Section 3, dealing with rentals. Like arental it
is based on time rather than production, but unlike the traditional concept of adelay rental it is
not determined simply ex ante or per acre, but is based on a continuing assessment of the
capacity of areservoir to produce. It is determined ex post the disclosure of reservoir contents
rather than ex ante. Therefore we continue and compl ete the discussion of it in this section.

There are pros and cons of rent sharing by whichever of the three methods, and then they
have their individual pros and cons. First we consider all three collectively. On the positive side,
they al have the following benefits:

1. There is atheoretically attainable degree of perfection where thereisno
deadweight loss. This theoretical perfection is not attainable in practice but is worthy of note
because other systems would impose deadweight |osses on the State, even if they could be
perfectly administered at zero cost, because of fundamental conceptual defects. In the rent-share
schemes every cost of devel oping any resource is deductible. On marginal resources where the
costsjust equal the gains the rent share equals zero, so there is no charge levied to have a
disincentive effect on the producer.

2. The counterpart of zero deadweight loss is zero leakage of State income into
private hands. This again presupposes perfect administration and administrability. Rent is exactly
the income properly attributable to the State's share in the joint effort, that is, the share

contributed by land which the State owns.
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3. The rent share is progressive with respect to profitability, like the profit share,
only more so. Oil produced from strictly marginal deposits where costs equal gains yields the
State no share whatsoever. But oil produced after the lessee has recovered his capital from rich
tracts goes nearly 100 percent to the State. The State gets a higher share from the more
"profitable” -- only now we should say "rentable" --deposits because the basic rate can be so
much higher. By virtue of alowing the deductibility of all costs, including interest on
investment, we can now increase the basic rate nearly to 100 percent (subject to administrative
feasibility).

Ideally, the State's share will be progressive only with respect to that profitability that
derives from the land input. Extra profits that come from more efficient management, cutting
costs and so on should accrue to the operator. Whether this can be accomplished depends on how
effectively we can audit the deduction of costs. Under alternatives (1.) and (2.) especially, this
poses serious problems which we discuss later.

4, Rent sharing is based on ex post disclosures of the outcomes of exploration rather
than ex ante guessing.

On the negative side, there are these problems:

1 Rates must be much higher than under other systems. This accentuates incentives
to evade, and it makes all valuation questions more critical.

2. By virtue of its efficacy in collecting rents, the system reduces incentives for
preleasing exploration. This forces us either to provide substitutes or to come to a decision that
the present level is economically excessive and costly. Even if we do so conclude, thiswill leave
anumber of firms with a substantial investment in preleasing information subject to some capital

loss, which they will resist.
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a. Capital recovery with fixed interest

The proposal isto let the lessee write off capital investments against royalties at so much
per year. He may write off capital together with interest on unrecovered capital at afixed rate of
interest like 8 or 9 percent. The advantages of this arrangement are the following:

1. The State starts recovering money right away. The lessee's capital continues to
work for the State and the lessee remains entangled for a considerable period of time.

2. There is an upper limit on what the lessee can get. He is guaranteed a reasonable
rate of return on hisinvestment and little more. Heis not relieved of al risks because the
guarantee depends on production.

3. In case the State's share is left too low, there is a safety valve in the fact that there
isgtill abid variable, like the bonus, to soak up any excess of expectations.

4, The guarantee of interest reduces risk, and so reduces any risk premium needed or
alleged to attract capital.

5. Full cost recovery with interest eliminates the tendency to slow down production
which the royalty imposes (Appendix J).

6. Thereisno intertemporal bias against early costsincurred long before thereis
income from the lease. Exploratory drilling is recoverable. Compound interest accrues and may
finaly be recovered. (This does pose severe auditing problems, however.)

7. There is no temptation to pad capital costsin the declining years, because they
can only be taken at so much per year.

Disadvantages are the following:

1 Padding expenses and gold plating. With a high basic royalty rate and generous

deductions allowed with interest, the temptation towards boondoggling is at a maximum. The
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landlord may expect severe problems of monitoring, surveillance and evauation. This system
makes a lessee think and act like aregulated utility. This probably gives some practical notion of
itsimpact. We have learned to survive with regulated utilities even though utilities pad their rate
bases. We might similarly learn to survive with this system, in spite of its problems.

There are special aggravated problemsin remote areas where "base maintenance,” rather
than drilling per se, isthe largest cost. "Base maintenance” comprises a wide range of the
necessities, amenities, follies and recreations of life, a bottomless sink of unauditable expenses.

2. Just as with profit sharing schemes, there is underrecovery of capital on long-shot,
wildcat acreage. The British and Canadians have tried to compensate for this by extending
somewhat beyond the individual parcel the areain which accounts may be consolidated, so that
the costs of losers may be written off against the gains of winners over some considerable area.
They call the boundary of this areathe "ring fence." They are vague about how thisfencelineis
drawn. Their system delegates more arbitrary power to civil "servants” than ours does, and may
not be tolerable here (or there).

To be sure, federal income taxation contains abiasin favor of risky ventures; leasing
upon industry demand, as Alaska has done, has asimilar bias. It is difficult to evaluate
countervailing biases and this has not been undertaken. If thisideais one that the Legislature
wishes to pursue such an investigation would be desirable.

3. The guaranteed interest rate is the same for all firms regardless of their own cost
of capital. Thisis arelative advantage to the wealthier firms whose cost of capital islower. Itis
not as great an advantage, however, as that in the bonus el ement, because the discounted present
value of the bonusis derived by discounting all future revenues, not simply those imputable to

the lessee's capital.
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The lower cost of capital to larger, wealthier firms may be inferred from datain
Appendix K. Larger firms make less use of their credit ratings than smaller firms do, even
though the credit ratings are better. Thisisto say that the larger firms could, if they wished,
borrow a good deal more at 7.5 or 8 percent but are choosing not to. This displays the presence

of internal funds such that the internal cost of capital isno greater than 7.5 percent.

b. Front-end recovery

The proposal isto let the lessee recover his capital at the front end before the State gets
anything. The lessee recovers his capital with maximum feasible speed. His stake isin and out so
rapidly that it need earn little interest.

The advantages are the following:

1. The incentive is towards haste. The lessee will not dawdle just to have interest
pile up. He avoids interest costs by minimizing the period of capital commitment rather than
writing off interest at a given rate.

2. There is reduced temptation to pad the early, preproduction outlays, because no
interest is alowed. Exploratory drilling is already largely expensible for federal tax, and further
temptation by the State might be redundant.

3. There is minimum feasible risk imposed on the |essee except as before where
thereiswildcat acreage.

4, This system favors the leaner firms. It shifts paymentsinto the future more than
any other system. The |essee owes the State nothing until he has recovered almost everything --
everything that is his.

5. Lessees' capital is kept working in the industry, going in and out in arapid

reciprocating movement. A maximum of work is performed with a minimum of capital tied up.
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Small firms, particularly, depend on high capital turnover.

6. There isno need to determine depreciable lives and depreciation paths.

7. There is no inflationary |eakage because so little time passes between investment
and recovery.

The negative points are the following:

1 The premium on early inception may be excessive and in some cases cause
wasteful haste. Presumably this could be controlled.

2. There is no explicit provision for the lessee's receiving interest on his capital. He
would, however, adjust for this by reducing his bid (for the bid variable, whatever that might be).
The best arrangement probably is for the State not to try to capture 100 percent of the cash flow
after capital isrecovered but to set the rate at 80 percent or so, leaving the bid variable to soak up
the remainder.

3. The nominal royalty rate will be extremely high. Thiswill lend itself to
exaggeration and misinterpretation by critics who might succeed in having the system changed
after the lessees had already recovered their capital, resulting in severe losses to the State. There
IS no protection against this other than widespread understanding.

4, The problem remains of a bias against wildcat acreage and other long-shot
acreage. If the system is attractive enough on other grounds, some means could probably be
devised to compensate for this. It would have to be something other than simply letting large
firms pool their entire accounts within the State, because this contains a built-in biasin favor of
the larger firms just as the corporate income tax does.

5. The temptation to expense dubious capital outlays against any flush producer is

overwhelming, posing a severe auditing problem. To be sure, the auditor must be shown that the
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capital isto be productive on the same parcel, with its diminishing returns from alimited
resource. So the possibilities of fraud are finite. In addition, this encourages intensive infilling
and development as opposed to over-decentralization, probably a needed antidote to other biases.

But this remains a drawback.

c. Thead valorem charge (AVC)

We touched on this method earlier in Section 3, the discussion of rentals, because it has
some of the character of arental, being an annual charge independent of production. We
continue the discussion here because it also is adevice for sharing rent. The ad valorem charge
or AV C resembles a property tax. It consists of abase which is the current appraised value of the
resource; and a percentage rate. The charge is the product of the base times the rate. Therateis
high and common to all. The base varies from zero up to very high values for superior deposits.

The advantages of this leasing element are the following:

1. It cures the major fault of a high bonus by shifting payments into the future.

2. It cures the major fault of delay rentals by depending on ex post disclosures of
what the ground contains rather than ex ante estimates made in the dark.

3. It cures the faults of a high royalty by not varying with production and by
allowing for cost differences automatically in the evaluation procedure. That is, high-cost
production carries alow AV C base. (In the extreme amargina deposit has no value at all and
hence there is no ad valorem charge.) As a counterpart, AV C minimizes the leakage of rents
from low-cost resources out of the State treasury. They carry ahigh AV C base; and the common
rateis high.

4, It cures the fault of profit sharing by allowing interest on the lessee's capital, again

automatically in the valuation process. The "automaticity” depends on the appraiser's having
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proper legislation to work with and upon the legislation's having competent appraisers to
implement it, so it is only automatic on the assumption of careful preparation and continued
vigilance. The present point is that an appraisa of the resourcein situ is always made net of the
full costs of developing it and one of these costsis interest on the capital required for the
purpose.

5. This lease element cures the fault of other rent-sharing techniques by having no
place for padding costs or gold plating. A lessee cannot reduce the assessed value of his property
by overdeveloping it. The major risk indeed is the reverse. He might inadvertently get it
increased that way, although this would constitute an error in administration rather than the
intent of the system.

Theintent is that the appraiser would cal cul ate that schedule of production which
maximizes discounted cash flow (DCF). He would value the deposit based on the assumption
that that schedule was followed and that only those costs were incurred which were necessary to
follow that schedule. Incurring additional costs would not lower the valuation, nor increase it
either.

There should be no difficulty about recognizing this concept and procedure because it is
what any buyer in the market place goes through when determining what to pay for bare land;
and it iswhat any appraiser goes through when estimating what a market price would be, based
on highest and best use.

6. AV C curesthe fault of noncompetitive leasing, which isto overstimulate
investment in exploration (which occurs whenever landlords fail to collect rent). A concernis
that it might overcure the problem, leaving us with inadequate exploration. Thisis considered

further on the negative side, and also in Section 11 on how to motivate exploration.
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Overinvestment in exploration isjust as much padding and gold plating as any other kind
of overinvestment. It isinsidious and seductive because it isinvisible and hard to evaluate, and
because thereisin the "cultural subconscious” a proexploratory bias. There is also afedera tax
bias for exploration to which the State need not add.

Nevertheless, one could go too far, and we must be careful to preserve enough motive to
explore. There are several possible ways of doing this. One would beto let the |essee recover his
postleasing costs of exploratory drilling before the ad valorem charge is imposed. Other options
are discussed in Section 11.

7. Like options a. and b., this method of rent collection is progressive with respect to
rentability -- the State gets a high share per barrel from rich deposits and little or nothing from
marginal deposits. This option scores better on this count than the first two because of the
absence of padding and gold plating (which would dissipate rent from richer deposits).

8. Because of advantage #7, this method permits the State to schedule the timing of
lease sales in an optimal way, and to get more money from bid-variable-bonuses. Compare it
with ahigh royalty rate. A high royalty rate meansthat at the time a deposit has risen to marginal
status (owing to increased prices or any other cause) it is still worth less than nothing to a lessee
after paying the royalty: yet it has alarge positive value to the State, or would have if the State
could induce alessee to produce it. This gives the State an interest in selling leases a atime
when lessees have little interest in buying them.

Thisin turn puts the State at a bargaining disadvantage at the time alease is sold. When,
on the other hand, the State's share is based merely on the net value of the resource, the State has
an accurate criterion to follow in timing leases. Maximizing the DCF of the Stateis now socialy

optimal. This point is discussed in more detail in Section D below.
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9. Wherethe AVC element islarge, and appraisals are kept current (as they must
be), the State assumes amost all the "passive” risks. Those are the risks imposed by price
changes, cost changes, and changes of market interest rates. When prices rise, valuations rise and
vice versa. Thisis appropriate since price basically affects the value of land which is the State's
contribution. This also removes a good deal of risk from the lessee. It accomplishes for the lessee
just what a perfect hedging market would accomplish.

Asto interest rates, when market interest rates rise the capitalization or "cap rate" used in
valuation should rise, too. Thislowers the valuation and reduces the tax. Mathematically, it
reduces the valuation exactly by that amount required to let the lessee continue to earn a market
rate of interest at the new market rate. The mathematicsis shown in Appendix H.

Thisis quite an important feature whose importance might not be as immediately obvious
as the price hedging feature. It makes the investment less risky than investment in a government
bond with afixed coupon. When market interest rates rise, the value of fixed coupon bonds falls
below par. Under the AV C system arise in market interest rates does not reduce the valuation of
mineral deposits by nearly the same amount -- the State's claim falls, protecting the holder from
the same degree of price risk that he would experience with a government bond.

Both these features would be attractive to risk-averse investors. This probably would
increase the number of bidders for State lands.

10.  Thevauations of reserves required to operate this system would constitute an
inventory of proven reserves, an inventory much more accurate than what is available today and
much more objective. Thisinventory information would be useful in planning community
facilities, transportation, and allied infrastructure. The sum total of information known might be

little greater than now, but it would all be of public record and centralized in one location and
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accessibleto all State planning agencies as well asto private individuals, -local governments,
native corporations, and firms interested in exploration on comparable or adjacent lands. The
benefits of better planning extend outside the State into consuming states and federal regulatory
agencies which are concerned about supply adequacy when pipelines are authorized. This
national interest in improved inventory would justify Alaska's requesting financial support for its
program.

11.  AVCisfreefrom the fault of aroyalty, that thereisno early commitment. There
isan immediate and growing commitment from the lessee to the lessor. Thisis accomplished
without imposing such a heavy front-end load as the bonus does, but without deferring state
revenues as much as front-end capital recovery would do. In this respect it is comparable to the
Alaskatax on mineral reserves.

Thistime pattern may approach optimality in terms of the credit needs of all the parties
involved, beginning from the assumption that it is desirable to encourage smaller firms as well as
to prevent speculation and to protect State revenues. When we look at borrowing rates and credit,
ratings we note that small firms can borrow for short periods of time at asmall disadvantage
compared with large firms. The greater disadvantage of small firmsin capital marketsislong-
term borrowing. The present proposal calls for some short-term advance of capital by the lessee,
but not very much in comparison with a high bonus payment.

A pure bonus bid would be derived by discounting future expectations over the next 30 or
40 years, including future gas production which may be way down the line. This means that the
same 30 or 40 years will in general be required to recoup the investment. The unrecovered
investment must be financed over that whole period. Access to long-term money is what gives

larger multinational conglomerated firms their special edge in financia matters. The present
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proposal cuts deeply into the prospects of future gain from leases and thereby minimizes the
need for long-term financing to purchase leasesinitialy.

12. A minor and uncertain potential advantage is that under price regulation by FEA
and FPC, with their "cost plus" philosophy, an AV C might be construed as a current operating
cost and rolled into the price, in contrast to historical bonuses which might be ignored.

13. AVC movesinto one of the largest loopholesin federal tax law, the exemption of
unrealized capital gains. After discovery, and before production, thereisalargeincreasein the
wealth of the lessee. The increase is bankable and bondable and therefore realizable in cash, but
not taxable. AV C, like the Alaska reserves tax, taps this unpreempted source of revenue.

By taking early cash from lessees this might seem to hurt the leaner firms, but not so:
they are not asked for cash until they have a bankable asset to raise cash on. At this point they
are on the way from lean to fat.

On the negative side are the following drawbacks:

1 AV C isnot in common use. We would start near the bottom of alearning curve
when introducing a new system. In addition, there must be alingering suspicion that there could
be some reason why it is not in common use.

Tempering this, however, the components of the system arein common use and are
acceptable business practices. In 1973 five of eight maors operating in Alberta voluntarily chose
an AVC in preference to increased royalties. (Alberta did not follow through.) The concept of a
variable payment based on an index determined by fallible human beings is not uncommon. The
variable rate mortgage has been successfully introduced. Another acceptable practice is setting
farm rents in midwestern counties by "county average yields." This allows for the effect of

weather fluctuations. Property taxation everywhere, of course, depends on assessed variations.
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Almost every investment everywhere in real estate is made subject to this hazard. While
valuations vary in quality and complaining is constant, the system has lasted for 2,000 or 3,000
years and undoubtedly will continue. Mr. Paschall has explained how the system worksin
Cdlifornia and has emphasized that successful appraisal does not presuppose a 100 percent
accurate estimate of ultimate reserves. Professor Adelman says "The development of known oil
pools can be calculated with tolerable accuracy even on the basis of incomplete data" (Adelman,
1969:26), and in his research has demonstrated how one can draw inferences from limited data.

Oil companies buy and sell their reserves, and also each other, based on appraisal. A
frequent practice is to hire two recognized appraisers and agree in advance to accept the average
of-their two appraisals. In arecent case this resulted in a price increment of $6 million.* Loans
and credit ratings are based on appraisals of property value and many outstanding contracts
involve payments which are indexed or tied to the consumer price index or other price index.

The question is whether firms would have confidence that an objective assessment would
be made by a State employee, and not whether such an objective assessment is possible or
acceptable. It is up to the State, therefore, to set up procedures assuring objectivity. Judicial
review isone of these and it might be desirable to create a court specializing in thiskind of case,
to be sure the judge understood the issues. Thisisthe practice in Australian property taxation and
is reported to work better than the use of general courts

2. AVC isatax on successful exploration to the extent that exploration identifies the
reserve whose value is the tax base. Large private landholders in the lower 48 have sometimes
deferred exploration in order to avoid property taxation, at least by their own account. This fault

isnot peculiar to AV C: any system of tapping revenues from proven reservesis also atax on

% The purchase of McAlester Fuel Co. by Alaska Interstate Co. for $45.8 million instead of $39.4 million originally
announced (Wall Street Journal, January 6, 1977).
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exploration. The problem isworse with AV C, however, by virtue of its greater efficiency in
identifying and capturing the rent of proven reserves. Other systems, by their very inefficiency
and inaccuracy, alow a considerable |eakage of mineral rent out of the State treasury, whichin
turn serves as an incentive for more exploration.

Preleasing exploration is not the problem, so long asthereis alease sale with abid
variable. The lease sale would provide the same opportunity as it does now for firmsto limit the
size of their bidsin light of the need to earn arate of return high enough to recoup investment in
preleasing exploration. The problem centers about post |easing exploratory drilling.

To keep this problem in perspective, this problem concerns one-tenth of all costs. The
Joint Association Survey reported the following breakdown of expenditures from its respondents
in 1974. These respondents were estimated to comprise about 76 percent of the revenues of the
industry in the United States (Joint Association Survey, 1976).

Billionsof $ %

Exploratory wells 16 11
Acquiring undevel oped acreage 5.7 38
Geologica and geophysical 0.6 4
Development wells 2.7 18
L ease equipment 0.8 5
Production expenditures and overhead 35 23
TOTAL 14.9 99*

Ad valorem taxes, that is property taxes resembling in their impact our AVC, were

included among production expenses and overhead and were equal to $0.4 billion or almost two-

* Differences due to rounding.
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thirds as much as was spent on preleasing exploration. Spending on exploratory wellsisa
substantial but not an overwhelming part of the total, being substantially less than the costs of
development and production: While there is a problem to be solved yet, it is not as great a
problem asit would be if exploratory drilling were alarger share of total costs.

A partia solution to the problem of motivating exploration adequately is ssimply to adopt
alower percentage rate for the charge.

Another mitigating factor is that deposits which are expensive to produce, and which
therefore carry alow ad valorem base for the AV C, are on the whole the same ones that are
expensive to find by virtue of being small, deep, remote and so on. AV C therefore does not »
take alarge bite out of the value of deposits that are expensive to discover but mainly out of
those that are cheap to discover. In this respect it is less discouraging to exploration than would
be aroyalty which raised the same total revenue.

This problem is further explored in Section 11. In general there is a choice to be made
between leaving some rent as bait for explorers or paying for exploration by direct contract
before |leases are signed.

3. Aswith other rent-collecting devices, the AV C rate is going to be high; so all
judgments and decisions are more critical. In order to work properly the system must be more
fine-tuned than aroyalty for example. It is something like licensing surgeons to operate instead
of giving aspirin. More careful training and control are called for, and personnel capable of more
discriminating judgments. | would not overstate this point, because the judgments called for are
primarily of one kind -- valuation -- and are subject to review according to preannounced

objective criteria. Nor are they regulatory kinds of judgments which involve ordering lesseesto
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do or not to do specific acts. They are nonethel ess judgments and the consequences of error may
be severe, and this must be reckoned as a fault of this|ease element.

Another disadvantage of high ratesis the ease with which they may be misinterpreted. A
high rate on a small base raises no more money than alow rate on alarge base, but more easily
evokesimages of confiscation. This problem may be ameliorated by using a capitalization rate
rather lower than the 18 percent currently in use in the Alaskareserves tax. Eight percent, a
market rate of interest, seems more reasonable today. Inflated capitalization rates are the same as
underassessment of the base. Asindicated, the State is assuming a large share of the risk under
this system so that alow, riskless capitalization rate is appropriate.

4, Thefirst few annual payments are preproduction. As compared with some other
systems, therefore, this one has alarger front-end load. Thisissue is discussed under advantage

#13.

8. Requlating field oper ations

Inissuing alease, the State reserves the right to regulate field operations in the interest of

preventing waste. This primarily involves control over rate of flow, unitization and spacing.

a. Rate of flow

Where many independently owned tracts overlie acommon communicating pool,
everyone recognizes that some regulation of flow is needed. Thisis true even where production
is not rate-sensitive, in order to obviate the excess costs of hyperaccel erated withdrawals. Even
where physical waste is caused by rapid recovery, it may be the lesser economic waste: capital
sunk in excess capacity may be the greater one. The most frequently heard rationale, however, is
to prevent physical waste, because of the traditional overemphasis on physical waste. Whichever
we emphasize, all hands can agree that some control is needed over rate of flow. This may be
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accomplished through total unitization, or through prorating alowable flowsto individua wells
and parcels based on an overall reservoir plan.

It would be most desirable to stipulate that the objective of such a plan, by whatever
means administered, be to maximize discounted cash flow (DCF) rather than ultimate recovery.
The latter isno criterion at all for reservoirs which are not "rate sensitive,” and it is the wrong
criterion for those that are.

In Appendix | we present discounted cash flow values derived from different production
schedules for the reservoir at Prudhoe Bay as presented in the Van Poollen report. It is clear that
the fastest option which they presented is the one that maximizes the gross DCF without
deducting costs. Information on costs is not given in the report. In Appendix 1, however, we
show what to do with such cost information when it is available. Shifting from the 1.2 MBD
schedule to the 1.8 MBD schedul e increases gross DCF by $5.6 billion when a 10 percent
discount rate is used. All we need to do now is match this gain against the cost of additional
wells required to achieve it. The number of wells and the cost per well are figures that
knowledgeable people could supply readily. It is quite likely that they would be less than the
gain in DCF, and therefore be justified (in the absence of mgor considerations not listed here).
Even as we complete this Report, the operators are announcing their intent to increase capacity in
daily flow towards the upper figure.

Appendix | indicates that optimal flow is not very sensitive to the rate of interest. The
gainin gross DCF from speeding up flow is calculated over awide range of interest ratesand is
not much affected. To the extent it is affected, the effect is the opposite from what one normally
expectsin other kinds of investments: at a higher rate of interest more investment in drilling

wellsisjustified rather than less. Most long-term investments, of course, look worse at higher
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rates of interest. Investment in recovering minerals looks better, because we shift cash flow
towards the present.

It might be thought that anticipated rising prices of petroleum products would reduce the
optimal rate of flow. So they do but not by very much. The effect of well-head pricesrising at 5
percent per year is the same as the effect of lowering the discount rate from 15 percent to 10
percent and Appendix | shows that this effect is not very great.

We must distinguish sharply, however, between anticipated rising prices and absolute
high prices at afixed level. While anticipated future increases tend slightly to reduce optimal
flow, high prices today and continuing into the future (but not rising) increase the payoff from
investment in additional wells and argue strongly in favor of speedier production. The existence
of today's elevated price level, therefore, calls most urgently for review of traditional flow
regulation based on MER or maximizing ultimate recovery. In the DCF analysis aslight loss of
ultimate recovery isaminimal consideration. Even a substantial loss of ultimate recovery may be
small relative to the interest costs of holding unproduced reserves longer than necessary.
Tradition has elevated the minimal factor to a maximal and almost the sole criterion of rate
determination.

Interest on assets which one ownsis an "invisible" cost and all too easily relegated to the
limbo of irrelevant, abstruse, philosophical speculation by those who don't actually have to pay
it. Proper economy of valuable natural resources would be achieved if we regarded the managers
as being saddled with a mortgage equal to the value of the resource, on which interest is due
regularly, thus converting the invisible cost into a tangible, painful cash outflow.

A lessee, left to hisown devices, will in his own interest act so as to maximize DCF. If

the State prohibits this in advance of lease sale, it makes the lease that much less attractive. The
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cost of thiskind of regulation is thus borne by the State in lower bids. If the State imposes an
uneconomical concept of regulating flow it haslittle gain to show for its cost. By the same
reasoning, future leases can be sold at considerably advanced valuesif they are free from flow
regulation based on the concept of MER.

Should the State decide to abandon MER, this also opens the possibility of renegotiating
old leases. The State can calculate the present value to the lessee of being allowed to produce

faster and offer to sell him that right for that price.

b. Unitization

Unitization may be partial or complete and it may be under the control of the operators
exclusively or it may involve extensive State participation and surveillance.

There are advantages in keeping unitization partial. It is always tempting to view the
potential gains from total rationalization of alarge works project, consisting of many parts, but
thereis also the danger of losing individual initiative, enterprise and familiarity with the local
scene; and there is the danger of doing too much at once. Not all producers are ready to move
simultaneously, as we see today at Prudhoe Bay.

A two-tier approach is recommended, analogous to that used in irrigation areas for
administration of aquifers overlain by many competing landowners, each with his own water
pump. Landownersjoin in forming awater conservation district which is given the task of
aquifer management, and certain powers over withdrawals by individuals. Water conservation
districts generally have inadequate powers, but an anal ogous petroleum conservation district in
Alaska, beginning de novo, need not suffer such limitations. The State might initiate such a

district for each communicating pool and make membership compulsory among its lessees.
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The argument for this two-tier approach is weaker with petroleum management than it is
with aguifer management inasmuch as we cannot visualize awater agency taking over the
minutiae of operating every farm, where the water input is relatively much less important than
petroleum to an oil firm. Even so, the Joint Association Survey data cited earlier indicate that
development and production costs in field management outweigh exploratory well drilling costs
by a substantial amount, and it might be letting the tail wag the dog to let unitization become
total. Partia unitization could involve trade-offs and adjustments among separate | essees. Where
wells need to be divided unevenly among tracts, cash payments could be made to compensate the
losers from the gains of the winners. The same can be done when one producer is ready to go and
another wants to wait. Whether thisis afeasible and superior arrangement in the circumstances
would call for extended study, so in this Report we advance the suggestion without endorsing it.

It isdesirable as ageneral principle to minimize the intervention of State officialsin
decisions which might be |eft to operators in the field who have a proprietary economic interest
in the outcome. The arguments for this are numerous and traditional and need not be repeated
here. A great advantage of abandoning the MER criterion and substituting the DCF criterion is
that it eliminates the conflict of goals between the State and the lessees concerning flow
regulation, thus making it possible to delegate fuller authority to the lessee operators themselves
and minimize State intervention. The presumption today is that the State needs to prevent the
operators doing something which is advantageous to them but somehow disadvantageous to the
State. Things go better when we can presume that the operators are serving the public interest by
attending to their private interests.

The State cannot impose unitization unilaterally where oil- bearing structures straddle the

border with federal |ands, to say nothing of subjecting federal structures to regulation by State
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officials. On the other hand, if communicating pools were subject to regulation by an
organization of the operators, using atwo-tier system like that suggested, it should make it easier
to achieve successful unified management in the field. The delegation of operating control and
planning to local organizations should obviate the question of which central agency isin charge.

Much of the above presupposes that the State accept DCF in preference to MER asthe
criterion for regulating flow. Let us therefore recap how we justify spending more money to
speed up flow even when that will result in physical waste. Can we accept real physical waste
merely for the purpose of saving something as vulgar as money, in aform as profane as interest,
and as imaginary as interest foregone on investments which we might have made?

Say it costs $100 to discover $50 worth of oil in the ground. The world istelling us
something by the way it prices petroleum, as well as the resources required to developit. It is
telling us that the resources which we sacrifice to gain the petroleum are worth more than the
petroleum. Thisis clear enough when the resource cost is materialistic in the form of steel and
when it is personal in the form of labor. It is harder for some people to accept when the cost is
entirely financia in the form of interest payments on a mortgage; but interest too isareal social
cost.

Interest is the cost of getting your hands on wealth today which you do not own, in order
to build something today which will yield you a much greater return in the future. Thus, if you
put $100,000 into a building to be rented, you will get your $100,000 back in less than ten years,
normally, in voluntary payments made by renters. After that everything is a surplus above the
cost of production. Over alife of 50 years the unit will probably yield five or six timesitsinitial
cost in net cash flow to the owner. Thus, having wealth at your disposal today instead of years

down thelineisvery productive, which iswhy interest is paid. The rate of interest is the rate of
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exchange between wealth this year and wealth next year. It is determined in the same kinds of
markets that determine conversion factors between apples and oranges.

Economists and businessmen are saying we are in greater danger of running out of capital
to develop resources, than we are out of resources in the ground themselves. There is nothing
vulgar or profane, therefore, about economizing on capital in aresource-short world. Nor isthere
anything sacred about economizing on physical resources when the cost is wasting capital.

Let us consider the feeling sometimes expressed that there would be something prodigal
about producing rapidly from proven reserves at Prudhoe Bay. A purpose of faster production at
Prudhoe Bay would beto fill the pipeline and thus delay the need for new lease sales. The
pressure will be on, obvioudly, to increase production from some source until the pipelineisfull.
By producing slower at Prudhoe, we would not reduce the withdrawal of petroleum from Alaska;
we would rather cause some to be withdrawn from other areas instead. Speeding the flow from
Prudhoe means getting the same flow from fewer acres and from alesser investment in
exploration, drilling and equipping wells, and equipping leases.

Thisisnot to argue against advance planning to keep the pipeline full. It is, rather, a
matter of planning to do so at the least cost. Doing anything at the least cost involves a small risk
of not accomplishing the goal, but that is acceptable. Keeping the pipeline full is not an absolute.
It isadesirablething, if at areasonable cost. What isrequired is a careful cost-benefit analysis of
the whole picture. It would be a mistake to let leasing policy be dominated by any absolute
commitment to keep the pipeline full regardless of cost. When we look at the chaos at the
marketing end of the pipeline it would be [udicrous to demand absolute certainty at the

production end at the expense of the people of Alaska.
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c. Wdll spacing

Thisislargely the sameissue asrate of flow. Higher flow rates require more wells, more
closely spaced. It is not very fitting that the State of Alaska should impose wide spacing
reguirements on its lessees. This may be athrowback to another situation in another state where
surface subdivision caused excessive well density; which had to be countered by public
regulation. In Alaskathe State is the landlord collecting royalties. The interest of such alandlord
isto maximize the capital invested by the lessee. The royalty reduces the operator's incentive to
apply capital, and this needs to be countervailed.

Closer spacing in addition to increasing rates of flow may also have some effect in
increasing ultimate recovery. In fractured reservoirs with noncommunicating pools, thisis
obviously true. In other reservoirsit may be true. Little is published on this. It may be desirable
for the State to commission a study on this subject: what is the optimal well spacing, well
diameter, and rate of flow to be adopted, assuming that the goal is to maximize discounted cash
flow net of costs? Most past analysisis not on target because it is premised on the goal's of
minimizing physical waste, and prorating excess capacity to market demand. Alaska, 1977, isno
time and place to be invoking "standards" and going by the book when the standards and the
books were developed for other conditions in other places and times.

It sometimes happens that regulators, operating under what appear on the surface to be
counterproductive criteria, modify them in practice and make regulation work out better. We
have not reviewed actual procedures, and limit these comments to the criteriawhich appear to be
followed as guidelines, whether by legislative mandate or professional tradition. No criticism is

intended or implied of any individua or group.
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9. Acreage reservation (checkerboarding)

The Alberta system of crown reservations has attracted considerable attention. Professor
Andrew R. Thompson of the University of British Columbia Faculty of Law has been an
exponent, although his enthusiasm is reported to be waning. Alberta, too, is modifying and
backing away from the system. The concept as explained by Professor Thompson isfor, "...free
entry on unproven lands under an exploratory reservation or permit which carries the right to
lease, but requires that at least half the acreage, or some other fraction, be relinquished to the
State on a checkerboard or corridor pattern after the lapse of a sufficient period of time for
completing exploratory work and evaluation. Thus, it is the oil company that...must decide when
and what to lease..." (Thompson 1969:86-87). An attractive feature of this systemis, as
Thompson points out, that it relieves State officers of a"tremendous burden of decision.”

On the negative side, this may also relieve the State of alarge quantity of oil since the
State (or the Alberta crown) gets the leftovers after the lessee has picked the eyes out of the land.

It does seem advantageous for the Commissioner of Natural Resources, in his discretion,
to lease out some areas for exploratory drilling while holding back adjacent and interstitial tracts
for later drainage sales to benefit from the spillover of exploration on the leased tracts. Thisis
discussed further in Section D on the timing of |ease sales.

It does not seem advantageous to let the lessee have the choice of lands to select. Thisis
another 'blunt instrument” whose results may be capricious and arbitrary. Since finer instruments
are available, we do not pursue this further at this time. Authorities who have studied this subject
in some depth are Professor Michael Crommelin, Faculty of Law, University of Melbourne,
Australia; Professor Andrew R. Thompson; Dr. Campbell Watkins, Petroleum Consultant in

Calgary; and Professor Anthony Scott, Faculty of Economics, University of British Columbia.
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For afuller description of the Alberta system we are submitting aong with this Report a copy of
Crommelin, Scott, and Peter Pearse, "Management of Oil and Gas Resourcesin Alberta: An

Economic Evaluation of Public Policy."

10. Sale of undivided interests

It has been proposed that communicating pools or even larger units should be sold as
such, rather than as volumes of the earth's crust underneath tracts of land measured on the flat.
There are certain advantages:

a The "transactions costs" of negotiating among the several surface owners would
be obviated. Unitization isinherent and automatic.

b. Small firms could take a small interest. The scheme allows for ownership to be
divided into many units, let's say 100. Each bidder would indicate a price and a so the number of
units he wished to acquire at that price. These would then be ranked in order of price until they
added up to 100 percent. The winning bidders would then automatically become an operating
consortium.

C. Thereisadramatic reduction in risk, since offsetting risks are pooled. Thereis
much less need for preleasing survey, therefore. The structure itself can be confirmed before
thereis great concern about just where upon it to take a position.

On the negative side, here are some considerations:

a Entire structures or geologic features would have to be marketed at one stroke.
The possibility of the State's withholding acreage for later drainage sale a high priceis
precluded.

b. The degree of centralized administration may be unnecessary, and the loss of

autonomous action by the smaller individual firms undesirable. The controlling operator
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presumably would be the largest owner of shares and production would be presumably regul ated
more for his benefit than that of others. Smaller firms would tend to lose some freedom of action.
There are alternative unitization methods available which do not impinge on freedom of action to
the same degree (see Section 8 above).

C. Professor Rooney's analysis of the Long Beach case sheds some .light on
problems inherent in undivided interests. The dominant interest there evidently gains
considerably by integrating the Long Beach production into its vertically integrated operation. If
the smaller interests represented other firms their interests would tend to be neglected.

On the whole this represents an interesting possibility for solving one of the many
problems of petroleum leasing, but it is neither broad enough nor promising enough to warrant

further discussion in this Report of limited scope.

11. Handling infor mation: gener ation, control and disclosur e

Preleasing investment in geological and geophysical investigation accounted for 4
percent of the expenditures recorded by the firms in the Joint Association Survey (JAS Survey,
1976). For afairer picture of the importance of these expenses we should multiply by three or so,
to account for the time difference. These expenditures take place many years before the others do
and before their results show up on the positive side of the income statement. Remember that
money doubles every seven years at 10 percent. Then we should multiply by another factor
because preleasing work is bigger in Alaskathan the lower 48.

The industry pays these costs on the first round but the State inevitably bears them in the
form of lower bids. Alternative methods of financing preleasing exploration have therefore been
suggested. We will consider the existing system and a couple of aternatives.

a. The present system: open access to State unleased lands; timing of leasing dependent on
industry initiative through the nomination system
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Some advantages are the following:

1 It is hard for the State to play the sleeping landlord. Enterprising private
businessmen are free to call the attention of State officials to economic opportunities.

2. Judgmental decisions are in the hands of highly motivated private firms. Several
of them are in competition so that many concepts are applied to the same land by people who are
rewarded by being creative.

3. The State does not have to bear the cost of conducting its own survey.

4, The system is time-honored and familiar and acceptable to the industry.

On the minus side:

1. Preleasing investment is another front-end filter like ahigh bonus. It is atighter
screen aswell for the leaner firms, at least per dollar involved, because of the long waiting
period between investment and recovery and the uncertainty of recovery. A firm possessing no
real estate but only intangible wealth in the form of information is not very creditworthy,
especialy for long-term loans, so that this activity is nearly unfinanceable and requires equity
capital. The advantage then isto firms with accumulated wealth.

2. Preleasing exploration adds no value to any real asset owned by the firm and
therefore has to find its reward in the firms' acquiring State lands at alow vaue. An extreme
case, of course, isthe 1965 sale of 90 percent of the ail in the Prudhoe Bay field for $6 million.
Application by the State of alow "discovery royalty" rate to early finds aggravates this situation.
The State gets alot of wildcat acreage surveyed in this manner, but there is no guarantee that the
cost to the State is less than the benefit. It ismore likely to be the other way around. And the
State does not get the information. (Nomination does not convey much information, because

overnomination is the standard operating procedure.)
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3. A counterpart to point #2 is that the firm with alarge investment in preleasing
exploration may neglect intensive infilling and devel opment of acquired leases, and instead buy
more, leases. Thisisimplied by the common allegation that many firms do not look at
investments that yield less than 20 percent, even though they can borrow at 7.5 or 8 percent. The
excess of 20 percent over 8 percent presumably reflects, among other things, some allowance to
cover the overhead of preleasing exploration. But if afirm spurns investment opportunities on
leases which yield less than 20 percent, it will not apply adequate capital to develop them. This
would lead to a pattern of decentralization of development in the State.

4, Duplication and prematurity. Since access is open, the competitive edge in
exploration comes only in part from doing the job better. In large part it comes from doing it
sooner. The result is "soonerism,” somewhat akin to behavior in the Oklahomaland rush when
the race went to the swift. In addition, there is a certain amount of costly duplication, some of
which may be justified and some of which has been prevented by cooperative line-shooting, but
not all of which has been or could be eliminated.

Even where the lines are shot jointly, costly interpretations are duplicated many times
without there being any occasion to ask if the first exploratory well might not be a cheaper
aternative. By the time many firms are interested in duplicating the same interpretation it is most
likely that the existence of a structure iswell known and the purpose of incurring this expense is
primarily acquisitive and redistributive rather than productive: that is, it is amatter of jockeying
for competitive advantage over other firms wishing to acquire the same resource rather than a
matter of increasing the resource.

5. Each firm'sinformation is held tightly secret. Secrecy is amost aways

counterproductive and expensive to maintain. Secrecy prevents any positive spillover value from
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information in advance of disclosure. State planning agencies cannot use it and environmentalists
cannot use it. Peg Tileston, spokesperson for Alaska Center for the Environment, advises me that
industry secrecy about future plans for activities with large environmental impacts ranks at the
top of environmentalists' concerns and that full disclosure would go far towards abating many of
these concerns. Tina Stonorov, Executive Secretary, Alaska Conservation Society, writes
"Thorough public discussion of lease proposals...should precede every such decision...If an area
IS so poorly known that...guidelines can't be written, lease sales are obviously premature”
(Stonorov, 1976). These concerns are much aggravated by the fact that overnomination is routine
on the part of many firms seeking to hide their real intentions.

6. The system is vertically integrated. The firms that explore and nominate a tract
early have every advantage in bidding for it at the time, more or less of their choosing, when they
nominate it and push for it to be auctioned. There are, to be sure, some firms which specidizein
preleasing exploration and acquisition and then try to sell their acquisitions to production and
marketing firms. Such sales are, however, subject to taxation at that time, which the vertically
integrated firm is spared.

7. Larger deposits are generally easier to find than smaller ones. This system draws
most exploratory effort into the search for big ones where it isleast needed and away from the
smaller ones. An elephant in the bush looks much better than several birds in the hand. This
reinforces the propensity towards decentralization.

8. Preleasing exploration does not necessarily or even generaly increase the va ue of
State lands. It may reduce the value if the absence of petroleum is confirmed. Thisinformation is
of value to potentia buyers but not to the State and the State need not feel obligated to pay for it.

9. State officials, to recoup losses, may turn around and knowingly sell bad acreage
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for high prices asin 1969. It should, | believe, be considered beneath the dignity of a sovereign
state, equipped with the powers and immunities of sovereignty, to withhold information that
would prevent a businessman from damaging himself by bidding high for defective real estate.
The sovereign should be above this game, not part of it.

10. Independent exploratory firms which acquire leases for sale to majors may be
exploited by the latter's superior bargaining power.

Because of these severa criticisms, alternatives have been suggested which we now

consider:

b. Exploration by contract

The State may employ firms specializing in exploration to perform geological and
geophysical investigations on the understanding that the results would be made public. Contracts
might be drawn in a variety of ways with or without substantial bonus incentives, based on
results of investigations. Professor Rooney suggests one method (Appendix G). The State would
also do its best to secure greater cooperation from the U.S. Geological Survey, NOAA, and the
Department of Interior in order to use information derived from federal lands to learn more about
adjacent State lands. Cooperation with native corporations would also be desirable. The
advantages would be the following:

1 Preleasing investigations would be unitized, obviating the cost of duplication. The
State would recoup its investment in the form of higher bids and it should recoup more than its
investment because the bidding firms need not cover the overhead of their duplicative preleasing
investments. Entry would be open to many more bidders, resulting in keener competition as well.

Once information has been gathered it costs little to disseminateit. It isa"public good"

(agood which, once created, may be provided to any number of people at little extra cost). It
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probably costs less to publish data than to keep it secret. Some anal ogous cases where
government publicizes valuable information are: weather reporting, earthquake fault-mapping
and prediction; navigation aids; road maps; public land survey; the Torrens system of land title
registration used in Canada and Australia; farm market reports; farm extension services; public
health information; and public education.

2. The State may control timing of lease sales better, reducing industry initiatives
with demands for premature nomination. In order to time |lease sales in an economic way, State
officials need have some basis for predicting expected sale proceeds and this procedure supplies
them some of that information. The State at the time of sale can set its own reservation price as
well.

3. Contracting explorers would come from the same geo-data industry that presently
existsin firms now doing contract work for the industry.

4, The State's exploratory function would not be preclusive. Any firm that can do the
job better still has the option of doing so. Thus, while it may be true that the Postal Serviceis
unenterprising, this criticism should be directed against the Post Office and not against the
present proposal, which does not contain any prohibition on competition.

5. Thereisno built-in propensity towards underpricing or overpricing leases, as with
the present system. All parties on the buying and selling sides have available all the information
that thereis.

6. A substantial barrier to entry would be eliminated. Many more firms could bid on
any given lease. The State itself would aso become an effective "bidder” in the sense that it
could set an effective reservation price. Leaner firms have a greater need for foreknowledge and

alesser ability to financeit.
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7. The State would assume the riskiest element in the petroleum business, arisk it is
able to bear because of its diversification, and arisk which it should bear because therisk is
inherent in the land which the State owns.

8. Contracting exploratory firmswill be motivated by a desire to enhance their
reputations and get future contracts. In addition, various bonus and incentive systems may be
adopted which reward them with percentages of what they find.

0. The problem of secrecy is dispelled. Planners and environmentalists can know as
much as anyone about what is planned and what is going on.

On the minus side, here are some weak points:

1 Firmsin the geo-data industry are not used to allowing disclosure.

2. Incentives are less acute than when the firm is gambling its own money. In the
extreme, we might visualize a group of long-haired geology professors out practicing art for art's
sake, mindless of any payoff.

We might alleviate this problem by spelling out objectives clearly, keeping contracts
short, and shifting away from poor performers. We could give performance bonuses based on
findings, even though we know thisis afunction of what thereisto find as well as the skill of the
finder. At least we would not be giving it al away in order to get it found.

We could alow two or more contracting firms to explore the same ground, provided we
had some rational reason based on evidence to think that might be worth the extra cost (as
opposed to the present system of letting all comersin regardless of any evidence of productivity)
and the door is aways open to othersif the government is botching the work. Experience would

soon show if officials were capable of being productive. Competition and exposure would stir
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them up, too -pride of performance is an important element in competition, regardl ess of
remuneration. Most workers in competitive industry also work on fixed salaries.

A variation of the contract system is the Alberta practice. The province contracts with
private firms to put up 30 percent of their costsin return for which it gets their information after
alapse of one year. The Province can, but normally does not, publish the information before a
sale of the land in question. Canadians are great compromisers and this system appears to
compromise between two or three different principles. The results, we may surmise, will be
equally mixed.

Another variation is the incentive-bonus contract. Instead of paying the exploring firm a
fixed fee or a cost-plus fee, we may reward it with a percentage (or other function) of the value
of itsfindings. Thisis similar to the contract system except with greater performance bonuses
built into the contract, and lesser cost-plus payments.

Either method has the advantage that the State breaks into ajoint in the vertically
integrated industry and creates a market at that joint. In this caseit is amarket for the "products”
of exploration firms. It gets the job done cheaper and without giving away its right to dispose of
the resource once its outlines have been discovered.

Incentive-bonus has the advantage of keying motivation more to results. It has the
disadvantage that the value added by exploration depends on luck. No matter how skillfully you
search and how hard you work you cannot find what isn't there; while afool may stumble on an
elephant in the dark. A good job of exploring barren land will reduce its value by confirming its
barrenness. It is hard to find a system for rewarding the effort of exploration on small tracts on

an incentive basis.
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Thereisafedera tax problem, too. Cash rewards paid out become ordinary taxable
income in contrast to capital gains, only 50 percent of which would be taxable, and in even
greater contrast to unrealized capital gains enjoyed by vertically integrated corporations which
are not taxable at all. The weight of biasin the federa tax system would work against this
proposal. Simple contract exploration doesn't share this fault in the same degree, since the capital
gains would be realized by the State which is not taxable. While we should in general be chary of
exploiting the State's nontaxability, in this case it seems justified in order to offset the special tax
privilege accorded to private firms which are vertically integrated.

Another approach which becomes feasible in the event that we announce our intention to
recapture the lion's share of any findings (by any of the various methods described in earlier
sections) is to abandon the distinction between preleasing and postleasing exploration. We could
divide State lands into large tracts and |ease them as wildcat acreage. In order to be sure that
lessees were highly motivated we would subject them to a delay rental which rose annualy at an
increasing rate or a constant percentage rate of about 10 percent per year. This would assure that
no one took out any such lease without exploring diligently.

Instead of the delay rental we might use the shrinking concession as Iran does. Iran
progressively takes back a percentage of concession acreage after five, ten, and finally, twelve
years, charging $3.00 per acre year in the meantime.

Another variation on this plan would be modeled on the proposal frequently made and
sometimes implemented to base property tax assessments on self-assessment by the landowner.
In this case the leaseholder would set his own delay rental, which would be considered an Ad
valorem Charge at a specified percentage of abase value. To prevent his setting alow base

value, the lease would contain areservation stipulating that the State might repossessiit for the
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base value declared by the lessee. Another reservation would open the area to exploration by
others who might acquire the lease from the sitting leaseholder by paying him his declared value
plus 15 percent. The ideaisto allow areasonable security to the leaseholder but to keep
everyone on his toes and avoid exploiting the State by underpayment.

There islittle doubt that such a system could be made to work, even though it is novel
and would require much explanation and discussion. Among its prominent advocates are
Professor Arnold Harberger, University of Chicago, and Professor Daniel Holland, editor of the
National Tax Journal. At this point we merely pose this as a beguiling alternative without

lengthy discussion.

c. Postleasing incentives

All systems that take a bite of mineral rents based on ex post .disclosures have some
tendency to discourage postleasing exploration, primarily exploratory drilling. Thisis no
problem with the bonus system or with delay rentals. A high royalty rate still leaves an incentive
to explore for large, rich deposits which still will yield a surplus but biases exploration away
from possumsin favor of elephants. Profit- sharing and rent-sharing schemes allow the deduction
of exploratory outlays, solving the problem but creating another problem of padding.

The Ad valorem Charge, in most ways ideal, may |eave inadequate incentive for
exploratory drilling. We can now see several solutions to this problem. Oneisto alow a
deduction for drilling costs, guarding as best we can against padding of costs. Second isthe use
of high and rising delay rentals. The level of such rentals might be the bid variable. This has the
advantage over the first method of raising money instead of giving it away. Third isatime limit

on leases. Fourth might be a reservation by the State, in its capacity as assessor, of the right to

Mason Gaffney | Economic Policy Analysis



91

enter the leasehold to investigate sections not being actively produced. It could also reserve a

right to repossess them for the purpose of resale to others.

12. Sale of fixed volume

The State might contract with lessees to sell them a specified volume of oil, subject to the
lessee'sfinding it at the lessee’s expense. After the lessee had withdrawn the specified quantity,
the lease would terminate and possession revert to the State for future resale, along with capital
invested by the lessee. All-information generated by the lessee would belong to the State.

The purpose is to get the State's land explored at a reasonable cost without having to give
away or sell below value those few extraordinarily valuable deposits.

The effect of the proposal would be similar to paying explorers afixed finder's fee for
any commercia deposit, regardless of its size. It has the advantage that there need be no dispute
over whether adeposit is"commercial” or not. The lessee would search until he found one that
he himself considered commercial.

The proposal seems potentially workable. It is, however, novel and untried and, insofar as
we are aware, undiscussed. It contains several possible pitfalls to guard against, all of which
would require further analysis. We omit further discussion here, leaving this for future study if

thereisinterest.

13. Stateintervention

The State cannot achieve its goa of business-like management without knowing a great
deal about the nuts and bolts of the industry with which it is dealing.

On the price side, dmost al leasing schemes presuppose accurate knowledge about price.
Internal transfer prices of vertically integrated corporations can rarely be taken at face value. In

addition to the obvious kinds of fiddling which are possible and frequently discussed, thereisthe
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guestion of volume discounts. There may be a spot market for petroleum at a considerably higher
level than the price for firm wholesale supplies. There may be independent refineries that would
pay ahigher price than the mgjor firms' interna transfer price. What, then, shall we consider the
prevailing price?

In a perfectly competitive industry we would find a central market somewhere in which
we could have some confidence. In an industry dominated by vertically integrated firms, where
oil isfrequently swapped for oil rather than for money, where certain markets are dominated by a
small number of refineries and marketing networks, these questions assume great importance.
The question of marketing is beyond our scope, but it seems obvious that the State would benefit
by moving aggressively and definitively in this areato preclude its being exploited by
underpricing. A very productive use of royalty oil might be to supply a state marketing agency to
"test the waters" and find out what price might be fetched by independent oil offered outside of
regular marketing channels.

The possibility should not be overlooked, particularly with natural gas, of dealing directly
with governments of the consuming states. These governments, after all, regulate the distribution
of gas within their boundaries. California has taken some halting stepsin the direction of 1ooking
into securing its own supplies of gas reserves.

Here, however, arises another hazard. Consuming states would like nothing better than to
capture oil and gas reservesin Alaska, subject to mandatory delivery at regulated low prices. A
paramount consideration in leasing policy should always be to blunt the impact of regulation by
the FPC and the FEA, agencies whose policies seem calculated to effect alarge transfer of
wealth from producers to consumers. There need be no sense of guilt about this. California has

no more claim on the resources of Alaskathan Alaska has on the resources of California; and if
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Cdliforniadid have such aclaim, underpricing gas and oil would be a most inefficient way to
assert it. We are not suggesting that Alaska exploit consumersin a monopolistic way; we are,
rather, suggesting that Alaska avoid being exploited by consumers in a monopsonistic way by
consumers with the club of federal power at their command.

Dealing with vertically integrated concerns (with dedicated reserves designated for
specific plants and consuming regions) lends itself to this kind of exploitation. Long-term leases
dedicated to costly pipelines financed by consumers make the State vulnerable. The shorter the
term of the lease, the later it iswritten, and the more the State depends on the free market, the
stronger isits position. All these are complex and ramifying questions beyond our present scope.
The present point is that they urgently require attention when aleasing policy is being formed.

Closer to home, access to any common carrier pipeline needs to be aggressively assured
by exercise of the good offices of the State. Attorney John Lamont has indicated that equal
access to common carrier pipelinesis far from automatic (Lamont, 1974). In order to sell
additional North slope leases the State clearly must guarantee potential buyers full and equal
access to the pipeline. In the event that producing capacity may exceed transporting capacity, the
formulafor allocating capacity needs to be specified in advance. Second-class treatment for

nonowners of the line will result in second-class bids for State |eases.

14. The choice of a bid variable

There should be a bid variable. There should be an auction at some point in the leasing
process. Otherwise we are back at a noncompetitive system with its propensity towards
prematurity or "soonerism." We now ask which of the leasing elements makes the best bid

variable.
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An argument for choosing the royalty asthe variableisthat adliding scale is needed to
make high royalty rates tolerably workable, and one way of making the scale slideisto let the
bidders decide what the rateis to be.

Thetroubleis, variable royalties will slide on ex ante expectations rather than ex post
disclosures. If we do opt for dliding royalties, it would be more feasible in my opinion to base
them on objective ex post conditions such as depth, location, size, pressure, bearing strength of
surface, length of working season, and so on.

The same considerations, pro and con, apply to profit share bidding in somewhat |esser
degree.

When we get to the rent share element there is no need for any dliding scale. Sliding
scales are ssimply means to make royalty and profit share systems more nearly approximate rent
share systems. Theideaisto capture as close to 100 percent of the rent as the State can. Thereis
no need to settle for less because rent is a surplus above necessary payments for costs and
incentives. It is exactly the value -imputable to the natural resource which the State contributes to
the production process.

The bonus makes alogical bid variable because it is hard to set in any other way. It is not
a percentage of anything fixed or known. To be sure, it could be set equal to the State's appraisal,
but thisis based on imperfect knowledge ex ante. An additional advantage of the bonus as the
bid variable is familiarity and custom.

The problem with the bonus bid variable is that whatever is variable may tend to increase
over timein relative importance and we are trying to get away from heavy reliance on bonuses.

We may solve this problem easily by tying the bonus and the rental together at a fixed
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percentage, with the rental being a high percentage of the bonus. If the percentage were 50
percent the bonus bid would be converted to arental bid with adouble rental paid in year 1.

An annual rent has most of the good qualities of a bonus with few of itsfailings. We
would recommend, therefore, that the rent-to-bonus ratio be set quite high. Indeed, the main
reason for retaining the bonus element at al isits familiarity.

If we chooseto let the ad valorem charge (AVC) be alarge element in subsequent lease
income, there is attractiveness in using the same rate for both the charge and the rent-to-bonus
ratio, let's say 25 percent. Then there may be a smooth transition from the bonus bid as the basis
of valuation to an assessment of reserves as the basis, maintaining the same 25 percent rate on
each.”

If we choose a high delay rental and a system of production-based payments, we can
probably improve on the present concept of letting the delay rental |apse when production is
shown to be commercially feasible. This contains an arbitrary element, permitting token
production or token shows of producibility to terminate the rental. It might be better to let the
rental continue and be creditable against production payments. Thiswill pose another arbitrary
decision later on when pressure is dropping and production falling, but later arbitrary decisions

are less harmful than earlier arbitrary decisions and in this case probably |ess consequential.

® Looking farther ahead, the State may wish to consider actually transferring land title, and go out of the
leasing business. The Legislature could create a special class of property, to wit, oil and gasrights transferred to
private hands after the date of legislation, subject to a 25 percent ad valorem property tax. The proposed system
would lend itself to a smooth transition from public to private property, without there being any giveaway element.
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D. Timing L ease Sales

Our position on this question has now been foreshadowed at several points. We will only
summarize and recapitul ate here.

Decisions about timing lease sales entail the following sequence:

1. Selecting the lease procedur e

The State must determine which leasing procedure and method of repayment it will use

before it is possible to determine rationally the optimal timing of lease sales.

2. Ranking by maturity

Potentially leasable lands should be ranked according to "ripeness” or maturity for lease
sale. Thisranking will be roughly in the order of value. Economists generally agree that it makes
sense to use the best resources first, but value is not the only criterion nor is it unambiguous
since it could mean value per acre, value per barrel, value per well or value per parcel. The
correct criterion does not involve these ambiguities, because it is a percentage.

We are discussing the value of the State's share of the income from the lease and not the
value of the leasehold interest. We mean the present value or discounted cash flow of the State's
share. Thisreducesit to aunitary figure. It will be a substantial job to make these estimates and
to attach appropriate degrees of certainty to them. Thisjob isindeed impossible so long as
preleasing exploration is a monopoly of the potential |essees and the information is not shared
with the State. The State must buy or otherwise acquire more information. Professors Rooney
and Norgaard both address this vital point (Appendixes G and E).

The next step isto arrive at aforecast of how rapidly we anticipate the present value of

the State's share will berising. Thisis not a mysterious concept. If we had a simple bonus

Mason Gaffney | Economic Policy Analysis



97

bidding system it would mean how fast we expected that bonus bids would be rising. If we have
a State participation system it means that we cal cul ate the present value or DCF of anticipated
State revenues, first on the assumption that we begin the process this year, second on the
assumption that we begin next year, third on the assumption that we begin the year after that, and
SO on.

This all might be done by hunch, but it would be much better to lay the whole process out
explicitly on paper in avery systematic way with all the assumptions being stated. This will
involve a substantial amount of work the first few times, but specialized personnel may quickly
become familiar with the routines involved and devote most of their time to the few questions of

judgment which have to be factored in.

3. Calculating the growth rate

The basic criterion for ripeness is now assessable. We calculate each year the anticipated
percentage growth in the present value of the State's interest in the lease. So long asthisfigureis
higher than the relevant interest rate the timeis still unripe for selling.

Thisisavery difference criterion from a"high display of interest" by the industry. It is
likely that the "sooner" interest will be high at atime when sooners anticipate future values to be
rising at avery high percentage rate. They would like to get in on the fast part of the growth
curve, but there is no advantage in this for the Stete.

In calculating the State's share, we must be sure to deduct all associated costs and figure
only the net value of the State's share. The gross share will always be growing at a slower
percentage rate than the net share, so if we focus on the gross we will sell too soon.

We should add State tax collections to the gross, but be sure to subtract associated public

costs from the total to arrive at the net. Adding taxes without subtracting public costs will cause
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us to sell too soon.

We should resist the blandishments of those whose incomes are our costs. Their interest
will be to urge usto sell before the time that is optimal for the State.

We should not accept the argument to speed up selling so that development can occur
before costs of development rise further. No cost of development isrising anywhere like as fast
asthe value of oil in the ground, afact documented earlier. The wellhead price of Swanson River
Qil in 1961 was $1.50 a barrel. If we produced that oil beginning today, fifteen years later, and
had it classified as new oil and sold it for $12.00 abarrel -- that is an eightfold increase in fifteen
years, which works out to 15 percent per annum compounded. The State can borrow money at a
much lower rate than that.

We should not givein to the pressure applied by "sooners" who see the value of their
map files depreciating with each passing year. The State owes them nothing.

We should not think that selling for top dollar will tend to screen out leaner firms. Lean,
efficient firms can pay well for something they can sell quickly. It islong waiting periods that
screen out lean firms: they work with impatient money. We can also reduce the price of entry by
shrinking the size of the units we well, as the price per barrel goes up. The later we sell the more
profit is to be made on each barrel and the fewer barrels it requires to make a viable operation.

We should remain constantly aware that the owners of the pipeline have much less
interest than the State does in waiting for higher prices. Since they own the pipeline and the costs
are mostly fixed, their value for oil isat Valdez while oursis at Prudhoe. The percentage
increase in value at Prudhoe will always be greater than the percentage increase at Vadez
because of the leverage effect.

In forecasting needs for production from new |leases, the State should bear in mind the
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finding from other areas that the major increment to new reserves each year does not come from
new discoveries but from the revaluation of proven reserves on extant leases (Lovejoy and

Homan, 1967).

4. The State'sinterest rate

The appropriate interest rate for the State to use should be no higher than its borrowing
rate and might be lower if the State has surplus funds which it is being forced to invest in
ventures of questionable marginal productivity merely in order to do something with the
Permanent Fund. The State should add a "shadow cost" to itsinterest rate to account for its
freedom from its own State and local taxes. It does not make sense for the State to invest capital
or withhold assets earning 4 percent from its own citizens who might be earning 5 percent, where
the extra 1 percent goes to pay State and local taxes. But as to the extra 3 or 4 percent required to
pay federal taxes, that is another question. Thisis 99 percent leakage from the State and so, asa
matter of State policy, should not be considered. Federal policy is something else, but that is not

our present concern.

5. Thetimefor exploration

Just asthere is an optimal time to sell leases, so thereis an optimal time to begin
preleasing exploration. Where the State is contracting this out, the time to begin should be
calculated essentially in the same way as the time of selling leases. This will necessarily be done

on amuch lesser base of information.

6. A reservation price

At the time of lease auctions the State should set areservation price. The Public Land

Law Review Commission found that where all bids were rejected, they were substantially higher
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at the next auction. Professor Norgaard's analysis (Appendix E) pinpoints this as one of the most

needed reforms.

7. Stability of sales

The State should give some concern to maintaining a steady flow of |ease sales, but
should not let that dominate policy. For one thing, it tends to follow automatically from the
criteriasuggested. That is, abulge in lease sales will overload the industry and reduce present
bids and create, therefore, an expectation of higher future bids.

An artificially contrived steady flow in the face of roller coaster world pricesis not
advisable. It is extremely costly in lost revenues and one of its major effectsisto help the largest
firms overcome their diseconomies of scale, that is, their large commitment of fixed capital.
Smaller, more flexible firms are better able to move in and out and take advantage of unstable
conditions.

Something along the line of the procedure sketched above has been attempted by Kalter,
Tyner and Hughesin their "Alternative Energy Leasing Strategies and Schedules for the Outer
Continental Shelf" (Kalter, et a., 1975). | do not vouch for everything in the Kalter report and |
believeit leaves out some of the steps specified, yet | recommend it as afirst step towards

demonstrating how to apply these procedures.

8. Special factors

A particular problem in the context of current federal price controlsis the need to watch
federal regulators carefully with their tendency to discriminate against what they cal "old ail." In
many natural resource tenure questions there is a grandfatherhood principle of favoritism
applied. Thisindeed isthe basis of "soonerism." Federal price control of oil and gas has taken

exactly the opposite tack, areverse grandfatherhood principle, with new producers being allowed
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better prices than old producers. So long as we may expect this regulatory philosophy to
continue, the interest of the State obvioudly isto defer leasing commitments longer than
otherwise. This consideration reinforces other arguments for deferral of leasing and argues
strongly for withholding lands from lease. This would not be an antisocial gesture towards the
lower 48, but a defensive posture forced on the State by a counterproductive, uneconomical, and
irrational Federa policy to which the State has no choice but adapt as best it can.

The State should guard against losing control of its own priorities by being forced into
drainage sales along the boundaries of federa and native lands. Some are born decisive, some
achieve decisiveness, and some have decisions thrust upon them, often by others with other axes
to grind. The State should push for early resolution of uncertain tenures: native over-claims and
State selections. It should push for a drainage agreement with federal and native landowners. The
more oil- and gas-prone lands it selects, the greater its decision-making rolein the energy
industry. Whether the recreation industry, one alternative, will be equally consequential in a
future of higher energy and transportation costs is a question to which State officials should give
much thought.

Another argument for deferring lease sales is the State's desire to extract more tax
revenue from the windfalls at Prudhoe Bay. Heavy taxes on petroleum income received by
private firms would be borne by the State in lower bids for new leases. If there is to be a period
of high taxation of corporate income from petroleum, it would be well not to sell many new

leases until this phase shall have ended.
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E. Procedural Implications: Administrative Load and Staff Needs

We may now summarize and recapitul ate our observations about staff needs.

Past policy has been dominated and limited by atraditional emphasis on economy of
staff. Sales policy over a considerable period was dominated by the short-run cash needs of the
State, a passive posture of non-management. These traditions are inappropriate now that the
State's oil and gas assets have become so large and are ripening into even higher values.

Y et the Legidature is appropriately cautious about plunging ahead blindly, building a
costly administrative empire without making careful, discriminating judgments asto what is
most required. One need not look far for examples of valuable public resources whose
administrations eat up much of the rents that might be returned to the Treasury.

Economists are aware of a serious perceptual bias, however, which makes most people
more aware of padded payrolls than padded capital budgets, the latter being in general aworse
problem. The capital- intensive and land-intensive bias of bureaucraciesis easily explained: once
capital isacquired and captured, its annual cost no longer appears in the budget. Payrolls, on the
other hand, are aregular cash outflow, highly visible and much easier to jump on, fairly or not.

A recommendation, therefore, is to make a conscious effort compensate for this bias. An
excellent way isto maintain a constant appraisal of the value of the assets disposed over by the
bureaucracy and impose a"shadow mortgage" on the agency equal to the appraised value of its
resources. If we discover that the annual value of the non-labor input, measured in thisway, is
much greater than the cost of the personnel we are using to administer it, it will give us a better
perspective on the potentia productivity of additional personnel.

Having said that we still want to economize on personnel. This does not mean

underpaying them, which is one of the more expensive "economies” known to public
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administration. It does mean adopting those |easing methods which involve the least |ost motion.
Lost motion results when the basic leasing concept fails to bind the lessee and the lessor in a
community of interest. The cheapest |easing method to administer is the one which sets up the
least conflict.

High royalties rate poorly on this score. The State shares in the gross income but not in
the costs. The State is alandlord administering a share-cropping system. Historical experience
with sharecropping shows that successful landlords always oversee many details of their tenants'
operation. They have to require the tenant to apply minimum amounts of labor and capital per
acre. Thus, aroyalty system leads inevitably towards work commitments, with extensive State
intervention into operating decisions, which in turn presupposes large staff requirements. Thus,
the royalty system, which at first seems so ssmple, is not simple to administer successfully.

The next step beyond royalty is profit sharing. Thisin turn requires constant auditing of
expenditures. Staff requirements here may be compared with Internal Revenue Service
requirements in the kind and quantity of personnel. Some staff requirements could be obviated
by borrowing information from the federal agency. However, the kind of information required
for the net proceeds approach, presupposed with individual leases, might be difficult to obtain. In
addition, federal tax returns are limited by the peculiar institutions of federal taxation of oil and
gas, which we do not wish to emulate.

If we use a profit share system or arent share system where the interest rate is
guaranteed, we must solve complex problems about the useful lives and depreciation paths of
capital assets. Many of these are treated as current expenses for federal purposes so that we
cannot simply borrow the federal rules, even if we regard them as well conceived in the first

place.
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An advantage of the front-end recovery system is that we do not have to decide about
depreciation lives and paths.

All cost sharing schemes, however, pose us a choice between two evils. We may submit
to exploitation through cost padding or we may build up alarge audit staff whose job isto trace
down the endless and mind- bending maze of avoidance devices which may be and have been
utilized to transfer profitsto controlled companies elsewhere.

If we opt for the ad val orem charge approach, we need to staff up alarge appraisal
section. We need a staff of professional appraisers supported by additional reservoir engineers.
On the other hand, we can dispense with the auditors and we need not be involved in imposing
work commitments on lessees. Appraisal itself isaspecies of audit, and the ad valorem charge
imposes its own kind of work commitment on the person who has to pay it. Where the
administration of cost sharing may be compared with the Internal Revenue Service, the
administration of the ad valorem charge may be compared with property tax assessment.

Whether we choose royalties or cost sharing or ad valorem charge, we cut into private
motivation to explore the underground and will need to allocate some cash to acquire the
information in other ways, either in-house, or by contracting out exploration, or by Rooney's
Exploration Expenditure Bidding (Appendix G). Either way, the appropriations committee will
see the cash outflow and have to use inference and analysis to be persuaded that the bids
received for State property are higher as aresult. We should guard against the resulting
perceptual bias leading us to overestimate the costs relative to the gains.

The next step in eliminating administrative costs isto move back to an ex ante system
with emphasis on the bid bonus and/or a corresponding delay rental. These systems appear to

relieve us of some administrative burden.
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Note well, however, that in order to time sales properly we need the services of an
appraisal staff, even if we use a simple bonus system. We need to be able to set areservation
price in case the bids are all too low, and above all we need to know the rate at which probable
sales prices are increasing, in order to know the optimal time to sell. We would obviate the
simpler appraisal task of valuing resources ex post discovery and description, but make more
critical the more difficult task of appraisal before disclosure of outcomes.

An appraisal staff is aso needed to assess environmental impacts which may be
measured as the difference in the value of property before and after the impact.

Our most unambiguous staffing recommendation is, therefore, the creation and staffing of
an appraisal section. Appraisal getsright to the heart of the rent-collecting business whichisto
distinguish high-cost deposits from low-cost deposits. It gets right to the heart of timing leasing
sales which is putting a value on the State's share and its rate of growth. It gets to the matter of
environmental impacts as just mentioned. It supplies an inventory to be used in planning. Itisa
means of collecting and organizing information in the most generally useful way.

Whatever leasing method is selected, staff resources should be set aside for constant
review and evaluation. There should be a postmortem on every sale. How did we do? What
mistakes did we make? How can we avoid them next time? Few of us would welcome intensive
scrutiny of al our past decisions and understand the reluctance of othersto be similarly
scrutinized. Y et we all recognize the potential value in such review when applied to others, like
the surgeon who just took out our kid's tonsils. It would be desirable, therefore, to institutionalize
the postmortem review procedure.

While these are all important matters an excessive concern with them would be

premature at thistime. Thefirst priority isto legislate basic businesslike guidelines for managing

Mason Gaffney | Economic Policy Analysis



106

the State's extremely val uable resources. No administration can perform any better than its
legislative mandate allows and an excessive concern with administrative questions at thistime
would interfere with putting full priority on the larger question of specifying the basic conceptual

guidelines and criteriafor businesslike management.
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F. Leasing and Taxation

Comparisons of |easing alternatives and taxation alternatives have been made throughout
this Report. We will not repeat, but bring out points not made el sewhere.

Various lease elements have their counterparts in various taxation elements, but aleaseis
abinding contract which cannot be unilaterally changed by future legislatures, unlike atax. A
lease can discriminate against interstate commerce unlike atax (for example, by allowing
deduction of in-State costs but not out-of-State costs). A leaseis an interest in real estate from
which the State can reserve al manner of powersto itself, which it can hardly do when imposing
atax.

A lease differs from most familiar taxesin that it isin rem, that isit is attached to a piece
of real estate rather than being in personam, that is an obligation of individuals as such. While
this differentiates it from most taxes, it makesit similar to the property tax which isalso in rem.

Any attempt to use the corporate income tax in lieu of an adequate leasing policy meets
with only limited success because the tax isin personam, and requires an audit of al the affairs
of the corporation, and requires interstate sharing, and is subject to the interstate commerce
clause. The alternative, "net proceeds” tax, has been criticized by Ziefman and Ainsworth.
(Ziefman and Ainsworth, 1977).

The tax instrument that we see as most capable of substituting for leasing policy would
be a special, classified property tax to be imposed either on leasehold interestsin oil and gas, or
on title to oil and gas after that had been passed from the State to a private buyer. This would
closely resemble the proposed ad valorem charge, but would be subject to future changes of rates

since the present legislature cannot bind future legislatures in tax matters.
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G. Tentative Recommendations

Recommendations are offered tentatively by listing alternative leasing el ements in what
the consultant now believesto be their order of preference. Thislisting is not designed to
persuade. On the contrary, it may serve to put readers on notice of the consultant's personal
judgments which may have unconsciously affected his marshaling of the arguments. Nor is our
position ready to be chiseled in stone. Thisis acomplex new field; we have alot to learn and the
consultant reserves the right to change his mind subject to new information and new insights.

| would screen out the systems based on ex ante forecasts, and go with one of the ex post
systems. This means primarily that | would not continue depending on a high front-end bonus.
Thisis not because of any universal antipathy to bonuses. In the analogous matter of timber sales
from federal forests, | prefer the bonus system as practiced by the ELM in preferenceto a
stumpage rate based on scaled volume as practiced by the Forest Service. Standing timber may
be cruised with tolerable accuracy before bids are made and accepted, and the period of time
involved isor can be short.

Here on the other hand, we are dealing with resources much less well known in advance
and whose extraction extends over two or three decades following the investment in the bonus.
Even afive-year contract, as used in some forest sales, screens out many worthy operators
without accumulated wealth and would much better be payable on the installment plan to avoid
this problem. To require bidders to pay in advance for an unknown possibility of acquiring a 20-
or 30-year supply is virtually to substitute wealth for productivity as the effective basis of
allocation. The possession of great wealth suggests there may have been past productivity,
although predation and privilege are also sources of wealth. It is no guarantee of present or future
productivity.
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Whatever system is chosen it needs to be accompanied by vigorous inquiry into the
transfer prices being used as the basis of valuation. If costs are to be made deductible the same
holds true in spades.

| would place greatest emphasis on that lease element | have called the ad valorem charge
(AVC). Asindicated earlier, use of this element detracts from the motivation for exploratory
drilling and this needs to be compensated for. A high and rising delay rental is recommended.

If we wish to retain the form and terminology of the bonus system, we could describe this
as alow signature bonus paid on the installment plan followed by a high production bonus or
discovery bonus whose size depends on the flow of production.

To strengthen the State's hand in appraisal and minimize concealment of reserves it
would be desirable to accompany this system with a program of State-financed contract
exploration with publicity of findings. (Appendix E and Appendix G) Thisis not, however,
absolutely necessary. We could have AV C postleasing, while continuing to rely on the present
system of privately financed prel easing exploration.

An ad valorem charge (AVC) at a high rate obviates reservations of acreage for the
purpose of getting top dollar at drainage sales. AV C assures that the State will collect these
surpluses anyway.

My second choice would be profit sharing, without front-end recovery or recovery of
interest at a guaranteed rate. Thisis acompromise among the pros and cons of different systems.
Royalties, on the one hand, impose too much deadweight |oss as the landlord shares revenues
without sharing the costs. Sharing costs, on the other hand, in a high degree at ahigh rate is not

administrable. There will be excessive padding.
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Profit sharing is somewhat |ess paddable and hence, with severe policing, would be
workable. Since costs may be written off against royalties, but without interest, its biasis mostly
against costs which are incurred long before they result in increased production. We have noted
that thereistoo much of that anyway, that several factors conspire to stretch out the period
between investment and recovery of capital.

Thereis asubstantial policing benefit to compensate for the socia cost of not letting
interest costs be deductible against production payments. Interest costs are invisible to most
people, and somewhat mysterious, and not so easily perceived as padding. Most people perceive
padding in terms of putting relatives on the payroll, featherbedding, girlfriends, and other labor-
related offenses. These are highly visible and easily understood, hence likely to be overstressed
relative to padding of interest payments. But capital can be lazy, too, and undoubtedly will beif
interest payments are guaranteed. Profit sharing avoids this problem.

My third choice is avariable royalty with rates varying according to a variety of objective
criteriawhich could be combined in a point system. Rates would be high where costs are low and
vice versa. It would not do simply to assume that volume of flow is the only important factor
affecting costs and to have adliding or step scale increasing with flow. Several other cost factors,
probably including several not even alluded to in our previous discussion, need to be entered into
the formula. We could remove the future shift effect by limiting the term of the lease to about 25
years or less.

The advantage of this system over actual deduction of cash expensesis the absence of
opportunities for padding. Royalty rates would be low where the characteristics of deposits
indicated that a prudent operator of average capability would incur high costs. Individuals who

performed better than this standard would reap the rewards of their own efficiency.
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The system could be progressively amended and improved over the years as experience
indicated that the cost of overcoming certain handicaps had been overestimated or
underestimated.

In some ways this system resembles the AV C, being based on an outside objective
appraisal of the differential value of different deposits. It is something like having the Legislature
play the role of assessor when it sets up the point system. Whether thisis practicable is partly a
guestion of how many variables there are which affect costs of production. If there are only afew
whose effects on costs can be accurately specified then this system might be workable.

My fourth choice would be front-end recovery. Thisis preferable to guaranteeing arate
of interest because fast recovery is so much more important to lean firms than to rich ones. This
system isto be compared with the privilege of expensing capital investments for income tax
purposes. The problem is that any capital expenditure could be written off immediately against a
flush producer, opening the door to extensive goldplating and dissipation of rent. Auditing
problems are not insurmountable: thereisalimit to the credulity of any auditor as to what may
legitimately be justified in expending to develop a specific mineral deposit, and auditors would
be highly specialized in the oil and gas business.

If either the profit-share, variable royalty, or front-end recovery system is adopted it
needs to be preceded by a substantial delay rental to commit the lessee to performance.

We would not recommend returning to the non-competitive or other claim-staking
system. We would not recommend high front-end bonuses. We would not recommend exclusive
reliance on annual rentals determined ex ante. We are mildly enthusiastic about unitization, but
prefer atwo- tier system coupling individual operation of tracts with overall reservoir

management subject to control by |essees themselves, and encouraged by the State to maximize
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discounted cash flow for the group. An effective two- tier system might permit parcels to be
smaller than now, a subject we have not explored.

We would not object to putting an upper limit on the acreage controlled by any one
lessee, but regard this as difficult to enforce, somewhat arbitrary, and probably unnecessary if
other suggested changes are made. We would not object to leases' being subject to an antitrust
impact evaluation by the Attorney-General, although we view this as legalistic, potentially
arbitrary, and less desirable than generalized incentives designed to encourage competition.

We believe that liability for environmental damages downstream from alease should be a
lien on the leasehold interest (not on the State's interest) up to the full value of the leasehold
interest, provided the damages occur in Alaska. It would be desirable for thislien to extend to all
the leasehold investments held by the company committing the damages, introducing a
progressive element into risk liability.

Leases should be transferable. All information generated on State-owned lands should be
reserved to the State and made public immediately. The State should extend its good officesin
the form of a guarantee to all leaseholders that they may have equal access to common carrier
transportation. Differences among different |easeholders on the same structure as to desired rates
of production are to be resolved by transfers from those preferring slower rates to those who
prefer faster rates at afield price to be set by State authority, based on an appraisal of true market
value.

Various lesser recommendations on a variety of points have been made from time to time
as we proceeded.

We believe the measures recommended would constitute an effective response to the

challenge of oil and gas leasing policy in Alaska.
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Appendix A

But it is possible to explore too much and -~ equallv wasteful -
too soon. I have discussed selecting a year of discovery when

the present value (PV) of a mine net of discovery costs stopped
growing faster than the rate of interest. Figure C.4 shows the
relevant gquantities.

The "Moving Present Values" (MPV) are present values computed as
in Figure C.3 (p. 349). Each is the maximum PV (R-C) that could
be achieved by beginning production in the current year. By
waiting, this value rises if costs are falling or prices rising,
as shown. This is what makes lease values rise, and makes owners
hold them for the rise, for lease values represent the net value
of a resource after all non-land costs*.

Since this is a net value after all costs, including interest costs

on non-land outlays, it is socially desirable to conserve the resource
so long as its appreciation outpaces the relevant market interest
rate. The time to begin discovery and development is when the lease
appreciation slows down to the interest rate or less.

That is the year in which the non-moving PV of the lease is a
maximum (A). On Figure C.4 this stationary PV is based on the
origin, 1966, but any other year would do as well.

It would not make sense to hold the lease until its MPV was a
maximum. That might be never; and in any case it would deprive
us of interest on the net value of the resource in situ.

It would not make sense to develop the lease as soon as it assumed
any spot liquidation value (C), for it is then of neagligihle current
net value, but appreciating much faster than money in the bank.

It would make even less sense to develop the lease at the time D
(not shown in Fig. C.4) when it first developed a perceptible
market value. D would come hefore C.D would be the year in which
the remote future possiblity of rent-yielding mineral development
was first faintly suspected. For a future net value, once foreseen,
always has some present value, however small.

A tax that takes a fixed percentage of the rent will lower the
absclute but not the percentage growth of MPV (R~C) and so leave
unchanged the date of A, the time to begin exploration and develop-
ment. ‘

*In a perfect market, however, lease values will not rise as
fast as MPV(R-C). Rather, they would grow exactly at the rate
of interest, along the compound interest curve in Figure C.4B.
The expectation of future value assumes a present value some
years before the optimal date to begin licuidation, as shown.
The conditions under which leases are written, however, proba-
bly do not allow full expression of those foreshadowed values
in the market for leases. Rather, they show up in inflated
prices for range land, reservations of mineral rights, etc.
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Appendix B

Changing reserve-output ration (R:0) is slow, especially when
it is long to begin with.

Another distinctive feature of the staggered model is the lag

it implies in adjustment to new conditions. If interest rates
fall, prescribing longer lives and higher R:0, the miner's pri-
mary adjustment is building less capacity and longer life into
new mines. The life of old ones is largely determined by the
original capacity, which not reviewable until the new replaces the
old. It takes mining longer to respond to new economic stimuli,
therefore, than it takes the new stimuli to he replaced by still
newer ones, so the industry is chronically maladjusted, lagging
its times by many years.

It is not really staggering as such, but time-indivisibility, that
causes the lag. If we had 40 even-—aged mines of 20-year life we
could not adjust any mine at all, except one year in 20 when we
could change every one. Staggering merely spreads this problem
evenly so that each year we can make some change.

Staggered or not, a longer life of mines means a longer lag in
adjusting to changed parameters. 0il reserves queued up behind
shafts of low capacity are by no means on tap to meet emergency
needs, either for minerals in particular or capital in general.
Today interest rates stand double what they were fifteen and twentv
years ago. Many mines and wells producing today are geared to that
slower pace. The owners cannot benefit from earlier recovery of
their money, and needy borrowers cannot benefit from the additioral
funds thus released.

The comforting thought that long reserves give us areat flexibility

to meet contingencies we must partly abandon, therefore. There is
some short-run flexibility in each given mine, but it is not increased
by havinag longer reserves behind each mine. Most of the adjustment
occurs in the new mine opened yearly.

This adjustment is in fact slowed by longer reserves. With 40-vear
life of the representative staggered mine, and one mine turnover
yvearly, we retire and replace 1/40 of our output yvearly and complete
the changeover in 40 years, by which time, no doubt, new adjustments
will be long overdue. With 20-year life it takes 20 years, and so
on. With the shorter life, and still 40 mines, we must now retire
two yearly; or we could get along on fewer mines (and somewhat
larger jolts to our going concern). But no matter; in either case

a shorter initial 1life means faster turnover and faster response to
new economic stimuli.



Appendix B (cont'd.)

The adjustment from longer to shorter reserves may be rapid if we
drop the assumption that each producing mine finish out its pre-
ordained life cycle before replacement. An owner with very long
reserves behind his mines in effect has completely idle, uncommitted
reserves which he can brinag to life quickly. -An. 8C-year reserve
behind one mine, for example, is more like one 40-year reserve

and one idle deposit, and this owner can double output by throwing
the uncommitted 40-year units into the breach. Forty years is

long enough to exhaust most economies of longevity in mine capital.
He simply needs to duplicate existing capital and double output.

Thus a firm of high R:0 can break the pattern of perfect staggering
and by an energetic wrench increase output promptly. Anaconda
Copper, which has 40 percent of world copper reserves compared to
less than 14 per cent of the output, is currently investing heavily
in new mine improvements to raise output by 50 percent from existing
reserves (35)--simple enough when your R:0 is more than four times
the rest of the industry's. But that is better conceived as putting
idle reserves to use than as shortening a systematic pattern of

staggering. In the absence of idle reserves, a faster turnover
clearly accelerates change, and thus substitutes for holding sterile
reserves. A high turnover firm or industry achieves its adaptability

by subjecting a high percentage of its production to redesign each
year, a procedure which achieves the end without the high social
cost of idle reserves.

The adaptable firm also needs to be able to reduce output guickly
in response to lower prices. A firm needs no advance reserves

to do that; but the shorter reserves it has, the higher percentage
of its capacity it retires each year. Furthermore, mines of few
years of future life (YFL) can economically be turned on and off

in response to changing relations of present to future prices. A
small price advantage is enough to warrant substituting near-future
production for present production. With longevous mines, on the
other hand, sacrifice of present production adds nothing to near-
future production, but only to remote future production whose present
value is too low to be worth much present sacrifice.

The adaptable firm also needs to guard against obsolescence. Here
again a short life of mine and a high replacement factor each year
is the best policy.
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Table C-~1

Ranking of 0il Companies by Noncompetitive Total Acreage

Individual Cumulative
Texaco 119,513.19 16.2% 16.2%
Union ‘ 117,328.52 15.8 32.0
Citles Service 70,006.91 9.5 39.5
Amoco Production 53,851.94 7.3 46.8
Atlantic Richfield 51,277.40 6.9 53.8 10%
Alaska North America 32,606.49 4.4 58.2
Pan Ocean 32,081.00 4.3 62.5
Beard 29,765.19 4.0 66.0
Mobil 29,564.14 4.0 70.0
Marathon 22,085.37 2.9 72.9  20%
Standard 0il of California 21,107.14 2.8 75.7
Exxon 18,362.00 2.5 78.2
Placid 14,769.00 2.0 80.2
Brinkeroff 14,271.90 1.9 82.1
Alaska Offshore 12,249.00 1.6 83.7
Skelley 9,562.00 1.3 85.0
Farmland 8,878.00 1.2 86.2
Home Petroleum 8,862.00 1.2 87.4
Amarillo 7,065.00 1.0 88.4
Sun 5,000.00 1.7 89.1
Tidelands 4,693.00 .6 89.7
Inlet 4,130.00 .6 90.3
Apco 4,130.00 .6 90.9
Shell 4,034 .00 .5 91.4
Texas International 3,713.34 .5 91.9
Clark 3,716.00 ) 92.4
Ashland 3,101.62 N 92.8
Newmont 2,940,930 A 93.2
Columbia Gas 2,560.00 A4 93.6
Dixie Gulf 2,560.00 A 94.0
Dome Petroleum 2,560.00 4 94 .4
South States 2,560.00 N 94.8
BP Alacka 2,560.00 4 95.2
Ozark Refineries 2,487.00 A 95.6
Alaska Kenai 2,463.15 4 96.0
Burton Hawkins 1,920.00 .3 96.3
Alaska International 1,760.00 .2 96.5
Ampco American 1,640.00 .2 96.7
Little Bear 1,440.00 .2 96.9
Continental 1,343.15 .2 97.1

(To be continued)



c~3

Table C-1 (continued)

- Individual Cumulative

American Petrofina 1,280.00 2% 97 .3%
Anschutz Corporation 877.76 .1 97 .4

Cache 640.00 .1 97.5

Derby Refineries ’ 639.82 .1 97.6
Simasko 461,25 .1 97.8

Belco o 70,52 Nil

Salcha 37.75 Nil

738,524 .55

47 members so deciles will be rounded to every five members

Source of raw data: Pedro Denton, D.N.R.
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Table C-2

Ranking of 0Oil Companies by Noncompetitive Net Acreage

Texaco

Union

Cities Service
Amoco

Atlantic Richfield
Alaska North America
Pan Ocean

Beard 0il

Mobil

Marathon

Placid

Brinkeroff

Standard 0il of California

Alaskan Offshore
Exxon

Skelly

Farmland

Amarillo

Home Petroleum
Tidelands

Texas International
Clark

Dome Petroleum
South States 0il
Ozark Refineries
Burton Hawks
Phillips Petroleum
Alaska International
Ampco American Mineral
American Petrofina
Alaska Kenail

Sun

Shell

Little Bear

Apco

Inlet

Anschutz

Ashland

Newmont

Continental

Cache Investment

113,238.64
109, 809.97

70,006 .91
42,944 .51
33,402, 30
32,666.49
32,041.00
29,765.19
17,280.50
16,594 .04
14,769.00
13,491.90
13,336.35
12,249.00
10,102.00
9,562.00
8,872.00
7,065.00
6,515.25
4,693.00
3,713.34
2,920.00
2,560.00
2.,560.00
2,487.00
1,920.00
1,858.00
1,760.00
1,640.00
1,280.00
1,262.38
1,249.51
1,173.70
1,140.00
1,072.56
1,032.50
877.76
811.75
730.29
671.57
640 .00

Individual Cumulative
18.1% 18.3%
17.5 35.6
11.2 46.8

6.8 53.6

5.3 58.9 10%

5.2 64.1

5.1 69.2

4.8 74.0

2.8 76.8

2.7 79.5 20%

2.4 81.9

2.2 84.1

2.1 86.2

1.9 88.1

1.6 89.7

1.6 91.3

1.4 92.7

1.1 93.8

1.1 94.9

1.0 95,9
.6 96.5
.5 97.0
) 97 .5
.5 98.0
3 98.3
.3 98.6
.3 98.9
.2 99.2
.2 99.4
2 99,6

Nil

Nil

Nil

Nil

Nil\

Nil

Nil

Nil

Nil

Nil

Nil

(To be continued)



Table C-2 (continued)

BP Alaska

Simasko

Columbia Gas Company
Derby

Dixie Gulf

Belco

Salcha

544 .00
461.25
368.12
255.93
200.00

70.52

37.75

624,703.25

Individual

Cumulative

Nil
Nil
Nil
Nil
Nil
Nil
Nil

48 members so deciles will be rounded to every five members

Source of raw data:

Pedro Denton, D.N.R.



..:C o .
SR i = . . - . .- . I . 5
S . - - . -

b e g e bresei mems e e e e e - g

R R e lould

- [ E————

- e i - S QMR T S
i B - . . -
- . e e - O O U - . . .- ——
- - . . - e . - - - . wt
' '
- - ‘ o L. S S
. L
H : W S s e O VUG VMO e e ORI
v ' ‘3,
~ ... p - Lo 1 - - O . e e tmmi—
- by . M
-— i
W‘Z o e - . - 3 et 3 -
: ¥ aniy
sm.ll o o e . - - C o e e v [ . e P e —
vM IW 1
g . - - . e MR
» R s
—a P —— . 1 e ot ¢ o i b+ N v e reme e cmma — o,
— N .
*. &l s IR — — —— - ol ' - . - - . - - —
- ; ! .
v uvll.l, — e gy o s - . - -
i RO SR S, e - : s - [ -
E +
. - - - - . o . - . - P e o i
o - . s -~ - - - 1 - - - -
b
TN J— - - - R—_— - -
- ‘ . —
. . :
o e i g e w penn P e v e e - recirm dr denwsm me e a0
: frmem e - -
rdmemn o -t . - - B - - O, -
P
B R e SYVI N OIS S | . ‘- [F b e - e r
H 1 B ! H i
)
W S P - . - - w -
- . - oA ‘ e - -
5
. [PEPTEP e eem e s v A v a et e whn e ot s - - S - - .
i
[P v e e [T - . S b i e S
4
m- |o--::nai;!i - B e et e x e n e 1 o s ot s
. - - f . i f . B s - - 3
. ; ¢ : [

- O - - Pomeem el e s e s B ec.#.

iy RV v &..il.ilri.,.- ._-MN 1?



c-8

Table C=-3

Ranking of 0il Companies by Competitive Total Acreage

Individual Cumulative.

Atlantic Richfield 937,724 ,22 17.8% 17.8%
Sohio 447,674.,00 8.5 26.3
Phillips Petroleum 413,546.00 7.9 34.2
Union 381,893.67 7.3 41.5
BP Alaska 351,151.00 6.7 48,2
Exxon 291,884.00 5.5 53.7
Standard 0il of California 248,271.89 4.7 58.4
Amoco 274,134 .05 5.2 63.5 10%
Mobil 218,685.44 4.2 67.8
Cities Service 139,284.93 2.7 70.5
Continental 121,459.73 2.3 72.8
Texaco 84,218 .47 1.6 74 .4
Louisiana 80,161.36 1.5 75.9
Shell 71,554.28 1.4 77.3
Pennzoil 64,997.36 1.2 78.5
Placid 60,669.36 1.2 79.7  20%
Marathon 60,529.20 1.2 80,9
Amerada Hess 58,495.00 1.1 82.0
Getty 58,454 .00 1.1 83.1
Newmont 45,828.71 .9 84.0
Maruzen 43,297 .44 .8 84.8
Beard 40,855,00 .8 85.6
Skelly 40,449 .00 .7 86.3
Gulf 38,994.71 .7 87.0
Hunt Industries 38,129.00 .7 87.7
Halbouty 29,291.35 .6 88.3
Texas International 27,422 .45 .5 88.8
Simasko 26,956.16 .5 89.3
Derby 23,753.00 4 89.7
Yates Petroleum 21,168.29 L 90.1
Hamilton Bros. N.S. Venture #I 20,464 .00 Ak 90.5
‘Hamilton Bros. N.S5. Venture

#IIT 20,464 .00 4 90.9
Carl Brewing 20,453.00 4 91.3
01l Resources 20,453.00 3 91.7
Sunlite Nevada 20,453,00 N 92.1
Superior 19,163.00 .3 92.4
Ulster 18,873.00 .3 92.7
Westcoast 18,873.00 .3 92.7
Ashland 18,691.08 .3 93.0
Gas Supply 17,990.00 .3 93.3

(To be continued)



Table C-3 {(continued)

Hamilton Bros. 0il and Gas Co.
Amayex

Coastal State

Pacific Lighting

Trans QOcean

Hunt 0il

Hunt Petroleum Corporation
Inexco

Cabot

Champlin

Home Petroleum

Tenneco

Acoma

Mitchell Energy
Sundance

Clark

011 Development Company
Brinkeroff

Alaska Kenai

Apexco

Highland Research
Anadarko

Alaska Energy

Amevica Petrofina
Tesoro

AGI?P

Buttes

Oxy Petroleum

Aztec

Aminoil

Alaska Exploration
Inlet

Beel and Beel

Cable Petroleum

1409 Corporation
Geopol

Hamilton Bros. Petroleum
Canus

Panocean

Alaska Energy

17,334.00
16,412.00
15,360.00
15,322.00
14,729.00
14,779.00
14,779.00
12,149.00
11,105.79
10,284 .00
10,240.00
10, 183.00
9,033.00
8,880.00
8,880.00
8,830.00
8,320.00
8,078.56
8,078.50
7,680.00
7,680.00
7,670.00
7,571.56
7,407.00
5,705.00
5,120.00
5,120.00
5,120.00
5,120.96
5,120.00
5,001.00
4,735 .00
4,735 .00
4,335.00
2,560.00
2,560.00
2,555.00
2,501.00
2,501.00
2,168.00

5,282,451,52

Individual Cumulative
.3% 93.6%
.3 93.9
.3 94,2
.3 94,7
.3 95.0
3 95.3
.3 95.6
o2 95.8
.2 96 .0
o2 96.2
2 96 .4
.2 96.6
2 96.8
.2 97.0
2 97.2
.2 97 .4
.2 97.6
.2 97.8
.2 98.0
.2 98.2
.2 98 .4
.2 98.6
.2 58.8
.2 99,0
.1 99,1

Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil

80 members so deciles are in groups of eight

Source of raw data: Pedro Denton, D.N.R.
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Ranking of 0il Companies by Competitive Net Acreage

Atlantic Richfield
Phillips Petroleum
Union

Standard 0il of Califormia

Exxon

Sohio

Mobil

Cities Service

BP Alaska

Amcco Production
Texaco

Continental

Beard 0il

Shell

Marathon

Texas International
Simaski

Gulf

Louisiana

Pennzoil

Yates

Halbounty

Ame ada Hess
Newmont

Getty

Inexco

Cabot

Placid

Skelly

Gas Supply Corporation
Superior

Westcoast

Ulster

0il Development
Home

Amarex

Alaska Energy Corporation
Anadarko Production
Sundance

Tesoro

c-11

Table C-4

401,400.02
270,826.50
172,792.05
162,323.78
147,205.23
138,875.88
120,203.04
117,681.20
102,674 .99
97,532.62
63,708.10
49,145 .82
40,855.00
37,578 .64
31,917.69
26,413.,05
26,356.66
24,546 .61
24 ,451,34
22,658.00
21,168.29
20,508 .43
19,262.97
13,993.39
13,778.12

12,149.00

11,105.79
10,737.99
10,577.00
10,531.00
9,520.05
9,436.50
9,436 .50
8,320.00
8,320.00
8,206.00
7,571.56
7,670.00
6,786 .54
5,705.00

Individual Cumulative
16.8% 16 .8%
11.3 28.1

7.2 35.3
6.8 42.1
6.2 48.3
5.8 54,1
5.0 59.1
4.9 64.0 10%
4.3 68.3
4.1 72.4
2.7 75.1
2.1 77 .2
1.7 78.9
1.3 80.2
1.1 81.3
1.1 82.4 20%
1.0 83.4
1.0 84.0
.9 84.9
.9 85.8
.9 86.7
.9 87.6
.8 88.4
.6 89.0
.6 89.6
.5 90.1
.5 90.6
4 91.0
A 91.4
A 91.8
A 92.2
A 92.6 _
A 93.0
.3 93.3
.3 93.6
.3 93.9
.3 94,2
.3 9% .5
.3 94.8
.2 95.0

(To be continued)
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Table C-4 (continued)

Aztec 0il

Alaska Kenai
Derby Refineries
Apexco
Al-Aquitaine Exploration
Maruzen

Ashland

Tenneco

Pacific Lighting
Clark

Inlet

Oxy Petroleum
Geopol

Alaskan Exploration
Hunt 0il

Hamilton
Brinkeroff Drilling
American Petrofina
Alaska Energy
Ampco American
Hunt Industries
Transocean
Champlin

Acoma

Hamilton Bros. III
Hamilton

Buttes Gas
Calderwood

Hunt Petroleum Corporation
Mitchell

AGTIP

Pan Ocean

Coastal State
Canus

Carl Brewing
Aminol

Cable Investment
1409 Corporation
Sunlite

Hartog

Wisky

Arnold

5,122,96.

5,049.10
4,787.98
4,736.00
4,670.84
4,329.84
3,913.36
3,817.51
3,629.50
3,031.49
2,959.20
2,816.00
2 ,560.00
2,503.50
2,216.85
2,143.88
2,019.64
1,851.75
1,734.40
1,640.00
1,589.60
1,477.90
1,476.00
1,470.60
1,429.25
1,376.28
1,280.00
1,199.48
1,182.32
1,110.01
1,024.70

937.88

662.63

625.25

540,80

531.97

334.15

256.00

214,42

194..67

149.61

105.76

Individual Cumulative
2% 95.2%
.2 95.4
.2 95.6
.2 95.8
.2 96.0
o2 96.2 .
o2 96.4
2 96.6
.2 96.8
.1 96.9
.1 97.0
.1 97.1
.1 97.2
.1 97.1
.1 97 .4
.1 97.5
.1 97.6
.1 97 .7
.1 97.8
.1 97.9
.1 98.0

Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil
Nil

(To be continued)
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Table C-4 (continued)

Beel and Beel 94.70
Belco 70.52
Highland Resources 45.51
0il Resources : 21.47

2,389,758.33

86 members so deciles will be in groups of eight since so

many have such small percentages

Source of raw data: Pedro Denton, D.N.R.

Individual

Nil
Nil
Nil
Nil

Cumulative
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Appendix D

NON-COMPETITIVE ALLOCATION SYSTEMS:
A CRITIQUE

Michael Crommelin

Faculty of Law
University of Melbourne
Australia

Paper prepared for Dr. Mason Gaffney

27 January 1977



1. introduction

The United States represents the exception rather than the rule in its
adoption of competitive mechanisms for allocating oil and gas rights on public
lands.l The United Kingdom, Norway, Canada, Australia and the Middle East oil
producers have all preferred non-competitive systems. These systems may be
classified into two categories: filing (or "free entry") procedﬁres and dis-—

cretionary (or negotiated) systems.

2. Filing Systems

The distinguishing feature of these systems is the opportunity presented
to each private operator to obtain exclusive exploration and/or production
rights for oil and gas on public lands simply by lodging an application, at
nominal cost. Additional obligations may also be imposed, such as location
of a claim, survey of the area in question, and registration of the claim,
but these are generally insignificant. What is important is that the init-
iative in obtaining rights rests solely with the private operator. The
government has no active role in the allocation process. Examples of filing
systems for oil and gas rights may be found in Canada, in the northern and
offshore regions under the jurisdiction of the federal governmentz, and in
Alberta (until 1 July 1976).3 Many more instances occur in the field of hard
rock mining.

Problems encountered with filing systems are numerous while advantages are
few. The major difficulties include (a) inefficiency (b) loss of potential
government revenue, and (c) lack of control over location of oil and gas
operations.

(a) Inefficiency. Filing systems promote inefficiency by providing an
incentive for exploration before it is required. Each operator is aware of the

fact that, in order to obtain rights over prospective acreage, he must be the



first to make an application. He is therefore encouraged to apply earlier than
he would in the absence of this "competitive'" element. This factor in itself
need not lead to inefficiency if the cost of obtaining the rights is negligible,
However, a common characteristic of filing systems is the obligation imposed
upon private operators to spend fixed amounts in approved exploratory work each
year in order to maintain the rights in force. This requirement causes pre-
mature expenditure on exploration.

It is sometimes suggested that exploration should take place at the eariiest
possible date, in order to provide information about the resource. While it is
true that information is useful, it must be recognized that information is
obtained at a cost. A dollar spent on exploration today amounts to more than
a dollar spent next year. Accordingly, premature exploration reduces the
ultimate value of the resource in production.

Another argument made in favour of filing systems proceeds on the ground
that the cost of any inefficiency is bornme by the private cperator rather than
the government. Since the major companies explore in many jurisdictions other
than Alaska, it is claimed that encouragement of premature exploration merely
attracts dollars from other places to be spent in Alaska (with consequent
benefits to the local economy). The difficulty with this approach is that it
too overloocks the fact that exploration expenditures are taken into account in
assessing the wvalue of the resource. And it is that value which provides the
opportunity for govermment revenue. In the end result, it is the government
which suffers the cost of premature exploration.

Another problem with filing systems is that they do not ensure that rights
are awarded to the most efficient operator. The company which is first to
recognize the potential of an area need not be the one to develop it at least

cost. If rights are transferable among operators without restriction ( a



feature usually absent from filing systems because of opposition to "speculative"
gains) the most efficient operator may ultimately acquire the acreage by purchase.
But this may well be a costly process which again leads to inefficiency and waste.

(b) Loss of Government Revenue. Under a filing system, a private operator

has an incentive to apply for oil and gas rights in respect of an area as soon
as that area takes on a positive value, however small. Thereafter, any increase
in value of the area flows to the private operator rather than the government.

The discovery process for oil and gas causes frequent reappraisals of the
value of areas, often upwards. A successful well drilled on one block upgrades
the potential of adjoining areas. A government which allocates blocks on a
restricted basis, retaining nearby areas until their potential is better known,
is in a position to benefit from these information 'spillovers'. In contrast,
a filing system allows private operators to reap these unearned rewards. An
illustration is provided by the different allocation systems in force in Alaska
and the Canadian nerth at the time of the Prudhoe Bay discovery. Alaska was in
a position to sell adjoining acreage at considerable benefit to government
revenue. In Canada the filing system allowed private operators to acquire
prospective acreage on a first-come, first-served basis. The area under permit
more than doubled (from 190 to 440 million acres) between 1968 andI197O.4
There can be no doubt that the filing system preciuded the Canadian government
from vast revenues.

It is not surprising that the Canadian filing system was suspended in 1970,
with a view to widespread revision. However, in 1977 that process has still
not been completed.6 This illustrates ancother feature of filing systems: they
allow pri?ate operators to acquire rights long before development may be
contemplated. A cﬁange in external circumstances ( such as occurred with the

enormwous increases in world oil prices during 1973 and 1974) may destroy the
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underlying assumptions upon which the rights were issued. Nevertheless, the
government finds itself in a position where many of its options are foreclosed.
It may be driven to new forms of taxation by an inability (or unwillingness) to
revise the rights structure.

(c) Lack of Control Over Location. Since a filing system places the

initiative regarding allocation of oil and gas rights squarely upon the private
operator, the governmént has little opportuniéy to control the siting of
exploration and production. 0il and gas operations are thereby afforded pri-
ority in situations cf land use conflict. This situation is plainly incon-
sistent with government responsibility to take account of a wide range of
social, econcmic and political factors, such as impact on local communities

and protection of the natural environment.

The principal advantage claimed for filing systems is that the minimal role
of government iﬁplies correspondingly small administrative cost. This is so,
but the argument proceeds upon a highly restrictive view of cost. If account
is taken of the losses of potential government revenue flowing from the above
inefficiencies and inequities, it appears beyond doubt that filing systems are
very expensive to the publiec.

Finally, it may be noted that the original proponents of filing systems, the
Canadian and Albertan governments, have recently abandoned them. The proposal
for changes in o0il and gas rights in the Canadian northern and offshore regions
adopts competitive bidding as the allocation mechanism, as does the new Alberta

regime which took effect on July 1, 1976.

3. Discretionary Systems

Characteristic of discretionary or negotiated systems is the fact that the
administrator is placed in a position of chcosing among applicants for oil and

gas rights in specified areas. The government retains a very high measure of

\u
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control over private operators: it nominates the areas available for acquisition,
determines the time at which such areas become available, selects the operator
for each area, and (usually) lays down the terms and conditioms upon which
rights are acquired. In the result, there are often considerable variations in
rights among operators in different areas. Examples of discretionary systems
are found in ﬁorway7, the United Kingdoms, Australiag, and most OPEC countries,

Disadvantages inherent in these systems are (a) the potential for graft,
(b) inefficiency, (c) administrative difficulties and (d) loss of government
revenue, |

(a) Graft., It is unnecessary to say much about the opportunity for graft
and corruption presented by a system which vests wide descretion in a public
official to deal with resources of considerable value. It is not suggested that
this has been a failure of the Norwegian, ﬁnited Kingdom or Australian systems.
However, the potential must be recognized and, if such a system is adopted, an

appropriate review mechanism included to take aceount of this factor.

(b) Inefficiency. The inefficiency arising under discretionary systems

is derived from the fact that the private operator selected for each area is
not necessarily the least cost operator. Of course, this result is to a degree
intentional: it simply represents the price paid for the opportunity to imple-
ment government policy. The difficulty lies in quantifying that price. In

the absence of a biddiﬁg procedure, the government is unable to ascertain how
much potential revenue it is forgoing in order to promote its chosen policies.

(c) Administrative Difficulties. This factor is closely related to the

previous one. The administrator is placed in a position where he must choose
among applicants. On what basis should the choice be made? Undoubtedly the
legislature may specify guidelines or criteria. Inevitably, though, the

administrator will require considerable information regarding the geology of
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the area, exploration and pr05uction costs, marketing and pricing factors ~
(to name but a few) in order to éﬁ?l& thése guidelines. The difficulty is
compounded by the fact that the only source of such information is likely tc be
the companies themselves. Perhaps it is not surprising, therefore, that some
countries which rely upon discretionary allocation have opted for creatiom of

a government corporation teo participate in all phases of exploration, development
and production, not just as a means cf obtaining revenue but also to provide

the information necessary to administer the system. The United Kingdom and
Norway illustrate this trend.

(d) Loss of Government Revenue. Unless the government is confident that

it can design a production tax which is entirely successful in taking account of
differing geological, cost and location factors among fields (all of which
influence the ultimate value of production), discretionary systems involve a
loss in government revenue. This loss may indeed be large. 1In 1971 the United
Kingdom experimented with bonus bidding for 15 blocks in the North Sea. The
revenue obtzined, more than 37 million pounds, became a source of government
embarassment as people were not slow to calculate how much potential revenue
may have been lcst on the B48 blocks previcusly issued "free' by the discre-
tionary method.10

Advantages claimed for discretionary systems flow from the control retained
by government. The allocation process may be manipulated to aqhieve policy
objectives, such aspreference for domestic operators (apparent in the U.K.
system) and priority for small rather than large corporations. The only
response to be made to this claim is to inquire, at what cost?

Supporters of discretionary allocation also point out that it avoids "front-
end load" - the commitment of substantial capital sums by private operators

long before production (and cash flow) begins. However, it is not the only
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method for dealing with this problem. A competitive allocation system may be
designed where cash bcnuses are intentionally small because the system also
employs production-based taxes or charges designed to collect the greater part
of government revenue.

Finally, there is no doubt that discretionary allocatiom, if combined with
negotiated work commitments, may provide a means of subsidising exploration.
The preblem lies in deciding whether, accepting that a subsidy has been judged
to be desirable, this method represents the most efficient form of subsidy.
This is unlikely tc be the case. The cost to government revenue is unascertained,
so that the success cof the programme is difficult to evaluate. Moreover, it
has been shown that if a government is prepared to give up cash bonuses in order
to stimulate exploration, work ccmmitment bidding will generate greater explor-

. , 1
ation expenditure.

4. Comclusion

In svmmary, it is suggested that competitive allocation of cil and gas rights
over public lands has considerable advantages over non-competitive mechanisms,
on both efficiency and equity grcunds. Competitive allocation need not be
incensistent with other government objectives, such as avoidance of front-end
load. Part of the strength cof a competitive system is derived from the fact
that it places reliance upon private operatcrs tc evaluate different areas
(although government shculd not be precluded from calculating reserve bids,
which implies that government cbtain the infcrmation necessary for this task).
Moreover, competitive allocation may be the only way (short of ex post assess-
ment) of taking account of all factors which determine the value of areas. When
used in combination with other taxes and charges, bidding provides a measure of
the effectiveness of the entire revenue system. When the level of bids uni-~

formly rises, the government receives a signal that revision of future tzxation
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arrangements may be necessary ( the converse also holds). Lastly, and perbaps
most significantly, competitive allocation adds a measure of political accept-

ability (and thereby stability) to a s&stem designed for publie resources.



Footnotes

1.

10.

11.

Competitive mechanisms are not exclusively employed in the U.S., of course;
the Mineral Leasing Act of 1920 provides for non~competitive allocaticn
outside a "known geologic structure of a producing oil or gas field."

Canada 011 and Gas Land Regulaticns, Statutery Orders and Regulations 61 -
252 (as amended). A detailed description (and critique) of this system is

to be found in Michael Crommelin, "Offshore 0il and CGas Rights: A Comparative

Study", 14 Natural Resources Journal 457 - 500 (1974).

For a review of the Alberta allocation prccess as it operated until July 1,
197€, see Michael Crommelin, "Government Management of Cil and Gas in
Alberta'", 13 Albterta Law Review 146 - 211 (1975).

. Canada, Department of Indian Affairs and Northern Develcpment, Activities

1970: 0il and Gas North of 60 (Ottawa, 1971).

See Crommelin, "Offshore 0il and Gas Rights", 474.

In May 1976 the federal government issued a Statement of Pclicy giving
details of the proposeé new leasing system. The legislation to implement
the wiaespread changes has net yet appeared. (January 1977)

For an account of the Nerwegian system, cee Kenneth Dam, "The Evolution of
North Sea Licensing Policy in Britain and Nerway", 17 Journal cf Law and

Economics 213 - 263 (1974).

See Dam, "North Sea Licensing Policy", and Crommelin, "Offshore 0il and
Gas Rights".

See Cremmelin, "Offshore 0il and Gas Rights''.

Crommelin, "Offshore 0il and Gas Rights", 470.

Grege K. Frickscn, "Work Cormitment Bidding", in Crcmmelin and Thompson (eds.),

Mineral Leasing as an Instrument cof Public Policy (Vanccuver: University of

British Columbia Press, 1977 forthcoming).
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UNCERTAINTY, COMPETITION, AND LEASING POLICY
by

Richard B. Norgaard*

In a world of certainty and ;cmpetition—~of known resources, known produc-
tion costs, known future prices, and many competing firms—-the optimal resource
transfer policy would be to sell development rights everywhere simultaneously
on a simple lump-sum basis to the highest.bidders. On the other hand, when
there is considerable uncertainty, all at once, fee-simple sales will be sub-
optimal. Farmland, for example, is almost always sold on a lump-sum basis for
the quantity and quality of the land can be readily assessed, the costs of
farming are quite well known, futures markets are available to stabilize in-
come received by farmers, and there are many buyers and sellers of farml#nd.

Book publication rights are an example of the opposite extreme; the demand for

‘a book is difficult to predict, average production costs decrease substantially
with volume, and most authors are quite fortumate to have more than one seriously
interested publisher. Due to the uncertainty at the time the sale must occur,
most publication rights are transferred in exchange for a royalty--a share of

the gross revenues.

Petroleum development rights are currently transferred using a mixed strategy,
a combination of lump-sum (bonus bid) payments and royalties. This paper investi-
gates how uncertainty and competition theoretically relate to optimal leasing
policy in section I; reviews game theoretic bidding models in section II; ana-
lyzes leasing performance for offshore Cook Inlet, Alaska, in section III; and

*Assoclate Professor of Agricultural and Resource Economics and a member of
Energy and Resources Group, University of California, Berkeley.



presents general conclusions in section IV. Overall, this paper is concerned

with whether the current mixed strategy is mixed appropriately.

I. Uncertainty and Leasing Policylf

In this section we will assume that the assumptions of the competitive eco-
nomic model hold, particularly with respect to the number of buyers and sellers,
except that uncertainty will be introduced. Te begin, however, it is appropriate
to review why the competitive model under conditions of certainty leads to the
conclusion that the optimal petroleum leasing policy 15 to lease all tracts
strictly on a lump-sum (bonus) bidding basis. Under these conditions, the most
efficient firms-~the ones with the lowest production costs-—would win the lease
gince they will be able to bid the most. The state would collect all the rent
since competition between firms would eliminate excess profits. Lastly, theo-~
retical studies Indicate that, under conditions of uncertainty, competitive
industry will optimally =xploit a finite resource over time;g/

A royalty would be an undesirable means for the state to collect rent since
it decreases revenues on the margin and thereby reduces the incentive to explore,
drill wells, and bear extraction costs. These distortions lead to lower produc-
tion levels and lower government revenues. Thus, under certainty,; the optimal
policy is to lease all tracts to the highest bonus bidder; with no other forms of

payments required.

;J Discussion similar to this section but applied to federal 0CS leasing can
be found in Hayne E. Leland and Richard B. Norgaard with Scott R. Pearson, "An
Economic Analysis of Alternative Quter Continental Shelf Petroleum Leasing Poli-
cies," Prepared for the Office of Energy R&D Policy, National Science Foundation,
September, 1974,

2/ Robert M. Solow, "The Economics of Resources or the Resources of Economics,"
American Economic Review, Vol. LXIV, No. 2 (May, 1974), pp. 1-14. The theoretical
model assumes that the rate of interest is appropriately determined in perfect

capital markets. To the extent ‘that this is not true, the conclusions reached
in these analyses will be incorrect.
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‘But petroleum &evelbpment is not risk free, especially in frontier areas
such as Alaska. There is uncertainty about the amount of petroleum that will
be found. Section III of this report indicates that this risk has been sub-
stantial. The costs of exploration, production, and transport to market vary
greatly in Alaska and are largely unknown to potential lessees at the time of
a sale. And future petroleum prices are highly uncertain due to OPEC's insta-
bility and changes in the pace of resource discovery and technological break-
throughs. For a variety of reasons--changing social values, increased awareness
of environméntal complexity, and skepticism of new technology—these uncertain-
ties seem to be greater than they have been in the past.

Relative to the risk-free optimal leasing policy, uncertainty introduces
exploration, sale sequencing, and risk sharing into leasing strategy. To the
extent that petroleum firms, or at least many firms, operating in or potentially
operating in Alaska are more risk averse or less able to diversify risk than
Alaskans as a whole, the firms tend to discount future net revenues too much.
Excessive discounting leads to suboptimal exploration and development, lower
levels of production, and comsequently to lower bonus bids., Further, uncer-
tainty makes it difficult for firms to raise capital. Small firms with fewer
opportunities to spread risk may be at a disadvantage to larger firms. Un-
equal competition is less competition which further reduces the likelihood that
the govermment will céllect its fair share.

Exploration, -especially with the drill bit, reduces uncertainty. More ex-
ploration prior to lease sales could substantially increase govermment revenues.
Of course, for those areas for which additional early exploration results in a
lowering of expectations of petroleum potential, bonus bid revenues would de-
creése sharply. 1Indeed, with additional exploration prior to sales, more areas

would logically remain unleased than with the current timing of exploration.

g g
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On the other hand, where earlier exploration results in inﬁreased expectations
of petroleum, bonus bid revenues would increase. To the extent that many firms
are more risk averse and/or less able to diversify risk than Alaskans as a whole
and/oxr to the extent that the current approach to exploration is inefficient
due to information externalities, bonus bid revenues to the state will increase
on the average. The analysis developed in section JII indicates that, if ex-
ploration Yith the drill bit increased the effectiveness of the bonus bid from
16 percent to B0 percent as a means of collecting rent on offshore Cook Imnlet
sales through 1968; then lease bonus bids would have increased overall by a
factor of five. The increased revenues to the state would have been equivalent
to nearly $300 million (in 1975 dollars) recelved in 1961.1J Since most if not

all state~initiated exploration with the drill bit prior to lease sales would

have been undertaken by industry eventually anyway, the $300 million represents

a net gain. Many will argue that government-initiated exploration is inefficient.

Perhaps so, but from the point of view of revenues to the state, it appears that

considerable inefficiency would be tolerable.

RECOMMENDATION I.A. The Department of Natural Resources should

initiate the drilling of some of the more uncertain structures, es-

pecially in new areas, and publicly disseminate the information

.collected prior to lease sales.

The state would be better able to plan petroleum lease sales over time if

it had better information on resource potential in the various petroleum areas.

o mr we SR e as Cs e T ER AR W W GE 4P W @ fE EL SR W) W Gp G O EE e s Ep EE e G SR SR ms R W e G ww

1/ Using a 10 percent discount rate, the 1961 present value in 1975 dollars
of bonus bids received from offshore Cook Inlet tracts was $73.8 million. The
16 percent effectiveness rate is derived in section III. Raising the effective-
ness rate to BO percent would increase the revenues by an additional factor of
4, or an additional $295.2 million. This estimate is subject to all of the
assumptions specified in section III but nevertheless is an appropriate illus-
tration of how earlier exploration could increase revenues.

-
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The wellhead value of Alaskan oil may be fairly sensitive to the level of pro-
duction due to limited pipeline capacities within the state, 1}mited demand on
the West Coast, and limited pipeline capacities to the Midwest. Unless Alaskan
0il can be exported to Japan, there will be significant advantages to coordinat-
ing petroleum development with transportation development and demand. With better
information, lease sale revenues io the state could be better predicted or sales
better scheduled to meet state revenue needs. The timing of lease sales with
different expected petroleum potential is the best mechanism for scheduling pro-
duction and reﬁenﬁes. Pfoduction prorationing, such as occurred extensively in
Texas, Oklahoma, and Louisiana during the late 1950's, is a poor mechanism since
capital (each well) is used inefficiently. Such inefficiencies in the long run
reduce the rent collected by the state. Currently, however, the state 1is not
systematically collecting information on the rescurce potential of petroleum

provinces for the purpose of scheduling lease sales.

RECOMMENDATION I.B. The Department of Natural Resources should

share with industry the expense of collecting geological and geo-

physical information and develop its own capability or contract for

the interpretation of seismic and other data in order to better

assess petroleum potential for the purpose of improving the schedul-

ing of lease sales.

Petroleum development risks can be shared between government and industry
in many ways--~royalties, oil pledges, annual rental payments, and profit sharing
are the more commonly considered means. Because risk is shared in these ap-
proaches, the negative effects stemming from risk aversion--excessive discount-
ing of future revenues and lower levels of competition-—are abated. Since annual

revenues are related to production (or cumulative acreage or estimated value of
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acreage under lease), the revenues are more evenly distributed over time than
when more reliance is placed on the bonuq bid. This is advantageous if the
state perceives a lower rate of discoun; as appropriate and/or is reluctant to
rely on capital markets to even out the flow of bonus bid revenues. Differences
in the various schemes for sharing risk are developed fully in the main text

of this report and, hence, further elaboration is unnecessary here.
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II. Game Theory and Leasing Policy

The market economy model is the predominant framework used in western so-
cieties for thinking through issues involving resources (property), production,
and exchange. With or without a formal course in economics, most people cur-
rently understand and accept the concept of competitively determined market
prices. The theory of supply and demand; barely two centuries since its In-
fancy, is deeply embedded in the slogans of businessmen, the logic of newspaper
editorialists, and the rhetoric of legislators. Because the basically simple,
yet expandable and adaptable, market model is widely accepted, both debate over
economic issues and public decision making are vastly simplified.

However, there are other models or frameworks for devising individual
strategies and for analyz}ng economic behavior. Game theory is such a model
with special importance to leasing policy. In the competitive model; certainty
and competition are assumed. Game theory, on the other hand, assumes uncertainty
and a limited number of competitors. The objective of this section is to describe
the differences between the models and their implications for leasing policy.
Alaska will not collect its falr share of the rent if it presumes the competi~
tive market model 1s operational while industry plays a different game.

With respect to petroleum development right bidding, the two models differ
as follows. 1In the competitive model the petroleum potential is known, and there
are many bidders. Each bidder realizes that he will only be able to win tﬂe
lease and thereaéter cover all costs if he is the most efficient operator. Since
efficiency of operation is the only variable the entrepreneur can affect, all
entrepreneurial talents are directed at efficiency. Competitive bidding with
reascnable certainty does take place in some areas of construction and light
manufacturing, and in these industries efficiency indeed makes the critical dif-

ference between success and failure.



Efficiepcy never hurts a firm which faces limited competition in an un-
certain situation. But under these circumstances, there are additional or
alternative ocutlets for entrepreneurial talent. The cbjective is still profit
maximization, but now the bidder logically asks: "What is the tradeoff be-
tween reducing the bid and reducing the probability of winning; what is the
optimum reduction from the tract's expected vaiue-for profit m;;imization?"
Game theoretic models provide an analytical framework for answering this ques~
tion. The petroleum iﬁdustry managers have undoubtedly asked and pursued the
question intuitively since the industry‘'s beginnings. Formal models have been
employed, at least experimentally, since at le;st 1962.1J

" The model by Capen et al. is fairly representativé and is presented here
to illustrate the factors formally considered.

Let

fi(x) = the probability density function for the ith op-
ﬁonents‘ bid;
and let
Fi(x) = the probability that the Zth opponent bids a value

less than x.

With n opponents,

n
w Fi(X) = the probability that n independent opponents all
1=l
bid a value less than x.
Now let

g(x) = the probability density function for our bid.

1/ E. C. Capen, R. V. Clapp, and W. M. Campbell, "Competitive Bidding in
High-Risk Situations," Journal of Petroleum Technology (June, 1971), pp. 641-653.




Define
n
h(x) = Kn 7 F(X)| g(x) = the probability density function for our
i=1

winning bid where Kn is a constant to make
the integral of that density equal 1.

Then the expected value of our winning bid, E(Xw) is:

E(Xw) = f zh(x) dx
- I TI’ F (X)| g(x) dx.

The objective then is to maximize this expected value. The bidding strate-
gist clearly becomes cogcerned with two phenomena-~the number of opponents, n,
and the probability density function of the opponents' bids. Capen et al. assume
that the opp;nents' bids are independent and their probability density functions
(quality of information about tract value) are the same. Alternative-.assumptions
about' the underlying density functions have been utilized; log normal is fre-
quently rationalized.lj Except in the simplest examples, solutions are derived
through simulation techniques rather than analytically.

Other researchers have simulated optimal strategies when all bidders are
pursuing optimal strategies and investigated'strategies where thé bidder expects

he has superior or inferior information relative to his competition.zj It is

- em e wr em e W G E M W S e G fm Gm B G S ST W Th U SE GE e SR B R SR Gn Mr Se GD B Sm A G= = =

1/ Paul B. Crawford, "Texas Offshore Bidding Patterns," Journal of Petroleum
Technology, March, 1970, pp. 283-289. Also, Chester Pelto, "The Statistical
Structure of Bidding for 0il and Mineral Rights,” Journal of the American Sta-
tistical Association, Vol. 66, No. 33 (September, 1971), pp. 456-460. Capen et al.
also provide a simple argument for the log-normal distribution.

2/ C. D. Zinn, W. G. Lesso, and G. R. Givens, "OILSIM--A Simulation Model for
Evaluation of Alternative Bidding Procedures," Paper presented at the 96th Winter .
Annual Meeting, American Society of Mechanical Engineers, November 30-December 5,
1975, Houston, Texas; and E. L. Dougherty and M. Nozaki, "Determining Optimum Bid
Fraction," Journal of Petroleum Technology, March, 1975, pp. 319-356.
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iﬁteresting to note that, while a significant portion of the growing literature
on bidding for petroleum rights on public lands has been contributed by univer-
sity researchers, almost none of the papers take a public perspedtive.lJ A
forthcoming Ph.D. dissertation by Douglas K. Reece incorporates a superior game
theoretic model and specifically simulates what happens to the government's
share of the rent as the number of bidders 1ncreases and the quality of informa-
tion improves under lease bonus, royalty, and profit share bi&ding schemes.
Completion of this dissertation is expected by June, 1977.2/
In summary, under conditions of certainty and a large number of bidders,
the state of Alaska could expect to receive all of the rent from the petroleum
resource. Game theory indicates bidding strategies whereby firms can maximize
the rent they receive from the petroleum resource when there is uncertainty
and few bidders. Game theoretic models indicate that the magnitude of the
winning bid and, hence, the share of the rent received by the government in-
creases with increasing certainty and more bidders. These general conclusions
support the argument for more publicly initiated expldration and for the state
of Alaska te establish bid-rejection criteria thch, at least, have the effect

of increasing competition and perhaps are established to counter game theory

derived industry-bidding strategies.

RECOMMENDATION IT.A. The Department of Natural Resources should

egtablish bid rejection criteria hased on the expected value of
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1/ Leading universities are Southern Methodist University, University of
Southern California, and the University of Texas. An article by David Hughart
of the University of Michigan is an exception to the above generalization. See
David Hughart, "Informational Asymmetry, Bidding Strategies, and the Market of
Offshore Petroleum Leases," Journal of Political Economy, Vol. 83, No. 5 (1975),
pp. 969-985.

2/ Douglas K. Reece, "Leasing Offshore 0il: An Analysis of Alternative Bid-
ding Systems." Applied Economics Division, Graduate School of Business Administra-
tion, University of Califormia, Berkeley, June, 1977.
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petroleum in order to effectively increase the level of competition

by one bidder.

RECOMMENDATION II.B. The Department of Natural Resources should

employ an expert in game theory as a part of its permanent staff

to _explore the implications of alternative game theory models, levels

of information, and leasing strategies from the state's perspective

and to assist in the development of bid rejection criterla for parti-

cular lease sales. Given the theoretical nature of this staff posi-~

tion, a joint appointment with the University of Alaska, Anchorage,

may prove attractive.
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III. Analysis of QOffshore Cook Inlet Leaée Sales

The lease sales of offshore Cook Inlet tracts are analyzed in this section
in the context of the problems raised by uncertainty and game theoretic biddiﬁg
strategles developed earlier. This area was selected because there have been
a fairly large number of sales and tracts leased, there is a history of produc-
tion, and per barrel production costs are probably more representative of other
Alaskan petroleum provinces than, for example, Prudhoe Bay. The level of com-—
petition, bidding patterns, and lease ownership are considered in Part A. An
estimate of the share of the rent captured bf the state, the effectiveness of
the lease bonus bid in capturing rent, and possible explanations of this effec~
tiveness are developed in Part B.

The analysis draws upon leasing data kept by the Division of Lands, pro-
duction data kept by the Division of 01l and Gas, and production decline rates
estimated by John Miller of the Division of 011 and Gas. John Baxandall of'the
Divigion of 0il and Gas supervised the data processing and derivations of key
statistics. The initial data came from diverse sources which had never been
brought together in a single analysis before. Each of the initial data séts
had some errors, and additional small errors have undoubtedly been made in the
process of combining the sets. Time has been insufficient during the period of
this study to correct all of the possible small errors. No errors of combipna-~
tion of errors have been come upon to date, however, which would change the

general conclusions of the analysis.

RECOMMENDATION III.A.,l. The Department of Natural Resources should

allocate more resources to data management and to processing capa-

bility to improve the accessibility and reliability of information

needed for ongoing management decisions and occasional in-depth

analyses.
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A. Competition, Bidding Patterns,
‘and Lease Qwnership

The level of competition and average lease bonus bids for offshore Cook
Inlet sales through 1968 are presented in Table 1. The average number of bidders
per tract in these sales ranges from one to four, with the vast majority of the
sales averaging between two and three bidders per tract. These averages are not
impressively high. The average number of bidders, for example, for federal OCS
sales in the Gulf of Mexico in the early 1960's ranged between three and four,
nearly 50 percent higher.l/ Column 8 of Table 1 indicates the percentage of
tracts leased, with only one bidder. For the sales with a significant number of
tracts, this ranges from 11 percent to 36 percent, with an overall a§erage of
25 percent. For the federal sales cited above, 37 percent of the tracts leased
received only one bid. Column 9 of Table 1 indicates the percentage of tracts
with four or more bidders. For the larger Cook Inlet sales, this ranges between
26 percent and 51 percent, with an overall average of 33 percent. For the federal
sales cited above, 41 percent of the tracts leased had four or more bidders.
These two columns in Table 1 together i1llustrate the wide range in the.interest
in bidding on individual tracts in each lease sale and across lease sales.

Merely looking at the number of bidders, however, is insufficient. 1In the
Cook Inlet sales, at least one of the bids on a significant number of the tracts
has been placed by an individual or group of individuals. These bidders have
poorer access to geologic and seismic data and, when a tract is won, are unlikely
to be able to acquire sufficient capital or expertise to explore for and develop
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1/ The lease sales dated February 24, 1960, and March 13 and 15, 1962, are
used for comparison because a bidding and production analysis similar to that
developed in this report is available: John Lohrenz and Hillary A Oden, '"Bidding
and Production Relationships for Federal OCS Leases: Statistical Studies of Wild-
cat Leases, Gulf of Mexico, 1962, and Prior Sales," Paper prepared for the 48th
Annual Fall Meeting of the Society of Petroleum Engineers of AIME, September 30-
October 3, 1973, Las Vegas, Nevada, Paper Number SPE 4498.
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TABLE 1

Average Percent
, ) number Percent of tractes
Lease Total of bidders| of tracts| with four
sale Acreage Number bonus bid | Bonus bid on each with only or more
number Date leased of tracts recelived per acre tract one bidder bidders
1 2 3 4 5 6 7 8 9
1975 dollars percent
1 December, 1959 25,621 11 5,491,775 214,35 2,4 36 27
2 July, 1960 8,435 5 126,702 15,03 1.6 60 0
3 December, 1960 1,852 1 18,464 9.96 1.0 100 0
7 December, 1961 146,126 33 26,687,220 183.10 2.5 36 30
9 July, 1962 264,437 74 28,830,474 109,00 2.8 23 28
10 May, 1963 75,669 35 1,960,480 25.93 3.0 11 29
12 December, 1963 184,248 135 4,858,631 26,37 2,8 22 27
13 December, 1964 149,089 86 1,951,697 13.09 2.8 27 26
15 September, 1965 287,383 - 187 8,299,350 28.88 2.9 33 34
16 July, 1966 76,394 65 2,174,137 28,46 4.0 22 51
19 March, 1967 2,560 1 4,521 1.77 1.0 100 0
20 July, 1967 175,836 85 31,685,321 180,19 4,0 14 47
22 October, 1968 895 1 10,266 11.47 2,0 0 0

ot



15.

petroleum. They typically bid a small fixed amount per acre--$1,00, $1.01, and
$1.10 have proven popular--on a large number of tracts. These "fishing bids"
gignificantly increase the apparent average number of bidé per tract but provide
little competition to the more knowledgeable industry bidders o; tracts more
likely to be valuable. For example, in lease sale 9 there were a total of

207 bids submitted on 74 tracts léased, an average of 2.8 per tract. But 101
bids of $2.25 per acre or less were submitted, and 25 tracts were leased with
these low bids. If we subtract both the low bids and the less valuable tracts
won with low bids from the total, then 106 serious bids were submitted on 49
tracts. The average number of bidders per tract falls from 2,8 overall to

2.2 serious bidders on the more likely tracts.

The sum of the lease bonus bids on the 25 tracts in lease sale 9 won with
fishing bids came to $100,000 or only 0.6 percent of the total in bonus bids
received in this sale. Only one tract won with a fishing bid (Pan American 0il,
ADL tract #17579) has ever produced a significant amount of ocil. This tract's
share of the total discounted value of 0il produced and expected to be produced
from tracts ever in production to date come to a mere 1.5 percent, The higher
level of apparent industry interest in the federal sales cited above has typi-
cally been attributed to the remoteness of and special technologies needed in
Alaska. It appears, however, that a large portion of the difference may also
be due to more intenge screening of industry nominations of tracts to be leased
or better selection by the U, S. Geological Survey of sites with petroleum po-
tential. In the federal sales cited above, between 15 percent and 30 percent
of the tracts became productive, whereas only 2 percent of the offshore Cook
Inlet tracts leased through 1968 have thus far produced a significant amount of

oil.
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RECOMMENDATION III.A.2. The Department of Natural Resources should

initiate an analysis of the tract nomination and selection process; the

role of nonindustry bidders apnd low dollar bids on the level of com~

petition; and the administrative, environmental, and resource develop=-

ment delay costs of leasing petroleum development rights on highly un-

likely tracts and/or to bidders incapable of undertaking exploration

and development.

The average bonus bid per acre for each lease sale is presented in column 6
of Table 1. The average bonus bid per acre im 1975 dollars ranges between $13
and $214 for the significant lease sales. This compares with an average of $786
for the Gulf of Mexico sales in the early 1960's. The difference between Gulf
of Mexicoe and Cook Inlet bids is usually attributed to the differences in de-
velopment and transportation costs. More significant, perhaps, is the differ-
ence in the tract selection criteria used by the federal and state administrations.

Pan American, Richfield (now combined with Atlantic and called ARCQ) and
Union have had the greatest influence on offshore Coog Inlet saleg. Lease
sales 7 and 9 transferred the only tracts that are currently producing or have
historically produced oil. 1In these two sales, these three companies--the latter
two bidding jointly with six other large oil companies——acquired 58 of the 107
tracts leased and spent almost $28 million of the $30 million collected in bonus
bids (Table 2). These three consortia acquired 13 of the 17 tracts which later
proved productive. Atlantic acquired three of the remaining four productive
tracts but has since joined with Richfield.

The distribution of lease holdings among companies on the federal QCS in

the Gulf of Mexico is comparable. There, 10 companies held 62 percent of the

Y

acreage in 1972, But in Alaska, 9 of the 10 companies formed 3 consortia,

lj U. S. Senate Committee on the Judiciary, Subcommittee on Antitrust and
Monopoly, Testimony of Dr. John W. Wilson, Chief, Division of Econmomic Studies,
Federal Power Commisgion, Washington, D. C., June 27, 1973.



TABLE 2

Lease sale

Lease sale

Lease sales

No. 7 No. 9 Nos. 7 and 9
Number Number Number
of Bonus of Bonus of Bonus
tracts bid . tracts bid tracts bid
won paid won paid won paild
thousand thousand thousand
dollars dollars dollars
Richfield bidding with Socal, ,
Shell, Sinclair, or Phillips 8 5,671 13 7,715 21 13,386
Pan American 13 7,296 13 3,338 26 10,634
Union bidding with Ohio
or Socony Mobil 3 165 8 3,624 11 3,789
Total for three groups 24 13,132 34 14,677 58 27,809
Total for sale(s) 33 14,411 74 15,626 107 30,037

LT
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whereas in the Gulf of Mexico, almost all of the companies joint bid with each
other at sometime or another. An analysis of bidding in these sales does show
competition between the consortia on those tracts which were most attractive,
some of which later became productive. Nevertheless, if one 1s not aware of
the consortia, there appears to.have heen more companies competing and more
participation in presale exploration and bid formulation than ghere, in fact,
was. The consortia specified in Table 2 broke up somewhat in later offshore
Cook Inlet sales. Independent bids appear to have been submitted by Shell and
Socal, for example. And new names, notably Texaco and Marathon, appear among
the more aggressive bldders in the later sales.

In the economist's model of perfect competition, there are many well-
informed participants bidding prices up or withholding goods from sale until

an equilibrium market price is reached. Doubt has thus far been cast on the

.assumption that there have, in fact, been many bidders. Lack of knowledge is

also apparent from an analysis of bidding patterns. Column 10 of Table 3 pre~
sents the ratio of the difference between the first two"hids divided by the

sum of the first two bids. With competition and perfect information, this ratio
should be very close to zero, while the greatest it could even possibly be 1s
one. The ratio when a large number of randomly drawn numbers are compared

tends toward an average of 0.5. This ratio for Lease Sales 7 and 9 averages
0.32,

With perfect information and many bidders, the winning bid should equal
the discounted value of the 0il less production costs and royalties. Given
that royalties are proportional to value and production costs stay within a
fairly well-defined-range for Cook Inlet, one would expect if information prior

to the lease sale was "pretty good" that the ratio of the discounted value of



TABLE 3

ADL Name of Total . Discounted value of:
tract Hema of second nimber Bonus bid 011 production B, - l!
mmber highest biddar highest bidder of bidders Bonus bid per acre - 011 production per acre 011/bonus bid Bl + 32
1 2 ) 3 4 5 6 f] 8 9 10
: thousand thousand
1975 dollsrs 1975 dollars 1975 dollars 1975 dollars
17579 | Pas American None 1 20 (] 18,340 3,582 904.7 1.00
17586 | Pan American British American 5 1,422 . 463 14,510 4,746 10.3 0.78
17587 | Pan American Culf 3 1,202 464 3,813 1,471 3.2 0.90
17594 |Unioa and Ohic Pan American 2 237 46 25,398 4,769 102.9 0.42
17595 | Pan American Richfield, Shell,
and Socal 5 4,730 926 42,507 8,325 9.0 0.40
17597 | Superior Union and Ohio [ 721 141 22,292 4,354 0.9 0.20
Lease sals No. 7—other 2.3 18,355 153 0 0 0 0.31
Leans aale No. T--total 2.5 26,687 183 125,920 :173 4.7 0.36
18729 | Union snd Ohio Lloyd Povers 2 142 46 221,812 71,906 1,566.8 0.91
18730 | Union and Ohio Atlantic L] 96 25 315,264 82,140 3,297.5 0.43
18731 | Union snd Ohio Atlantic ] 4,062 1.053 117,888 30,733 29.1 0,70
18742 | Pan Americen Socony Mobil,
British Aserican 3 971 192 74,888 14,788 .4 0,12
18746 | Pan American None 1 62 20 43,296 13,527 694.4 1.00
18754 | Richfield, Shell, | Pan Amsrican 5 5,566 1,486 715,242 20,086 13,5 0.07
and Socal
18756 | Richfield, Shall, | Pan American 4 953 186 110,387 21,558 115.8 0.00
and Socal .
16751 | Union and fichfield, Shell,
Socony Mobil and Socal 4 1,122 220 84,019 16,508 74.9 0.7
18772 | Atlantic Psn American & 110 29 AB,768 12,704 445,1 0.21
18776 | Atlantie Union and Ohio 5 244 190 12,753 9,963 52.4 0.89
18777 | Atlentic Union and Ohio 4 90 48 75,909 39,908 839.7 0.36
Leass gale ¥Mo. 9—other 2.6 15,413 69 0 0 0 0.32
Leasa sale No, 9-—total 2.8 28,830 109 1,180,226 4,464 41.0 0.30

Note:

derived as follows.
to 1975 dollars using the wholesala price index.
aach tract by John Miller of the Division of 01l and Cas.

Column 7 presents an estimate of the discounted walue of ofl production at the time of the lease aale expressed in 1973 dollars.
The quantity of oil produced from the tract each year to 1975 was valued at the average wellhead price for that year and converted
Production in 1976 and later yeats vas eatimated from 1975 production and decline rates darived for

For 1976 and later yeara, real prices wers forecast torise at 3 percent per year,

This estimata was

The eati-

mated historic and projected future values of 01l production were discounted back to the lease aale year using a 10 percent diacount rata and then
aggregsted.

-°61
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the. oil to bonus paid on a tract would be positive and reasonably constant.
Column 9 of Table 3 illustrates that this ratio varies from 0 on the numerous
unproductive tracts to 3,298 in the case of ADL tract #18730 leased in Sale 9.-
Seisumic exploration obviously produces very imperfect information. No one
questions that there is uncertainty. The point of these two paragraphs is to

show how fremendously large the uncertainty really is.

As aﬁggested-in the previous paragraph, one would expect there to be a
strong positive correlation between the discounted value of the oil and the
bonus bid offered under conditions of certainty or perfect Information. Using
the respect;ve values for these variables from Lease Sales 7 and 9, shown in
Table 3, the sample correlation between the discocunted value of the oil and the
bonus bid is slightly negative, -0.065. Other researchers have shown a strong
correlafion between the number of bidders and the bonus bid. PFor Lease Sales 7
and 9, the simple correlation between these two variables 1s indeed large and
positive, 0.5613.

Given both the low level of competition and the uﬁ;ertainty, bidding games
are played. There are numerous examples of an individual 6r company establish-
ing a simple bidding pattern, for example, $1.00 per acre or perhaps $2,500 per
traét, and another individual or company learning this pattern from previous
sﬁles and bidding $1.01 per acre or $2,501 per Yract and winning the lease.
Close bids hardly indicate competition when the numbers used are so obviously
unrelated to an expected quantity of oil in place. On one tract, ADL #18729,
Union 76 bid $76,760 and won. Table 3,\éolumn 7, 1lndicates that the estimated
distpunted value of the o0il on this tract in 1975 dollars, at the time of the

lease gale, was $222 million.
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A model was hypothesized to describe the relationship between bonus bid (B)
and two "explanatory" variables, the discounted value of the oil (DV0) and number
of bidders (N) as follows:

B, B
B = aDvo © N °.
The value of a was expected to be a small fraction. The value of'B1 was expected
to be between 0.5 and 0.8. B2 was expected to be positive, but it was unclear
whether to expect it to be greater or less than one. Lease Sales 7 and 9 data
were fitted to this relationship by linear regression analysis after taking the

logarithms of both sides of the equation. The estimated relationship is:

B = 0.043 pvo®* 38 w19,

The R2 (multiple correl;tion coefficient) is 0.72 and Bl and B2 are significantly
different from zero at the 95 percent, or better, confldence level. The statisti
cal significance of a 1is much less certain whicﬁ further emphasizes the under~
lying high uncertainty in seismic exploration information.

The estimated relationship indic;tes that, even when account is taken of
the value of the oil discovered after the fact, the bonus bid is highly sensi-
tive to the number of bidders. The analysis indicates, for example, that, when
the number of bidders increases from three to four, the bonus bid increases by
approximately 16/9 or by an additional 78 percent. This undoubtedly overstates
the sensitivityﬂgf the bid to the number of bidders since the actual o0ll prcduced
is used in the estimation of the relationship rather than the industry's prior
expectation of‘oil at the time bids wmust be formulated.

The parameter o is understandably small since the firm must reduce its bid

from the value it would be if 01l was there (as was the case for the productive
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tracts used to estimate the relationship) by the probability that oil, in fact,
will be found. It is curious, however, that Bl is considerably less than rather
than equal to one. This suggests that potential large fields are discounted
more than potential smaller fields. Perhaps, risk aversity and/or capital con-
straints prevent firms from bidding the price of the few potentially highly
valuable tracts up to their full market value. This possible relationship is
consistent with the author's research on federal 0CS leases where it appears
that those companies which place a few large bids on the most likely tractsg
generaily earn higher returns than those companies which place more but smaller
bids on less likely tracts.

In summary, the data illustrate the tremendous variations between bonuses
bid and subsequent petroleum production, The simple correlation coefficient
between these two varilables even turned out to he negative. There is also sub-
stantial variation hetween the winning and next highest bid, variation closer to
randomness than to order. These phencmena are undoubtedly due to a combination
of high uncertainty, risk-averse behavior, capital consffaints, and bidding games,
Regardless of which of these explanations or combinations of explanations is most
important, the bonus bid appears to be an ineffective method, or at least highly
erratic method for the state to collect petroleum rents, This will be considered

in further detail in Part B.

B. Bonus Bids and Rent Collected by the State

It 18 now well known to Alaskans that approximately 90 percent of the
Prudhoe Bay field was acquired by ARCO and British Petroleum in mid-196Q0's sales
which, along with considerable other Arctic Slope acreage, brought $10,500,000
in bonus bids. After oil was discovered, the small amount of remaining Prudhoe

Bay acreage brought $900 million in bonus bids. Clearly, had the state known
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about the Prudhoe Bay field in advance, between $5 billion and $10 billion more
would have been collected in bonus bids. Several years after the sale, petro-
leum prices tripled. Presuming that industry had not predicted this increase

at the time of the sale, then the state probably "lost out" on perhaps an ad-
ditional $15 billion to $30 billion. Prudhoe Bay is clearly a "tough luck"
story for the state, and industry'is quick to point out that at other times and
places they have bid large bonuses and lost. Offshore Cook Inlet is undoubtedly
more representative than Prudhoe Bay due to the larger number of sales and
smaller size of fields discovered.

The discounted value of o0il produced and estimated to be produced from
Lease Sales 7 and 9 is $1.3 billion (Table 3, column 7). Ideally, we would like
to determine what portions of this value have gone to cover production costs,
what portion has been collected in royalties and similar per barrel taxes, and
what portions of the remaining amount were paid in lease bonuses and retained
by the industry. The following discussion will be complicated by (i) imprecise
measures of the value of future natural gas production; (2) imprecise estimates
of production costs; (3) uncertain shares of rent collected or to be collected
by royalties, severance taxes, and other taxes; (4) the value of oil and gas in
fields which are under iease but have not yet produced; and (5) the number of
lease sales to be included in the analysis. The effect of alternative assump-
tions for items 1 through 5 could be incorporated in a computer-modeled sensi-
tivity analysis. “"For the purposes of this report, assumptions will be made
which are bilased in favor of the effectiveness of the bonus bid as an instrument
for collecting rent. TIf the bonus bid appears to be ineffective under these
fayorable assumptions, then we can be reasonably confident that it, in fact,

has been ineffective.
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Natural éas sales from Cook Inlet fields are now approximately 1l percent
of the value of 01l sales. This percentage, however, has been increasing his-
torically and is expected to continue to increase significantly in the future,
Nevertheless, the discounted value of 0il will only be increased by 13 percent
to $1.5 billion to account for gas sales. Production costs (exclusive of in-
terest charges since petroleum flows have been discounted to the present) in
1975 dollars are assumed to be $1.25 per barrel, which may be Somewhat low, or
$2.50 per barrel which is definitely high. The average wellhead price of
crude oil in 1975 dollars reached a high in 1965 of $5.66 a harrel, declined
to $4.26 in 1973, rose dramatically to $5.38 in 1974, and is likely to in-
crease gradually in the future. Nevertheless, for this analysis, we assume a
constant price of $5.00 per barrel. The state collects a 12,5 percent royalty,
a severance tax of 3 percent to 8 percent depending on thg rate of production,
and has occasionally levied other smaller production taxes as well as occasion-
ally granted discovery credits. For the purposes of thiaz apalysis, we assume
thegse payments average 20 percent of the value of petroleum produced which is
undoubtedly somewhat higher tham actually the case. Lastly, we assume that all
the o1l and gas fields that will ever be produced up to Le;se Sale 16 are now
producing, and we assume that these 11 sales constitute a meaningfully large
sample,

Given the above assumptions, production costs plué royalties and related
payments come to 0.45 to 0.70 of the‘discounted value of the petroleum., The
0.30 to 0.55 remaining share has a discounted value of $450 million to $825 mil-
lion. What proportion of this amount was collected 1n-1ease bonus payments?
The value of the lease bonus payments discounted to 1961, roughly the year of
the sales for the tracts in which oil was discovered, equals $§74 million. Thus,

assuming the high production cost estimate, bonus blds transferred 16 percent
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of the remaining rent, after royalties, ete.,, to the state, With the low pro-
duction cost estimate, this percentage diminishes to 9 percent. Even given the
favorable assumptions, the effectiveness of the bonus bid as a method for trans-

ferring rent to the state appears to be very low.

RECOMMENDATION III.B.l., The Department of Natural Resources should

conduct a more scphisticated analysis along the above lines, with

attention given to the sensitivity of the conclusions to alternative

assumptions.

One might still argue that offshore Cook Inlet is another bad-luck example
for the state of Alaska but that, with a large number of sales, the state will
earn a fair return over the long run. This may be true in theory, But given
.the tremendous variations around the mean which are possible due to the great
uncertainties involved, the state should (1) consider whether it has enough
petroleum lands to lease to be reasonably certain that the law of large numbers
is relevant and (2) whether it has sufficient planning expertise and access to

capital to cope with the variations in bonus bid flows over time.

RECOMMENDATION III.B.2. The Department of Natural Resources should

enploy a statistician to assess alternative confidence limits about

the mean for bonus bid revenues in 2-year, 5-year, and l0-year intervals

given the projected pace of acreage to be leased in the future.

>
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IV. Conclusions

The lease bonus bid appears to have been between 5 and 20 percent ef-
fective as a means of collecting reﬁt over and above that collected thfough
royalties. Xts historic ineffectiveness may be due to extensive risk dis-
counti#g on the part of industry? low levels of competition and the use of
game theory by industry in determining bids, simply bad 1luck, or a combination
of all of these., Regardless of the reason, both the theory and evidence brought
out in this report suggest the state of Alaska should seriously consider al-
ternative leasing systems, initiating or participating in presale exploration,
acquiring the expertise to establish competitive bid rejection values for each
tract, or a combination of all three of these.

This portion of the overall study does not address alternative lease terms
or procedures for determining lease winners. If the state retains the lease
bonus bid approach, especially with current royalty levels, its effectiveness
can be increased in two Interrelated ways. First, the state could contract or
provide incentives for limited exploratory drilling with public disseminmation
of information prior to lease sales. This information could reduce uncertainty

substantially and thereby increase the level of competition. Second, the state

~ could, itself, behave as a bidder by establishing competitive bid rejection

criteria for each tract. Such an approach at least would increase the level of
competition substantially, for example, from 2.2 to 3.2 serious bidders on
likely tracts in Lease Sale 9. But more importantly, the state's bid could re-
duce the effectiveness of game theoretic strategiles significantly, thereby having
a bigger impact than merely increasing the number of bidders., Each of these
approaches can be developed over time with increasing intensity or sophistica-

tion, There effectiveness and cost can be monitored and optimal levels roughly
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determined. These proposals cannot be rejected on the grounds that staffing
and expenditures comparable to Exxon's exploration division Qould be required.

Even if the lease bonus bid approach is abandoned, some changes along the
above liqes would probably be desirable. First, there is no known perfect set
of lease terms or procedures of determining lease winners under conditions of
uncertainty and limited COmpetitibn. While other leasing strategies may be
better, there will probably still be advantages to reducing uncertainty and
increasing competition. Second, the state could better plan sales over time
and predict revenue flows if it had information on areas to be leased. Again,
such information might be gathered by initiating or providing incentives to
industry to drill. Or it may be sufficient for the state to participate in
industry-initiated seismic exploration and to employ several seismologists or
contract for the analysis of seismic data.

In summary, the Department of Natural Resources should seriously coﬁsider
increasing its level of expertise and role in exploratiom, incrementally over

time but substantially during the next 5 to 10 years.
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Four basic policy objectives are considered in this paper with respect
to determining the optimal royalty rate on State of Alaska oil and gas leases.
These policy objectives are
1. Maxiwmizing the lease bonus and the present value of the royaities received
by the state.

2, Maximizing the economically feasible production of o0il and gas from each
lease.

3. Maintaining, and enhancing where economically feasible, employment and
ecopomic activity levels in the state and the affected local communities.

4. Increasing the number of bidders at lease sales.

The basic conclusion of this paper is that an increase in the average
royalty rate probably would increase substantially the lease bonus and the
present value of the royalties received by the State of Alaska. If the
increase in the average royalty rate is obtained by means of a multipart
royalty schedule, 211 four of the above policy objectives can be attained
simultaneously. Increasing the flat rate royalty above the customary one-
sixth of gross revenues will attain policy objectives one and four; however,
it would .almost certainly fail to attain policy objectives two and three.

As is indicated at a number of points throughout this paper, additional
research should be performed to firm up these conclusions. The simulation
wmodel which was used to estimate the impact of higher royalty ;btes or
multipart royalty schedules on the State revenues and on the total amount
pf 0il and gas produced from the lease needs to be supplied with data wore
typical of Alaskan operating conditions (it was based on Gulf of Mexico
cffshore operations)}. The model also should be mcdified to permit considera-

tion of the impact of higher royalty rates on (1) the appropriate interest
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rates for cozputing the present valucs of the lessee and the State's cash
flow streams and (2) the level of the lessee's investments in exploring,
developing ané producing the lease.

This paper is divided into three sections. In the first section, the
basic economic functions of royalties are discussed relative to the policy
objective of maximizing the State's lease bonus revenues and the present
value of its royalty receipts. The sscond section is concerned with the
two principal economic critiques of higher royalty rates, again primarily in
the context of the first policy objective., The other three policy objectives
are treated in the third section of the paper and its principal conclusions

with respect to all four policy objectives are discussed.



CHAPTER 1

ECONUMIC YUNCTIONS OF ROYALTY PAYMENTS

Determination of the optimQI terms under which to lease a parcel of
land for mineral extraction involves consideration of the relationship between
changes in the royalty rate and the change in the landowner's wealth from
leasing the land. In this regard, royalty payments serve two primary func-
tions. One function is to transfer all or a portion of the economic rents
inherent in the property from the firm extracting the minerals to the land-
ownei. The second function of royalties is to permit the landowner to bear
some portion of the risks inherent in the procecss of finding, developing and
extracting minerals from the property.

Where the landowner is a government agency, other public-policy consider=~
ations may enter into determination of the optimal royalty rate. These policy
considerations include (1) maximizing the reser‘ves1 of the ninerzl, (2) main-
taining or enhancing employment levels and economic progress within the
community, and (3) increasing the number of bidders for the lease. The
relationship between Phese policy considerations and the level of the royalty
rate are discussed in chapter three.

The definition of wealth used throughout this paper is that used by‘the
industry in assessing whether it is profitable to make a specified investment
or to take some other action, That is, the contribution to the landowner's
wealth resulting from leasing a tract of land is the present value of the
cash flows paid by the lessee. For government owned lands, these cash flows
primarily are the lease bonus, the royalty and/or land rental, severance and/or

property taxes, and the income taxes paid by the lessee. Secondary governmental
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casp flows garerated by the increased investment, employment and economic

éctivity levels resulting from the exploration, development and preduction
activities of the lassee may also be included in the econonic evaluatioa of

the optimal tovalty rate for a given lease or set of leases. Wnen thess secondary
governmantal revenues are considered, it is also appropriate to consider

(1) the additional public services expenditures to be incurred by the govern-

ment as a result of the decision to lease the land and (2) the environmental
impacts and externalities generated by the exploration, develcpment and

production of the lease. Although these secondary effects can be very impor-
tant-—espg;ially where small, basically rural, communities are invclved-~the

study upon which this paper is based did not include consideration of secondary

" economic impacts generated by the decision to lease governmant lands, A full

economic and eanvirommental impact assessment would include an evaluation of

thesa secondary effects.

There are three principal dimensions calculating the present value (PV)
of the alternative leasing policies: the level of the cash flow, its timing,

and the interest rate. The general formula is

n
PV = % Fe
t=U " i)t
1

Where Ft is the level of the cash flow received at time t, "i" is the appro-

priate rate of interest, and '"n" is the time whan the lease is to be terminated.

Royalty rate policies can affect the level of the landowmer's cash flow, the

appropriate rate of interest, and--in some cases--the timing of the cash flows.

The first two factors are discussed in the remainder of this chapter. The third

factor is treated briefly in chapter two,
The cash flows from a given tract of land depend upon several economic

and technological factors, in addition to the lease bonus and royalty rate

h [



policies addpted by the 1and0wner.. They include:
1. The delivered price of oil from otner sources in the market or markets
to which the o0il from the lease would be shipped.
2. The cost of transporting the oil from the lease to the markets in
which it is to be sold.Z
3. The costs of exploring, developing, and operating the lease. These
costs depend upon the physical nature of the reservoir (including
such factors as its depth; the gravitx sulfur content, and other
properties of the oil; its permeability, porosity, energ& source, etc.),
the nature of the climate, terrain, and ecological conditions where
the lease is located, and the technologies available to the industry,
the costs of labor and materials delivered to the lease, and the
general administrative costs allocated to operating the lease.
4. The income, severance, property, fr;nchise and other taxes impnsed on
the lessee. |
5. The costs of the debt and equity capital invested in evaluating and
acquiring the lease, and in exploring, developing and produ;ing the
lease. h
Increases in taxes, the cost of capital or the costs of funding, developing,
producing, or transporting the cil reduce the lessee's cash flow and, thus,
the economic reats inherent in the tract to be leased. Reductions in the
delivered prices of competing oils similarly reéuce the economic rents, All
of these factors must be taken into consideraticon by the landowner in determining
the wealth maximizing lease terms for specific tracts of land. These factors,
and possibly other factors as well, are analyzed by petroleum engineers in
their economic evaluations of leases. For the purposes of this paper, these
factors are taken as givens and varied parametrically in the evaluation of the

relationship between changés in lease terms and the landowner's wealth.



1.1 Rovalties As a Means of Transferring the Economic Rents Inherent in the
Lease to the Landowner

The econonmic rent inherent in a tract of land is the increase in the
lessee's wealth in excess of that increase which is just sufficient to get
the lessee to explore, develop and produce the minerals in the land. As

"ex, ante, economic rents"
— ——

applied to the leasing of mineral lands, the term
applies to the situation at the time the lease contract is awarded. That is,
a wealth-maximizing landowner would want to lease the lands under the set of
terms that reduces the present value of the lease, from the lessee's point of
view, to as near to zero as is feasible.3 So long as the expected present
value of the lease is positive, the potential lessee will be willing to invest
in acquiring the lease and its development,

The term "ex. post. economic rents" is applied to the actual results of
exploring, developing and producing the lease after the leasg contract is
gigned. In general, unless there are specific provisions for renegotiating
the lease terms, the private landowmer cannot capture all or part of any
increase in the ex. post. economic remts over the ex. ante. rents, nor can
the lessee cbtain a return of a portion of the contractual bonus and royalty
payments if the ex. ante. economic rents exceed the ex. post. rents. Govern-
mental landowners may, however, obtain all or a portion of any diffsrence
between the ex. ante. and the ex. post. economic rents by changing general
tax rates or imposing new taxes.

For those mineral properties which are expected to be sufficiently
productive to give rise to potential economic rents for the lessese, the
private landowner generally has two methods for transferring the expected
rents to himself. In addition to these two methods, governmental landowners

can obtain a portion of the economic rents inherent in the lease through



various taxeés. One nethod is to require the lessee to pay as a royalty a
percentage oi the gross rovenues from the szle of minerzls produced from the
tract of land,* The second method is to require the lessee to pay a bonus
to the lendowner at the timz the lease is signed. 1In general both methods
ere used for reasons discussed‘in section 1.2, In principle, by setting
either the rovalty rate or the lease bonus at a sufficiently high level, the
ex. ante. economic rents inherent in the tract of land can be transferred
from the lessee to the landowner.

An increase in the royalty rate will reduce the economic rent inherent
in the tract, as will an increase in the lease bonus. Moreover, for any
specified:level of the lease bonus less than the level of economic rent
inherent in the tract, there exists a royalty rate that will reduce the
economic rent from the lessee's point of view to zero. This relationship

is illustrated in Figure 1 for twe hypothetical lease bonus amounts,

Figure 1

Relationship Between the Royalty Rate, the Lease Donus
and the Level of Economic Rent

Economic
Rent
(millions)

Bonus of $1 Million

Bonds of $6 Million

.
Ca

0 N\ N

Royalty Rate (%)
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relationship is illustrated in Figure 2.

Bonus
Bid
(Millions)

10

When cozpetitive bonus bidding is uscd to select the firm to receive the
lease, the léndowﬁer generally expacte the competitive bidding process to
reduce to zero the ex. ante. economic rents inherent in the tract from the
lessee's peint of view.? Since the royalty rate (usually one-sixth of gross
revenues) 1s specified in the lease terms, the level of economic rents inherent
in the tract of land from the point of view of the lessee, and thus the maximum
lease bonus the lessee would be willing to pay, depends upon the level of the
royalty rate. If the rate of interest for computing the present value of the
lessee’s cash flow is held constant (a simplifying assumption--see section 1.2),
an increase in the royalty rate will result in a reduction in the economic

rents inherent in the tract of land and, thus, the lease bonus, This general

6

Figure 2

Relationship Between Bonus Bid and Royalty Rate

r—> Potential lessee
would not bid for
the lease at rayalty
rates greater than
this

e
U

Royalty Rate (%)

From the private landowner's point of view, the total economic rent which

he obtains is the sum of the lease bonus and the present valuz of the royalty
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payments. Although competitive bonus bidding with the customary one~sixth
roralty rate can, in principle at least, result in transferring most or all
cf the economic rents inherent in the tract from the lessee to tho landowmer,
does the custopary one-sixth royalty maximize the total economic Tent to be
obtained from the lease., In general, the answer to this question is "Nol".
If the interest rates for calculating the present value of the lessee's after-
tax cash flow and the landowner's royalty payments are held constant with
changes in the royalty rate, increasing the royalty rate up to at least four~
or five-sixths increases the present value of the landowner's royalty receipts
by substantially wmore than it decreases the maxinum lease bonus that the
landowvmer would be willing to pay. Table 1 presents the results of calculations
of the maximum lease bonus and the present value of royalty receipts for a
simulated exploratory lease. The general relationship betwzen the present
value of total landowner receipts and the royalty rate is graphed in Figure 3.

In general, increasing the royalty rate increases the present value of the
landowner's total receipts from lease bonus and royalty payments for royalty
rates up to five-sixths of total revenues. The increases in total receipts
are at a decreasing rate as the royalty rate increases, In the example in
Table 1, at a royalty rate only slightly greater than five-sixths, the maxi-
mum bonus bid would become negative--which means that the potential lessee
would not bid on the lease because it would be unprofitable to do so, Thus,
based on this one example, increasing the royalty rate to five-sixths and
awarding the lease to the firm making the highest bonus bid would result in
a greater ex. ante. economic rent to be captured by the landowner than the
customary one-sixth royalty rate and competitive bonus bidding.

The author has made many similar simulation studies and found the same

general conclusion--that increasing the royalty rate to three-sixths or more
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Table 1
Example of Relationship Between the Rovalty Rate and Landowner Receipts
(Millions)
Royalty Maxinum Present Value Landowner Receipts
Rate Bonus Bid of Royalties Total Change
0 $17.5 $ 0.0 $17.5 Rase
1/6 14.0 13.9 . 33.9 S¥+16.4
2/6 10.5 39.5 50.0 +16.1
3/6 7.0 59.Q 66,0 +16.0
416 3.6 17,2 84.8 +14,8
5/6 0.2 88.9 51.0 +10,2
Figure 3

Relationship Between Royalty Rate and Landowvner Receipts

A
Total
Landowner
Receipts
(Million §) > Potential lessee
would not bid on
lease if royalty
rate is greater
than this amount.
o >

Royalty Rate (%)
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increases the present value of the landowner's receipts from the lease, These
studies incliuded cases where the weli-head price of the oil was S7 per barrel
and finding, developing and producing costs were double the estimated 1976 costs
for ofishore Gulf of Mexico leases. Runs were not made using estimates of
Alaskan North Slope well productivities, well-head prices, and costé.

This general conclusion, however, is subject to two major reservations,
The first is that as the royalty rate increases, and the lease bonus paid hy
the lescee decreases, the landowner is assuming a greater proportion of the
risk that the lease may be unproductive or less productive than was assumed
by the lessee at the time he bid for the lease. Similarly, the lessee is
bearing ; smaller proportion of these risks. Since the interest rate for
calculating the present values depends upon the proportiuvn of the risks
inherent in exploration and development of the lease assumed by the party
Teceiving the cash flow stream, the interest rate for the lessee should fall
with a rising interest rate and the interest rate for the landowner should
rise. This reservation is discussed in the section 1.2 of this paper.

The second reservation has to do with the impact of the higher royalty
rate on the‘percentage of the total mineral resourres that will be recovered
by the lessee~~that is on the eil reserves created by exploration and develop-
ment of the lease. Although the present value of the total receipts of the
landowner can be maximized by increasing the royalty rate, the reserves created
by the lease will decline. This decline in reserves is a direct result of
adopting a higher royalty rate to transfer economic rents to the landowner.
This reservation with respect to increasing the royalty rate over the customary
one~sixth rate, and the use of multipart royalty schedules to mitigate this
~ffect, are discussed in sections 2.2 znd 3.1,

If the landowner is a governmental entity, such as the federal gévernment

or a state, the optimal royalty rate pelicy wvust counsider the impact of changes
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in the royalty rate on its tax revenues, and the tax revenues of its political
subdivisions where severance taxes or preperty taxes on oil reserves are
important sourcas of revenues.’/ In the case of the federal governmeat, its
relatively high coprorate income tax rate makes its ioncome tax receipts sensi-
tive to the royalty rate since royalties are deductible as az normal business
expense. An example of this reéelationship, which is based on the same simula-
tion study as was used to generate Table 1, is in Table 2,

For all royalty rates up to five-sixths of gross revenues, the increase
in the federal government's royalties exceeded the decrease in the federal
government's income tax revenues. Thus, based on this sample simulation
study, there is a net increase in the present value of the federal government's
revenues from the lease 1f the royalty rate is increased, Since state income
tax rates are substantially lower than federal income tax rates, the reduction
in state income tax revenues resulting from an increase in the royalty rate
would be substantially less than the amounts indicated in Table 2.

The impact of changes in the Toyalty rate on the severance tax revenues
of the political subdivisions of the state resuvlts from the reduction in
reserves that accompanies increases in the royalty rate (see section 2.1),
Since this reduction occurs in the final years of the well's life aund since
it can be eliminated entirely by adopting a multipart royaliy schedule (see
séction 3.1), the impact of a higher royalty rate on the severance tax reve-
nues of the state's political subdivisicns is either minimal or easily compen-
satced for by transfer payments tc the political subdivisions financed out of
the state's increased royalty receipts. Moreover, since both royalties paid
to a state and severance taves paid to a state or one of its political sub-
divisiops are deductions for the purpose of computing the lessee's federal
income tax liabilities, much of the burden\of increases in royalties or state
and local taxes is borne by the federal govérnaent rather than by the state

or lessee.



Table 2

Example ¢l tha Relationship Between Changes in the Royalty Rate
and Federal Income Tax Revenues
(Million §)

Present Value of Present Value of /

Royalty Royalty Receipts Income Taxes
Rate Amount Change Amount Change

zero ~0- Base $47.0 Base
one-sixth $19.9 5+19.9 37.1 s -9,Q
two-sixths 39.5 +19.6 27.1 ~10,0
three~sixths 59.0 +19.5 17.2 ~9.9
four-sixths 77.2 +18,2 7.3 ~9.9
five~sixths 88.9 +11,7 ~2.5% -9.8

*NMegative value indicates tax losses which can be written-
off against other income earned by the lessee.
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1.2 Rovalties As a Means of Sharing the Risks Inherent in Exploring, Developing,
i e Precpercy

Mineral exploration 1n general and petroleum exploration in particular are
subject to a relatively high level of uncertainty with respect to toth the
functional fora and parameters of the probability distributions associated
with the several geological characteristics of a tract of land and the
appropriate technologies for extracting any minerals that may be present.

In addition, even when the relevant probability distributions and their
parameters are determined to a degree acceptable to the decision maker, the
variances of the probability distributions generally are felt to be relatively
greater than those faced by most investments of capital in the American economy,
which is why patroleum exploration and development is generally felt to be a
relatively risky business.

Because of the relatively high degree of risk asscciated with these
investments, the landowner may find it to be wealth mawimizing to bear 2z
greater portion of the risks and uncertainties associated with the exploration
and developaent of his lands by increasing the royalty rate. By assuming
a greater portion of the inherent risks, the landowner may be able to reduce
the interest rate used by potential lessees in calculating the maximum
benus bid they would be willing to pay to acquire the lease, which would
increase the bonus bids. The cost of this rise in the bonus bid is an
increase in the interest rate which the landowner uses to calculate the
present value of his royalty receipts, which tends to reduce their present
value. These general relationships between the royalty rate and the appropriate

interest rate to use in calculating present values are illustrated in Figures 4

and 5..
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Figure 4

General Relatioanship Between ths Rovalty Rate and the Interest
te for Discounting the Lessee's Cash Flows

Interest
Rate (%)

?.
Poyalty Rate (%)

Figure 5

General Relationship Between the Royalty Rate and the Interest
Rate for Discounting the Landowner's Cash TFlows

Interest
Rate (%)

0 >

Royalty Rate (%)
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The potential impact of these interest rate changes on the landouner's
wealth is illustrated in Table 3, which was obtained from the sipulation
study used to generate Table 1, Note that both the maxinum lease bonus
ond the present value of the landowner's royalties are relatively sensitive
to the interest rate. Unfortumately, the simulation study on which Table 3
is based did not consider higher interest rates for the landowner or lower
interest rates for the lessee. Had such a study been made, it is wvery likely
that a numerical example could be constructed showing that an increase in
the royalty could so change the two interest rates that the present value of
the landowner's total receipts (lease bonus plus rovalties) would fall.

The general relationships in Figures 4 and 5 are based on the convenn
tional premise that investors in future income streams are risk-aversive.
That is, when given a choice between two options with the same intermal
rate of returnm, the risk-aversive investor would choose the less risky
option. There is both theoretical and empirical evidence that investars
in 0il and gos exploration and development (i.e., the oil companies) are
not risk-aversive, but rather are risk-seekers. 1If this is the case, the
interest rate which the potential lessees would use to calculate the

maximum lease bonus they would be willing to pay to the landowmer would

fall with an increase in the portion of the risk inhereant in the lease

that they must bear. That is, the general relationship in Figure 4 would

become that in Figure 6.
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Example of the Relationship Between Changes in the Royalty and Interest Rate
and the Maximmm Lease Bonus and Present Value of Royalties

Royalty
Rate

Z2ro

one-sixth

three-sixths

five-sixths

(Millions of §)

Lessee

Landowner X
Interest Rate Lease Bonus Interest Rate PV of Royalties
20% $17.5 6% ~0-
25 12,7 9 ~Q-
30 9.4 12 -0=
20% $14.0 6% $§19.9
25 10.1 9 15.2
30 7.4 12 12.0
20% $ 7.0 6% $59.0
25 4.8 9 45.5
30 3.3 12 36.0
20% $ 0.2 6 $88.9
25 (0.3) 9 70.6
30 (0.6) 12 56.9
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Figure 6

General Ralationship Between the Royalty Rate and the Interest
Rate for Discounting a Risk-Seeiiing Lessee's Cash Flow

A

Royalty Rate (%)

If the relationship betwesen the lessee's interest rate and the royalty
rate is that {implied by Figure 6, rather than by Figure 4, the wealth
maximizing leasing policy for the landowner probably would be to set g
relatively low royalty rate.

There is still another school~cf-~thought that argues wherc the government
is the landowner, the appropriate interest rate should be the default-risk-frec
rate of interest on long-term U.S. government bonds, (This interest rate is
not entirely risk~free since the owner of long-term U,S. goverument bonds
must bear the risks of unanticipated changes in the rate of inflation.)
Furthermore, this school-of~thnught argues that the government should be risk~
neutral in its decisions, which fmplies that the same iunterest rate would be
used to calculate the present value of royalties regardless of the level of
the royalty rate, Thus, the potential lessee's interest rate would fall with

increases in the royalty rate. This implies that the governmental landowmer
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would almost cartainly benefit from increases in the rovalty rate.

1n the avthor's opinion, the relationship between rovolty rates and
the interest rates appropriate for computing the present values of both the
lesse2e’'s and the landowner's cash flows requires further research before
optimal royalty rate policies can be determined. This rescarch would involve
two separate issues:

1. A study of the relationship between the level of the royalty rate and
the proportion of the risk inherent in the tract of land bornme by the
lessee and the landowner.

2. A study of the relationship between the portion of the inherent risk
borne by each party éﬁd the appropriate interest rates for computing
the present value of their cash flows,

Based on his search of the available literature, the author does mnot know
of any studies which specifically address either of these issues in the con-
text of determining the optimai royalty rate for a specific tract of land,

In the absence of such studies, it is the author's opinion that increases In
the royalty rate beyond three-sixths (50%) of gross revenue from the lease
should be approached with considerable caution. However, based on the author's
sinmulation studies, it appears likely that increasing the royalty rate to
three-sixths would substantially increase the landowner's wealth under preseut
market conditions. A significant reduction in the nevw-0i18 price below current

levels would likely imply a lower royalty rate than three-sixths.
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CHAPTER 2

ECONOMIC CRITIQUES OF ROYALTY PAYMENTS

Althouzh increases in the royalty rate applied to the gross revenues of
an oil lease abova the custormary one-sixth royalty are likely to increase
the total lease beonus and royalty receipts of the landowner, net of reductions
in income tax revenues in the case of governmental landowners, there are two
major economic eritiques of the use of higher ravalty rates to transfer
economic rents from the lessee tg the landowner, One of these critiques is
that an increase in royalty rates will result in a reduction in the total
production of petroleum from the lease relative to the rate of production
that would result if some other means of transferring economic rents were
used. This critique is discussed in section 2.1. The second critique, which
is the more serious one, is that higher royalty rates will result in a reduc-
tion in the intensity of the lessee's exploration and development efforts
and in his incentives to engage in pressure maintenance and §econdary recovery

prajects. This critique is discussed in section 2.2 of this -paper.
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2.1 less in feserves Due to a Higher Rovalty Rate

The traditional argument against royalties based on gross revenues as a
renas of transferring economic rents from the lessee to the landowner is based
on the observation that positive royalty rates will result in earlier abandon-
ment of the well or field than would be the case if the royalty rate were
zero. According to the traditional argument, since the lessee views the
royalty payment as a production cost, the lessee will abandon the well or
field when his average variable cost of production exceeds his average revenue
net of the royalty, In Figure 7, the lessee would continue producing oil
from the lease if the royalty rate were zero; however, given the rovalty rate,
R, his éverage net revenue (ANR) would be less than his average variable costs
of production (AVC) for all rates of oil production. Hence, the lessee would
abzndon the lease and all the oil that would have been produced if the royalty
rate were zero would be lost to society since it generally only pays to reopen
an abandoned well when there is an exceptionally large unexpected increase in
the price of oil.9 A corollary to this argument is that the higher the royalty
rate, the sooner the well or field will be abandoned and the greater the
unnecessary loss in oil reserves. Given the national objectives with respect
to increasing the nation's energy selfsufficiency and the impact of oil field
abandonments on the econozies of states and, especially, localities, this
critigue can assume considerable importance in governmental leasing policy
decisions.

Figure 8 provides another way to look at the resource misallocations
Tesulting from the use of a royalty to transfer a portion of the economic

rents from the lessee to the landowner. The royalty payment does not bring
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forth any additional production of petroleum for the economy. Since capital,
laber and natural resources have already been allocated to developing and
producing the lease, petroleum should be extracted from the lease so long as
its market value exceeds the current costs of producing it. If the royalty
rate were zero, the well or field would be abandoned at time Tp; whereas, with
royalty rate R, the revenues té the producer, PQ, would be reduced to (1-R)PQ
and the well or field would be abandoned at time T;. All of the oil that
would have been produced between time Tj and Ty (see Figure 9) is lost to the
economy because the royalty rate was set at R instead of zero. Thus, the
positive royalty rate results in an increase in the amount of capital, labor
and natural resources that must be allocated to producing a given amount of
oil.

There are, however, significant counterarguments to this position. OCne
counterargument with particular application to oil fields and some types of
mining operations 1s that it ié not the inexorable increase in the cost of
operating an oil field, per barrel of oil procduced, that generally leads to
the abandonment of a well or field. In general, it is a mechanical problem
with the well or the producing equipment of the field which requires a sub-
stantial new investment on the part of the operator that leads to the abandon-
ment decision. That is, given the well or field's low productivity due to
its depletion, the present value of the operator's future cash flow simply is
not great enough to cover the cost of reworking the well or the new equipment
for the field. In many cases, this counterargument contends, the cost of
reworking the well or the new equipment is so 8reat relative to the produc-
tivity of the well or field that even 2 zero royalty rate would lead to
abandonment. Hence, the abandonment decision generally is independent of the

royalty rate, although this counterargument is likely to lose much of its
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Figure 8

Early Abandonment of a2 Well or Field
Induced by a Positive Royalty Rate
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reasonableness when tha royalty rate substantially exceeds the customary one-
sixth rate.

This counterargument is based on the author's experience in the industry
and on his conversations over the past fifteen years with a number of industrv
people responsible for the operations of o0il fields, principally in California.
The author is aware of no empirical studies that would either support or reject
this counterargument. Such a study very likely could be performed for Califormia
using the records of the Divisicn of 0il and Gas, although some degree of
indﬁstry cooperation likely would also be required.

The second counterargument is provided by the zuthor's simulation studies.
As is indicated by the data in Table 4, which is from the same study as the
previous three tables, the loss in reszarves due to an increase in the royalty
rate from zero or one-sixth to three-sixths 1s not exceptionally large. 1In
the case of the simulated field for Table 4, increasing the royalty rate from
zero to three-~sixths resulted iﬁ a 3.55% reduction in reserves. Using the
customary one-sixth as the base, this percentage reduction in reserves becomes
3.10%. The corresponding percentage increase from the one-sixth royalty rate
in royalty receipts is 196.5%. DMoreover, if the increase in the present value
of royalties ($59.0 - $19.9 = $39.1 million) is divided by the reduction in
reserves (0.67 million barrels), the loss in royalties per barrel of reserves

10

exceaeds $58 per barrel. This means that the landowner could buy 0.67 million

barrels of foreign crude o0il at current market prices and store it at a cost
that would be substantially lower t%an the per barrel royalty receipts that
would be foregone if the customary one-sixth royalty was incorporated in the
lease terms rather than a three-sixths royalty.

These calculations of the relationship between increases in the royalty

rate and the resulting reductions in oil reserves are based on a simulated
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« Table 4
Example of the Reduction in 0il Reserves Due to An

Increase in the Royalty Rate
(Million Barrels)

Royalty Rage Oil Reserves Change in Reserves#*
Anount Percentage
zero 21,69 Base Base
one-sixth 21.59 (0,.10) (0.46)7
two-sixths 21.23 (0.486) (2.12)
three-sixths 20.92 (0.77) (3.55)
four—-sixths 19.85 (1.84) (8.48)
five-sixths 17.00 (4.69) (21.62)

*Measured from reserves when the royalty rate is zero,

28
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0il field that may not be typical of all oil fields in the continental United
States or Alaska. Howaver, the same basic result was cbtained in virtually
all of the simulation studies performed by the author. These studies covered
a wide range of well and field productivities, development and operating costs
and posted prices for the figld. In the author's opinion, it is very unlikely
‘that this general relationship Bet;een the increase in royalty receipts and
the reducticn in oil reserves will not be observed for most new fields in the
United States, with the possible exceptions of marginally preductive fields
and of remote fields in Alaska where the posted price is.substantially below
current new-oil delivered prices due to high transportation costs.

In conclusion, it does not appear that the traditional economic argument
against rovalties has much relevance for leasing policy where the goal is
maximizing the present value of the landowner's receipts. None-the-less,
before royalties greater than, say, three-sixths (50%) are included in the
terus of a lease to he put up fér bid, a study of the pofential impact of
the higher royalty rate on reserves and the present value of the revenues
generated by the iease would generally be appropriate where adegquate data on
which to base the study are available. Where the higher royalty rate may
have a significant impact on the preseat value of the revenues generated by
the lease, the mitigating measures discussed in section 3.1 should be investi-

gated before adopting a lower royalty rate.
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2.2 Impact of a Hisher Royalty Rate on Investments in Exploring, Developing
and Producing the Lease

The lessee of 0il or mineral lands includes the royalty paid to the land-

oﬁner as a cost of production in determining the amount of capital that he
.

will commit to explering, devéloping, and producing the lease. Like an increase
in any other cost of production, a higher royalty rate reduces the profftability
of incremental capital investments in the lease. The result is that the explor-
ation, development and production of the lease will be less intensive than if
the royalty rate were zero. The same basic point applies, of course, to income
and other taxes that reduce the profitability of investing an additional dellar
of capital in an enterprise.

Requiriﬁg that a bonus be paid to the landowner at the time the lease
contract is signed also reduces the amount of capital that will be invested
in the lease;llhOWever, the lease bonus has a different effect on the invest-
ment of capital im exploring, developing and producing the lease than royalties
or income taxes based on the future productivity of the lease. Although the
amount .of the lease bonus depends upon the royalty (and income tax) rates
applicable to the future revenues from the lease, once the bonus is paid, it
becomes a sunk cost that does not influence future investment decision. Future
investment decisions depend upon the incremental cash flows that are generated
as a result of making the new investments. Past investments are only relevant
in the new investment decision process to the extent that they provide depre~
ciation allowances that reduce future income taxes or that they provide assets
which can be sold to others.

The sunk cost attribute of the lease bonus means that the lessee will

invest more capital in exploring, developing and producing the lease if the
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royalty rate is reduced below the wealth maximizing level as calculated in
seétion 1.1 or even elinminated. 2oreover, with a iero royalty rate, the
capital invested in the lease will earn the same ex. ante. rate of return,
in terms of the goods and services produced, in exporting the lease as in
other sectors of the economy--where the rates of return are adjusted for
differences in the inherent risis and uncertainties associated with the cash
flow streams. This is, of course, the basic condition for an efficient
allocation of capital when the fundamental social goal is to maximize the
value of the economy's capital, labor and natural resources.

As was discussed in section 1.2, relying entirely on the lease bonus
to transfer the economic rents inherent in the tract of land to the landowner
increases the interest rate for computing the present valuve of the lessee's
cash flows. Thus, the total economic rents inherent in the lease-~~from the
landowner's point of view--may be lower at a zero royalty rate than if some
combination of lease bonus and foyalty payment is used. However, the greater
the amount of capital invested in the lease, the greater the expected future
cash flows, and hence ecconomic rents, because:

1. More capital will be invested in exploring the lease, thus increasing
the probability that the petroleum deposits beneath the lease, if there
are any, will be discovered and that their full extent will be determined.

2. More capital will be invested in development wells, which will result
in greater reserves being created since portioas of the reservoirs that
would not be profitable to drill with a positive royalty rate would be
drilled and produced. A somewhat greater density of development wells
will likely also be profitable, which will generally add somewhat to
reserves and to the rate at which the reserves are produced.

3. More capital will generally be invested in production facilities, in

part to handle the higher rate of production from the field; in part
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to enhance oil recovery from the reservoirs through expandad pressure
maintenance and possibly additional multiple completions; and in part
from more efficient, capital intensive, tachnologies.

4. Secondary recovery techniques,where outside energy is provided to tﬁe
reservoir to'increase the percentage of the original oil in place
recovered, that are marginal where the royalty rate is one-sixth or
greater could become attractive investments for the lessee--thus
increasing reserves and the life of the field.

The simulation studies upon which the conclusions o% the previous sections
were based assumed that a fixed number of wells would be drilled regardless of
the royalty rate and that the level of exploration and producing expenditures
is independent of the level of the royalty rate. In addition, no consideration
was given to the impact of the royalty rate an the prospects for secondary
recovery projects. There are two reasons why the simulaticon model was designed
in this manner: |

1. The model was developed to use readily available Bureau of Mines and
Industry data on on- and offshore exploration costs.

2. The model was principally constructed to study multiple part royalty
schedules, rather than the flat rate royalties which were discussed
in sections 1 and 2 of this paper., It was felt that multipart royalty
schedules would significantly reduce the impact of higher royalties om
investments in exploring, developing and producing the lease.

Whether the impact of high royalties on investments in the leasa would ™
be significant basically is an empirical question. Where the leaée is expected
to be relatively productive, American oil companies have entered into contracts
with foreign governments (e.g., Indonesia) under terms that clésely approximate

flat rate royalties in excess of 50%; hence, it is unlikely that higher royalty

~
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rates will sharply reduce investment in those prospective areas where geological
conditions are indicative of some possibility of large reservoirs or fields.
Investments in prospects that are likely to yield small fields or reservoirs,

or fields where well productivities are low, or fields where operating and
transportation costs are likely to reduce the margin between the well-head
price and costs to relatively low levels are more likely to be influenced by
higher royalty rates, as are all secondary recovery projects. The computer
program for the similation model can be modified to permit analysis of the
available empirical data relevant to determining whether the impact of higher

royalty rates on investment in exploring, developing, and producing the lease.
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CHAPTER 3

POLICY CORSIDERATIONS OTEER THAN WEALTH MAXTHIZATION

The preceeding two sections have primarily been based on the assumption
that the landowner's objective(is to maximize the increase in his wealth from
the lease. Where the landowner is a private party, rather than 2 government
agency, this objective probably dominates all others. However, governments
generally have other goals that their oil lands leasing policies may be
required vo reflect. Although there may well be others, for the purposes of
this paper, two policy constraints on the level of royalty rates are discussed
in this section:

1. Muximize the total amount of oil and gas produced from each reservoir
consistent with the market price of the 0il and the capital, labor and
materials costs of producing it. This policy is consistent with long-
standing resource conservation policies of the state and federal govern-
ments and with the basic goals of Project Independence.

2. Maintain, and enhance where possible, the employment and economic activity
levels of thos2 communities involved in the production, processing and
transporting of oil and pas.

A third constraint on the level of the royalty rate, which is applicable
to both private and governmental landowners, would be a policy of attempting
to increase.the number of bidders for leases, and thus the competitiveness of
the lease sale. This constraint is briefly discussed in section 3.3.

Although these policies are treated as constraints on the level of the
royalty rate, they can also be treated as independent policy goals and trade-

offs between these two goals and the wealth maximization goal evaluated. This
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approach, however, requires that the key policy-makers specify their views

on the naturce of the trade-offs that are acceptable to them and that some means
of resolving differences of opinion with respect to the trade-cffs be developed.
Since these matters are a normal part of the political decision procéss, they
are not considered here, Formulation of the problem in terms of constraints
pernits consideration of the trade-offs among the three goals should that be

12
'desired.
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3.1 Maximizing 0il and Gas Production from the Lease

As was shown in section 1.1, increasing the flat race royalty to high
levels-~aven as high as four- or five-sixths of gross revenuz--substantially
increases the landowner's wealth above that with the customary one-sixth
royalty. However, one of the critiques of this conclusion was that high
royalty rates will lead to premature abandonment of the well or field. Using
the same simulation study as was used in the preceeding tables, the reserves
losses in Table 4 rose to 8.57 and 21.6% when the flat rate royalty rose to
four~ and five-sixths, respectively. At a three-sixths flat rate royalty,
the loss in reserves was 3,55%. Given the reservations with respect to the
possible impact of sharply higher royalty rates on the level of investment in
the lease expressed in section 2.2, the loss in reserves could be somewhat
greater than the amounts in Table 4.

Given the conservatiun goal of maximizing the amount éf 0il and gas
produced from each reservoir, such losses in reserves would be unacceptable,
For the purposes of this paper, assume that‘the conservation policy is specified
in terms of the following constraint: Royalty rate policies which are expected
to reduce 0il and gas reserves below the levels that are expected with a one-
sixth flat rate royalty are unacceptable.

Given this policy constraint, flat rate royalties in excess of one-sixth
of gross revenue wpuld be politically unacceptable. It is, however, possible
to increase the average royalty rate above one-sixth and still meet the above
conservation policy constraint. This is done by adopting a two or moré part
royalty schedule similar to that in Table 5, The average royalty rates implied

by this royalty schedule in Table 5 are in Table 6.
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Table 5

Samzple Two-Part Royalty Schedule
For Each Well on the Lease

Annual Royalty
0il Production* Rate
0 to 10,000 bbl. 12.57
Over 10,000 bbl. 66.7%

*10,000 bbl/yr is 27.4 bbl/day.

Table 6

Average Royalty Rate for Selected
Annual Production Rates*

Annual 0il - Average
Production Royalty Rate
10,000 bbl. 12.5%
12,000 21.5
15,000 30.5
20,000 39.6
30,000 48.6
50,000 55.9
106,000 61.3
150,000 63.1
200,000 64.0

*Based on royalty schedule in Table 5.
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The royalty rate on the first 10,000 barrels of oil produced in a year is
12.5% of gross revenue, with a 66.7% royalty rate being changed on 13,001st
barrel and all subsequent production in the year. Thus, when production
exceeds 10,000 barrels per year the average royalty rate rises-—-relz:iively
rapidly at first and then gradually.approaching 66.77% as production rises
above 100,000 barrels per year (274 barrels per day). When oil production
falls below’I0,000 barrels per year, the low royalty rate makes it economic
for the lessee to continue operating a well that would have to be abandoned
if there were a flat rate royalty of, say, three-sixths. In general, when
o0il production is greater than 10,000 barrels per year for a given well, the
lessée's marginal operating costs of producing each barrel of oil over 10,000
barrels are virtually zero; hence, a substantially higher royalty rate on
production over 10,000 barrels in a year will not result in abandonrent of
the well.

The 10,000 barrels per year breaking point in the royalty schadule was

only an example of a production rate that might be used for the breaking point.

The actual rate of production to be used as the breaking point would depend
upon the expected operating conditions and productivity of the lease, and the

expected well-head price. Where expected costs are high, and/or |well produc-—

tivities and well-head prices low, a higher breaking point may be aporopriate

as might be another step in the schedule. For example, the royalty schedule
could be that in Table 7, which implies the average royalty rates in Table 8.
The rate of increase in the average royalty rate is substantially slower under
this three~part schedule than under the two-part schedule in Table 5.

It is important to note that the higher royalty rates are applied to
incremental rates of production and not to all production from the well, If

the higher royalty rate applies to all preduction from the well when, say,

-




Table 7

Sample Three-~Part Royalty Schedule
For Each Well on the Lease

Annual 0il Royalty
Production Rate
0 to 10,000 bbl. ' 12.5%
10,001 to 30,000 Bbbl. 25.0%
over 30,00D bbl. 75.0%
Table 8

Average Royalty Rate for Selected
Annual Production Rates*

Annual 0il Average
Production : Royalty Rate
10,000 bbl, 12.5%
12,000 14.6
15,000 16.7
20,000 18.8
30,000 20.8
50,000 42.5
100,000 58.8
150,000 64.2
200,000 66.9

*Based on the royalty schedule in Table 7.
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production is above 10,000 barrels in a year, the royalty schedule would pro-
vide an incentive for the lessee to hold production below 10,000 in a year
when the well's productivity is somewhat, but not greatly, abovz 10,000 barrels
in the year. 3By holding production below 10,000 barrels in the year, the
lessee could avoid the higher royalty rate. It is strongly reconmeaded that
multipart royalty schedules be based on incremental production rates carrying
the higher royalty rates, not all of the production from the well,

The author has computed the reserves and landowner lease bonus and royalty
receipts for the lease used in Tables 1 through 4 using the two-parc royalty
schedule in Table 5, The oill reserves for the lease were calculated to be
21.59 million barrels and the lease bonus plus the present value of royalties
was calculated to be $73.85 million. 1If a flat rate reyalty of one-sixth had
been specified in the lease contract, instead of the two-part royalty schedule,
0il reserves -would have been 21.59 million barrels (see Table 4) and the lease
bonus plus the present value of royalties would have been $33.9 million (see

Table 1). Thus, the sample two-part royalty schedule meets the conservation

policy constraint while more than doubling the landowner's receipts by increasing

them from $33.9 to $73.85 million.

The two-~part rtoyalty schedule in Table 5 is, of course, only an example.
It is possible to construct reasonably optimal two or more part royalty
schedules for any given set of leases depending upon the expectad g2o0logical
and operating conditions and well-head price of the oil. It is strongly
recommended that any increase in the averaze royalty rate be accomplished by
means of a multipart royalty schedule rather than by raising the flat rate

royalty above the customary one-sixth of gross revenues.
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3.2 Maintain, or Enhance, Ezployment and Economic Activity Levels

As was discussed in section 2, increasing the flat rate royalty substantially
above the customary one-sixth of gross revenues will result in earlier abandon-
ment of the field and a reduction in the total oil and gas production of the
field. For example, with a four-sixths flat rate rafalty, the lease in Tables
1 through 4 would be abandoned 26 years after the lease contract was signed,
rather than 36 years later if the one-sixth flat rate royalty was used. Al~-
though the annual production rate in the 26th year is 308,000 bbl. (844 bbl/day)
and the annual production rate in the 36th year is only 113,000 bbl., (310 bbl/day),
it is none-the-less econoaic to operate the lease for an additional ten years at
the customary one-sixth royalty rate. This means that the lease will continue
to provide employment at about the same rate as in the 26th year and contribute
accordingly to the local economic activity.

At the lower royalty rate, it is more likely that secondary recovery,
pressure maintenance, in-fill drilling, and salvaze perforation operations will
be commenced or engaged in during the latter years of the field's life. These
investment activities all contribute to maintaining, or even enhancing, employ-
ment and economic activity levels in the local community and the state. Pro-
perty, sales and other tax revenues of the local community will be maintained
for a longer period of time, and the relatively long-lived public service,
utility and housing facilities of the community will be used for a longer period
of time more closely approximating their useful econcomic lives (30 to 50 years
for most buildings and utility systems).

Where maintaining the employment and economic activity levels of the local
community is a fundamental policy constraint on the lease terms, it generally

is imperative that flat rate royalties above the customary one-sixth of gross
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revenue be avoided. However, it is possible--as with respect to the previous
policy constraint--to construct a wmultipart royalty schedule that will attain
this policy objective while, at the same time, increasing SUbStanciélly the
landowner's lease bonus and royalty receipts. An example of such a royalty
schedule is the two part royalty schedule ip Table 5.

If there is a reasonable prospect thag secondary recovery projects gight
be initiated by the lessee at some time during the life of the lease, this
policy objective implies that the landowner may wish to provide in the lease
terms a separate royalty scheﬁule for secondary recovery projects. The
royalty schedule applying to secondary recovery projects would provide for
lower average and marginal royalty rates, especially for relatively low rates
of production. Providing this secondary recovery royalty schedule would
increase the probability that secondary recovery projects would be imitiated--
thus enhancing employment and economic activity levels in the community--and
eliminate the uncertainties and costs associated with lease provisions that
permit renegotiation of royalty rates. It is the author's understanding that
the costs of renegotiating royalty and override rates have led to abandonment
of potentially promising secondary recovery projects before they could be

initiated.
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3.3 Increasing the Number of Bidders for Leases

- One criticism of the competitive bonus bidding procedure used by the federal
government and most state government to determine which.potential lessee is to
receive a given lease is that it favors large firms with ready access to large,
internally generated, cash flows and to the capital markets over smaller firms.
Since a higher average royalty, in general, implies a lower bonus bid for the
lease (see Table 1), increasing the average royalty rate by using a multipart
royalty s-hedule may make the bidding process more competitive. It may also
make it possible for relatively small, locally based, o0il companies formed by
residents of the state or community to bid for leases in competition with larger
firms from other areas or nations. Reducing the amount of the bonus bid may
also be desirable in periods of capital stringency.

Both a higher flat rate royalty and a multipart royalty schedule can attain
this objective of reducing the amount of the bonus bid. Since a higher flat
rate royalty fails to meet the constraints on royalties discussed in the pre-
ceeding two sectilons, it is recommended that multipart royalfy schedules be
used to increase average royalty rates and thus reduce the maximum bonus bid

that a potential lessee would be willing to pay.
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FOOTXOTES

The definirions of reserves and original-oil-in-place used by the American
Petroleum Institute are used through this paper.

The difference between the dzlivered price and the cost ol transporting the
0il is the principal determinant of the well-head price for the oil where
competitive refiners buy the oil at the well-~head,

Other public policies may imply that the present value of the lease be held
to some positive value-~for example, to obtain as quickly as possible spaci-
fied employment levels,

The lease contract alsc generally requires that the lessee pay a per-acre
rental on the land under lease, with the royalties replacing the rental when
the former is larger. In most cases, the rentals are at nominal levels
compared to the potential wvalue of the land.

Whether competitive bonus bidding with the usual nurber of bidders for an
0il lease actually accomplishes this objective is not discussed in this
paper.

The relationship between the bonus bid and the royalty rate is almost linear
becausa of the nearly proportionate reduction in the lessee's revenues with
a higher royalty. Strict proportionality does not hold because a higher
royalty rate generally implies an earlier abandonment of the lease. See
section 2.1 for more on this point.

An example would be the State of Texas where ad. valorum severance taxes on
petroleum make up as much as half, or more, of the tax revenues of many of
its political subdivisions.

The Federal Energy Administration's definition of the term "new-oil" is
implied here,

This has occured since 1973 in several of the oldest producing areas of the
continental United States since oil from long abandaoned wells receives the
FEA's ncw~oil price.

It exceeds $58 per barrel because the royalties are discounted (i.e.,, Table 1
contains the present wvalue of the royalties) and the reserves are not dis~
counted. ™

This is especially the case in periods where capital is relatively scarce
and expensive.

By changing the policy constraints and recalculating the impacts of the
leasing policy on the landowner'‘s wealth, oil reserves, and employment and .
economic activity levels, the effects of alternative policy combinations

can be determined. The political decision makers can then rank the policy
combinations and resolve the differences in their ranking through the normal
democratic political process,

;
i
i
i
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Although reserves of several billion barrels of oil and‘several trillion
cubic feet of natural gas have been discovered and proven on the North Slope,
a2 substantial field located in the Umiat area, and large reserves produced for
almost two decades in the Cook Inlet area, very large areas of the State of
Alaska are believed to have geological conditions that are suitable feor the
occurance of commercially exploitable deposits of petroleum. Virtually all
of these attractive exploratory areas are untested by exploratory drilling.
These prospective areas are both offshore and onshore, and include remote
inland areas of the State. They present some of the most difficult and
technelogically challenging operating conditions in the world for petroleum
exploration and for the development of commercial fields should any be
discovered. Furthermore, many of these areas have fragile ecological systems
that recover relatively slowly from the effects of environmental stress.

Yet, these areas in Alaska provide ome of the few remaining areas of the
United States where oil and gas discoveries of significant magnitude are
reasonably likely. Because of the exceptionally great uncertainties with
respect to the geological, technological, environmental and eccnomic condi-
tions associated with exploring and producing these tracts, it 1s recommended
in this paper that the State of Alaska investigate the competitive exploration
expenditure bidding procedure for leasing these lands,

The competitive exploration expenditure bidding procedure for leasing
government lands for petroleum exploration is based con selecting the winning
bidder for each exploration lease on the basis of the amount of money the
firm or joint venture is willirz to spend on exploring the lease. Each
exploration lease would normally consist of several tracts of land that are

believed to be peologically related. Accompanying each exploration expenditures



bid would also he a description of the nature of the exploration activities
the firm proposes to undertake with the funds in its hid, These exploration
activities would include both expleration of the leased area for petroleum
and assembly of the necessary data for an environmental impact assessment

of development of the lease should it prove to be productive, The initial
exploration plan would be subject to mutually acceptable modifications
should exploration of the lease indicate that a change would be in the best
interests of hoth parties to the lease., Upon completion of the exploration
program, if one or more of the tracts proves to be productive, the lessee
would be permitted to select one of the tracts for a development and produc-
tion lease to be awarded upon completion of the environmental impact assess-—
ment process, The State can offer for competitive bidding some or all of
the remaining tracts of land in the exploration lease. All the geological
and other data developed by the expleoration lessee would be provided to the
potential bidders for these leases. If the first exploration lease on the
tracts fails to identify commercially attractive coil or gas reserves, one

or more additional competitive exploration expenditure lease sales can be

held 1f firms in the industry are still interested in bidding for the lease.

The basic objectives of this expleoration expenditure bidding program are:

1. The data provided by the exploration lessee should reduce substantially
the levels of risk and uncertainty regarding the geological, technolo~
gical, environmental and marketing conditions of the tracts to be
offered for development and production leases. This data should, on
the average, substantially increase the hids on the tracts offered for
development and production leases where the initial exploration has
either proven the existence of commercially exploitable petroleum

aeposits or indicated that there is a reasonable probability of their

occurance,

e i it skt

e o i i



The data provided the exploration lessee should permit the State to
better determine
a. the timing and extent of its future lease sales, so that the leases
offered will more closely approximate the ability of the industry
to explore, develop and profitably produce additional reserves, and
b. the optimal lease terﬁs for the development and production leases
with respect to royalty rates, conservation and environmental pro-
tection regulations, etc.
The data provided by the lessee would permit the State to prepare an
environmental impact assessment of the proposed development and produc~
tion leases and would enhance the development of mitigating technologies
and procedures based on far more data than would be available if the
exploratory lease had not preceeded the offering of develcopment and
production leases.
The very nature of the exploratory lease's terms and the program of
exploration activities which the lessee has agreed to undertake would
prevent the speculative holding of leases by private firms in hopes
that the exploratory activities of others will increase their value.
The industry's capital requirements are reduced and their expenditures
on exploration and research increased since none of the industry's
expenditures are diverted, by means of a lease bonus, from exploring
the tracts contained in the exploration lease.
The data provided by the lessee would facilitate inclusion of specific
terms 1n development and production leases with respect to unitized
operation of tracts covering the same reservoir, These unitization
terms could be included in the lease contract at the time the tracts

are offered for development and production leases.



The principal disadvantage of the exploration expenditure lease bidding
procedure, which may Be an advantage given the projected crude oil surplus
in District V for the next decade, is that it may lengthen the time betweer
the decision to lease an area and its development by one or more years since
development and production leases are not awarded until after all of the
contracted exploration is completed. This procedure is intended to avoid the
necessity of almost immediately offering the tracts adjacent to a discovery
at a "drainage'" sale. Another disadvantage of this procedure fs that tracts
on which the industry may have been willing to make multimillion dollar bonus
bids before an . exploration lease was 1ssued may become worthless to the State
if the exploration shows them very unlikely to contain commercially attractive
0il and gas reserves. Whether this loss in lease bonus revenues is mare than
offset by higher lease bonus and royalty revenues on the tracts of land which
the exploration lease has identified as likely to containhcommercially attrac-
tive reszrves is an empirical matter; however, the author believes that on
balance rhe State would benefit substantially from using the exploration
expenditure lease bidding procedure and bearing the risks associated with
unexpectedly unproductive l=ases.

Central to the exploration expenditures lease bidding przcedure 1is
determination of the number and location of the tracts to be offered as an
exploration unit. Three principal considerations enter into determination
of the numbher of tracts in the exploration lease:

1. The tracts in the exploration lease should be geologically related so
that intensive exploration, including the drilling of exploratory wells
(some in locations specified in the lease and some in locations to be
mutually agreed upon by the lessee and the State after drilling of the

speéified wells), will develop the kind and amount of data necessary
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to reduce substantially the uncertainty about the potential petroleum
resources of all or most of the tracts in the untt. For example, the
tracts meking up an exploration lease may be all of the tracts ogver
and frmediately adjacent to a suspected geological feature. If the
suspected structure is relatively large, two or more exploration leases
may be established. In addition, the number of tracts to be included
in an exploration lease should not be so small as to result in the
winning Bid's being sufficiently large to reduce the expected marginal
benefits from the last dollar spent on exploration to less than one
dollar. To avoid this situation and situations where the initial
exploration results indicate little likelihood of discoveries from
more exploration, the lessee can be required to pay directly to the
government any exploration funds which cannot--in the opinion of the
lessee and the State--be economically spent on exploration or research.
The economic constraint on the number of tracts to be included in an
exploration lease is based on the State's estimate of the ex. ante.
economic rents inherent in the tract with the greatest ex. ante.
econoxic rents, since the lessee is permitted to select only one of
the tracts for a development and production lease upon completion of
the exploration program. Thus, determining the number and configuration
of the tracts to be included in an exploration lease requires that the
State obtain some geological and economic data on the tracts prior to
the leace sale, The best way to obtain this data appears to be to
request all firms in the industry to make a preliminary nomination of
the groups of tracts that Ehey believe should form the exploration
leases. Prior to the lease sale, the interested companies--singly or

in groups—-would be given permits to perform geological and geophysical



atudies of the proposed exploration leases. These studies would provide
the information necessary for each company or joint venture to deteraine
the amount of exploration expenditures they will bid on each lease and
the nature of their proposed exploration program. By then requesting
each company or jJoint venture to nominate formally the tracts to make
up each exploration leasa and to provide a confidential report indicating
the geclogical and economic reasons why it grouped a specific set of
tracts into one exploration unit, the State"s geologists, petroleum
engineers, and economists would likely obtain sufficient information to
speclfy the tracts to be included in each exploration lease, 1If neces-
sary, the State could contract with service companies for additiomnal
information.
3. It is recommended that the lessee be required to prepare a preliminary
environmental impact assessment for the development of those tracts
which exploration has shown to be productive, or likely to be productive,
of petroleum; or a full envirgnmental impact statement where it is
appropriata. To reduce the costs of the environmental impact assessment--
which must be paid for from the lessee's evaluation of the ex. ante. rents
inherent in the best tract in the exploration lease——wherever geologically
feasible, the area covered by the exploration lease could be restricted
to one, or a few, environmental and ecological settings, To further hold
down these costs, the State may wish to require all of the winning bidders
for exploratory leases to finance joint studies of those environmental
and ecological factors that are common to two or more explorztion leases.
Where the prospects for discovering commercial quantities of petroleum
in one of the tracts of a given exploration lemse are relatively minimal or

exceptionally uncertain, or where a substantial technological advance will



be required to profitably operate the lease, transport the oil or provide
the required d~gree of envirommental protection, it may be necessary to permit
the winning bidder to select two or more tracts from the exploration lease

for development and production leases. Under these conditions, the ex. ante.

economlic rents inherent in the best tract may not be adequate to bring forth
adequate exploration or research to meet the objectives of the leasing program.
Ideﬁtifying which exploration leases will require permitting the lessee to
select two or more of the tracts for development and production leases requires
the State to acquire a geologiral, economic and environmental data hase ade-
quate to estimate the ex. ante. economic rents inherent in the best tracts in
the area of the exploration lease, and the costs of exploring it and preparing
the required environmental impact assessment.

The competitive research expenditure bldding procedure determines the
winning bidder for a given exploration lease by awarding the lease to the firm,
or joint venture, contractually agreeing to spend the greatest amount on geo-
logical and geophysical exploration; exploratory well drilling; research and
development relating to environmental protection, production and transportation
facilities for the productive tracts; and other research activities the State
and the lessee may agree are appropriate to increase the economic value of
the lease or to preserve its environmental and ecological values. Each bid
should be accompanied by the lessee's formal acceptance of the State's speci-
fications for the environmental impact assessment for devslopment of the
productive tracts and for future exploration of those tracts for which the
State believes additional exploration or research is appropriate. It should
also include the lessee's agreement to release in a timely fashion and in a
manner specified by the State all information generated as a result of the

agreed upon exploration and research expenditures,



The leagse bid should include a preliminary description of the geological

and other exploration and research work thac the bidder will perform £f its %

bid is accepted. Where one or more bids are within, say, five or ten percent

of the highest bid, the bidding procedure could specify--if the enabling
legislation or regulations were to permit it--~that the State could negotiate
with all these bidders with réspect to the exploration program and award the

lease to the bidder proposing the "best" exploration program. The criteria

for determining the "best" exploration program should be made public prior

to the exploration lease sale. In any event, the winning bidder would be

required to finalize the description of its exploration program ard obtain
the State's approval hafore the lease would be formally awarded.
The description of the work to be performed would include at least the
following major points:
1. The geological and geophysical program for the tracts, includiné a
description of the geophysical work already performed. Geological
and geophysical expenditures made prior to the l=zse sale should not
be includad in the amvwmt of exploration expeaditures in the bid.
The initiel explorztory drilling program if geophysical work prior
to the lease sal= wes adequate to specify such a drilling progran.
The description of the drilliag program would include the preliminary
timing, location, and fcrmation objectives of each well; an explanation
of why this drilling program will provide adequate information to
evaluate the most prospective tracts; and a description of the lessca's
envirotmental protection pregram for its exploratory drilling program.

The generzl specifications of the anticipated fcllow-up geophysical and

drilling pregram, if any.



4. A description of the lesseels research and development program with
respect to exploration, production and transportation technologies
(including specific design criteria where applicable) and to envirom-
mental protection facilities and procedures applicable to the explora-
tion lease or to future development and production leases,

5. Descriptions of other activities which the bidder believes to be
appropriate for research relating to these tracts.

The State could specify a range of terms, say three to five years, for
the exploration lease at the time the lease sale is announced. The winning
bidder would then be permitted to specify the length of time for the explora-
tion lease. The lessee, however, should not be permitted to terminate the
lease prior to its expiration (i.e., upon making a discovery on one tract)
without permission of the State. Expenditure of the amount bid and completion
of the contractually agreed upon elemerts of the exploration program would,
naturally, terminate the leszee's work under the exploration lease and the
lease could thcn be terminated by mutual consent even 1f the entire term has
oot yet elapsed. Should the lessee fail to complets the contractually agreed
upon exploration program prior to the end of the term of the lease, as might
occur due to unexpectedly bad weather or unanticipated equipment breakdowns,
the State should have the option of terminating the lease upon receipt nf any
unexnended funds or it could extend the term of the lease to permit the lessee
to complete the exploration program. If the lessee were to be unable to com-
plete the contractually agreed upon exploratory program within the explorition
expenditure bid amount, the lessee should be required to fund its completion
or to forfeit its right to select one or more tracts for a development and
production lease. Upon completion of the agreed upon exploration program to

the satisfaction of the State and termination of the exploration lease, the
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. lessee would be able to select the tract, or tracts, upon which it is to

receive a development and production lease, with the awarding of this leare
to be subject to acceptance of the lessee's environmental impact assessment®
by the appropriate agencies, ‘

The above descriptions provide only a general outline of the nature of
an exploration expenditures bidding program intended to provide the State of
Alaska with the benefits which it can obtain from the resulting reductions
in the uncertainties regarding (1) the economic value of the tracts in the
exploration lease and (2} the environmental and ecclogical impacts of developing
those tracts which are shown to be productive of petroleum. Formulation of a
practiczl competirive exploration expenditures bidding program would reguire
far more detailed and specific legal, geological, engineering, environmental,
economic and administrative analyses and review by the State, industry trade

associations, and Individual companies than has been provided in this paper.
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Appendix H

Computing the Ad Valorem Charge (AVC)

Table H-1 shows how the ad valorem charge is figured. It begins
with a forecast of daily flows. In this case they are taken from the Van
Poollen report, 'Prediction of Reservoir Fluild Recovery, Sadlerochit
Formation, Prudhoe Bay Field," January, 1976. These figures do not apply
to separate leaseholds and, of course, would have to be broken down in
application.

Table H-1 assumes that the ad valorem charge is at a rate of 20
percent, levied on the base of the discounted cash flow (DCF).

This whole process is quite mysterious to many people and so we are
laying it out step by step.

Note first that a 20 percent rate is not as high as it seems at
first, because it is "capitalized.” That means that the expectation that
the charge will be levied over the next 25 years reduces the present
value of the DCF. It reduces it in exactly the same way that increasing
the basic discount rate from 8 to 28 percent would reduce it. The
interest rate is basically a toll for moving through time, and that is
exactly what the ad valorem charge is as well.

Comparing columns 4 and 5 of Table H-1l, the effect of capitalizing
the ad valorem charge is that the discounted cash flow is only about
three times as high as the current year's cash flow in the early years.
In the later years the two values coﬁe even closer together.

A high rate does not take more income than there is because if it

did there would be no base, and if there were no base there would be no



charge. This dog-chasing-tail process balances out at a point where the
high percentage rate and the low DCF base combine to produce a middling
sort of figure. Table H-1 shows éxactly how the base is reduced and the
charge arrived at.

A high percentage rate does not cause early shutdown because the
base drops over time. Table H-1 shows that it drops from 516.1 billion
down to $.1 billion, the second figure being six-tenths of 1 percent of
the initial one.

The DCF base is arrived at by discounting future cash flows at 28
percent per annum compounded. For anyone not conversant with this
process, the last figures in columns 4 and 5 are the easiest place to
begin. A cash flow of $.14 billion is due on December 31 of the year,
The value of that on the preceding January 1 is the sum which will grow
at .28 percent interest to equal $.14 billion. That sum is $.109
billion, because

140 + 1.28 = ,109

The last two columns, 11 and 12, indicate something about the
orderliness of this process. The lessee always gets 8 percent of the
current year's DCF and the lessor always gets 20 percent of it. The
split between them, then, is always 2% to 1, that is, 20 + 8.

The 8 percent figure is known as the capitalization rate. The split
between the lessor and the lessee always depends basically on the rela-
tionship between the AVC rate and the capitalization rate. The effect of
the 20 percent AVC rate would be considerably offset by the adoption of

an equally high capitalization rate. Alaska uses an 18 percent rate in
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computing the Alaska reserves tax, a figure which we believe 1s too high.
Just for 1llustration, if the AVC rate were 20 percent and the cap rate
were 20 percent, then the split would be 1 to 1, or 50-50.

The implicit assumption is that the lessee has pald $16.1 billion to
buy the lease on January 1l.of year 1. He is earning 8 percent on that
investment under conditions of very low risk over a 25-year period. He
is not earning 8 percent on all of it for 25 years because he recovers
some of it each year. He is earning 8 percent on the unrecovered balance
each year. The unrecovered balance is the amount shown in column 5, that
is, the discounted cash flow as of each current year.

The last barrel lifted is charged 25 times at a rate of 20 percent
before being lifted. This might seem like an awful lot but it turns out
to be much less, because what is taxed in year 1 is not the value of the
barrel in year 25 but the discounted cash value of the barrel, discounted
back 25 years at 28 percent per year. A barrel of oil to be sold for $8
at the end of 25 years has a present value of 1.7¢; and 20 percent of
1.7¢ is .3400 of a cent. Therefore, the fact that the barrel is charged
25 times at 20 percent does not mean that the sum of the charges will
amount to a great deal.

There will be an incentive to accelerate production but that would
require more capital, lasting over the full life production and only used
part of the time during the early flush years. To estimate the effect we
have to look at the whole process over 25 years and not just at one
barrel. Appendix I does this and the finding is that production is not
very sensitive to large increases in the interest rate or the ad valorem

charge.
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All this assumes that the existence of the last barrel is known over
25 years. In fact it may not be. The greatest weakness in this
proposal, in my opinion, is its inadequate collection of revenue from
deposits whose presence is concealed or unknown until shortly before they
are produced.

Lacking from Table H-1 is a statement of what would happen in the
years preceding year 1, which is here treated as the year when cash flow
begins. 1In practice, there is a substantial number of years when DCF is
positive and quite large before there 1s any production., AVC would be
raising revenue all during this period. From the lessee's point of view
this would be tolerable since all the sigus in column 8 would be plus:
that is, the value of the leasehold interest would be rising each year as

we move nearer to production.



Table H-1

An Ad Valorem Charge of 20%, Showing Capitalization of Charge into DCF

1) (@) (3) (4) (5) (6) ) (8) (9 (10) (11) (12)
X
Year Daily Yearly Cash DCF AVC Cash to True State's Share Income to Return on Income
n. Flow Flow Flow .20xXDCF Lessee Depletion of Cash Flow  Lessee Lessee to Lessee
(2)x 365 @ $8/B .20 (5) CF-AVC or Change AVC/CF CF-AVC Investment (6)/(10)
(4) -(6) in DCF (6)/ (%) Less True (10)/(5)
Depletion
MM MM MMM MMM MMM MMM MMM (7)+(8)
B/D B/Y $/Y $ $ $ $ % %
1., 1.40 511 4,1 6.1 3,21 .88 + .41 79 1.28 .08 2.5
2. 1.80 657 5.3 16.5 3.30 1.96 - .61 63 1.34 .08 2.5
3. 1.80 657 5.3 15.9 3.18 2.07 - .82 61 1.26 .08 2.5
4, 1.80 657 5.3 15.1 3,01 2,25 -1,02 57 1.23 .08 2,5
5. 1.80 657 5.3 14.1 2.82 2,42 -1.31 54 1.11 .08 2.5
6. 1.80 657 5.3 12,8 2.55 2,72 -1.69 48 1.02 .08 2.5
7. 1.80 657 5.3 1.1 2,21 3.04 -2.16 42 876 .08 2.5
8. 1.31 478 3.8 8.9 1.78 2.04 ~1.31 47 .730 .08 2.5
9. 1.10 401 3.2 7.6 1.52 1.69 ~1.11 47 584 .08 2.5
10, .91 332 2.7 6.5 1.30 1.37 - .818 49 «555 .08 245
11, .89 325 2.6 5.7 1.13 1.46 -1.02 44y .438 .08 2.5
12. .87 318 2.5 4.6 ,929 1.61 -1.26 37 .350 .08 2.5
13, .58 212 1.7 3.4 077 1.02 - ,730 40 292 .08 2,5
14. 48 175 1.4 2.66 .531 .876 - 660 38 .216 .08 2.5
15, .35 128 1.0 2.00 400 613 - .450 39 .163 .08 2.5
16, 24 88 .70 1.54 .310 .380 -~ .263 44 117 .08 2.5
17, .17 62 .50 1.27 .254 .234 - 140 51 .094 .08 2.5
18, .16 58 .46 1.13 .228 .234 - 146 48 .088 .08 2.5
19, .15 55 Jh .984 .196 .234 - .163 45 071 .08 2.5
20. .13 47 .38 .821 .163 .220 - 146 43 .068 .08 2.5

(To be continued)

S~H



Table H-1 (continned)

(1) @) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Year Daily Yearly Cash DCF AVC  Cash to  True State's Share Income to Return on Income
n Flow Flow Flow .20xDCF Lessee Depletion of Cash Flow Lessee Lessee to Lessee
(2)x 365 @ $8/B .20 (5) CF~AVC or Change AVC/CF CF-AVC  Investment (6)/(10)
(4)Y~(6) in DCF (6)/(4) Less True (10)/(5)
Depletion

MM MM MMM MMM MMM MMM MMM (7X+(8)

B/D B/Y $/Y $ $ $ $ % %
21, .12 44 .35 672 134 .216 - 164 38 .052 ~ .08 2.5
22, .10 36 .29 .508 .102 .188 - 149 35 .039 .08 2.5
23. .08 29 .23 .359 ,073 . 146 - 117 31 029 .08 2.5
24, .06 22 .18 2225 044 .135 - (117 26 ,018 .08 2,5
25. .05 18 14 109 .022 .118 - 109 16 .009 .08 2.5
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Technical Notes by Column

2)

3)

4)

(5)

(€)
)
C))

Daily flows in barrels from Run #18 in "Prediction of Reservoir Fluid
Recovery, Sadlerochit Formation, Prudhoe Bay Field," January, 1976,
Table XIX. Gas recovery not included. Rounded to two places. The
rounding results in minor discrepancies in the body of the table.

We convert barrels per day to barrels per year. We make no
adjustment for shutdowns or other factors.

We multiply the number of barrels by $8 each. This is purely to show
a method, and the price is assumed constant over 25 years without
implying that that is an accurate forecast. We also assume that
current operating expenses are deducted,

The figure at the top of this columm, 16.1, is arrived at by first
discounting each year's cash flow in column & by the number of years
that it follows January 1 of year 1 and then cumulating them. That
is, we discount 4.1 over one year, assuming that the 4.1 is received
on December 31. Then we discount 5.3 over two years and add that to
the cumulative total. Then we discount the next 5.3 over three years
and so on. We finally get down to .14 received at the end of year
25, discount that over 25 years and add that to the total, bringing
us to 16,1.

The second figure, 16.5, is arrived at by the same process, except
that now we omit the initial 4.1 and then we discount the first 5.3
over one year instead of two and so on down to .14 at the end of year
25, which we now discount over 24 years instead of the initial 25.

When we finally get to the bottom of column 5, the last figure, .109,
is arrived at simply by discounting .14 over one year.

As we run down column 5, DCF changes as a result of two things.
First, we chop off a year; but second, all the later years move one
year closer to the present and therefore rise in present value by 28
percent. The net result is normally a decline in DCF, but not in the
first year. WNote that if we went back to the years before 1, DCF
would always be rising at 28 percent per year, of which 20 percent
would go to the State and 8 percent to the lessee.

AVC is always 20 percent of IXCF.

This is what the lessee gets after paying the charge.

This is the change in DCF from year to year. It is what economists
call "true depletion," that is, the decline in the value of the

asset. DNote that it is much less in the early years than the cash
flow (column 4). This is because production today does not reduce




(9

(10

(1)

(12)

H-8

production next year but, rather, reduces production many years in
the future.

Again note that this column might be extended upwards into years
before number 1 and all the figures would be positive.

This is the State's share of the cash flow. It is less than the
State's share of income because income is lower than cash flow, as we
see next.

The lessee's income is the cash he receives minus the decline in his
wealth.

The lessee's income is always 8 percent of the DCF. DCF is also the
unrecovered balance of his initial investment of $16.1 billion on
January 1 of year 1. The lessee always gets 8 percent of that figure
and the lessor gets 20 percent, so that:

The lessor always gets 2% times the lessee's income,
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Appendix I
Sensitivity of Discounted Cash Flow (DCF) to Production

Rates and Interest Rates, Sadlerochit Formation

Table I-1 shows two alternative schedules of the flow of production
from the Sadlerochit Formation. These are taken from the Van Poollen
report, '"Prediction of Reservoir Fluid Recovery, Sadlerochit Formation,
Prudhoe Bay Field," Tablés XVII and XIX. Both runs result in almost
exactly the same ultimate recovery. The difference is that Run 18 starts
faster and ends slower than Run 16. Run 18 would require a greater
investment in lessee's capital to allow the faster starting rate of
production to occur, This is compensated by the higher present value,
Table I-2 shows the increase in present value or DCF at different rates
of discount, Several points stand out.

DCF is sensitive to production rates. The gain in DCF from choosing
Run 18 over Run 16 is a present value increment of $5.4 billion at a 10
percent rate of discount. This is the maximum gain: it declines in both
directions from 10 percent. However, it does not decline very sharply
and is surprisingly insensitive to the rate of interest.

DCF is sensitive to the discount rate. For Run 18 it declines from
$47 .8 billion down to $16.1 billion as we go from a 3 percent to a 28
percent discount rate.

Run 16 is more sensitive to the discount rate than is Run 18. This
is because Run 16 is slower and therefore more weighted towards the future,

where discount factors are more sensitive to the choice of a discount rate.



The third row, which is Run 18 minus Run 16, is not very sensitive
to the discount rate. This last point is quite significant. The émount
of capital we can justify investing to speed up the flow of production is
limited by the gain in DCF that results. Normally, with other kinds of
inovestments, a higher rate of discount means a lesser gain from any
investment that increases future production. In this case it means a
greater gain, at least until the discount rate reaches 10 percent, after
which the gain tapers off again.

Note how this bears on the concern that a higher ad valorem charge
(AVC) would cause the last barrel of oil to be extracted too rapidly.
When the discount rate rises above 10 percent, the addition of an
ad valorem charge will slow down rather than speed up production by
limiting the number of wells that may be drilled.

There appear to be two countervailing forces at work here. As we
raise the discount rate both series of DCF's become smaller, which tends
to bring them closer together, but Run 16 is more sensitive to the
discount rate, which tends to pull them farther apart. Between 3 and 10
percent, the second force overpowers the first, and above 10 percent wvice
versa.

We leave further investigation of this interesting phenomenon to
future study. The present point is that the application of an ad valorem
charge would not contain much net bias either in the direction of speeding
up or slowing down production.

Another important implication is that we may live in a world of

uncertainty about future interest rates, but that does not prevent our



scheduling flows with some assurance that our scheduling will be optimal
in case future interest rates change. Because future interest rates may

change a good deal without changing the optimal application of capital.




Table I-1

Runs 16 and 18 from the Van Poollen Report

Year Run 16 Run 18
MMB/D MMB/D
1 1.4 1.40
2 1.2 1.80
3 1.2 1.80
4 1.2 1.80
5 1.2 1.80
6 1.2 1.80
7 1.2 1.80
8 1.2 1.31
9 1.2 1.10
10 1.2 .91
11 1.2 .89
12 1.2 .87
13 .99 .58
14 .75 48
15 .56 .35
16 47 24
17 .35 .17
18 .27 .16
19 .22 .15
20 .17 .13
21 .13 .12
22 .11 .10
23 .10 .08
24 .08 .06
25 .07 .05

26 .05 -

:
[
k!
z



Table I~2

Present Values at Different Rates of Discount,

Discount Rate

Run 18
Run 16
Run 18~Run 16

Run 18/Run 16

Runs 16 and 18, Van Poollen Report

.03

47.8
43.5
4.3

1.098

.05

42.3
37.5
4.8

1.127

.08

35.6
30.7
4.9

1.160

.10

32,7
27.3
5.4

1.196

115

25.6
21.0
4.6

1.22

21.0
16.8
4.2

1.25

3.5

1.28
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Appendix J

The Future Shift Effect

The object here is to use simple mathematical models of some gener-
ality, to'show the generﬁl point. For a total treatment we need one
model of complete generality (which is attached at the end, but not
recommended for light reading). We would also need several specific
models based on actual decline paths. We have not undertaken the second,
but our second model is tolerably near the actual runs predicted for the

Sadlerochit Formation.

Model One

Model One assumes constant ultimate recovery = $A, recovered at an
even flow of % over n years. We may reduce n by investing more capital.
$B 1s a (hypothetical) sum that it would take to build capacity to

recover A in one year; so actual capital is %.
— - (J-1)

Now we impose a royalty at the rate r. The new DCF is reduced. We
label this new DCF after royalty as § (sigma).

-in

€ =2qmig—-¢ (3-2)

Now we divide & by DCF. If the royalty is neutral it will reduce
the DCF of all schedules by the same percentage, so the best schedule

before royalty is the same as the best one after royalty.



€ _AQ-r)a-e~i?y - Bg
DCF A(l-e~Iny - gy

(J-3)

J=3 can easily be showm to be an increasing function of n. This
means that ¢ as a percentage of DCF is higher for the slower schedules of
production. This has to shift the optimal production plan to a longer,
slower schedule.

Cost recovery alleviates but does not eliminate the bias. Let's
assume the lessee can recover his capital, (g&, by straight line depreci-
ation (this is actually faster than true depreciation, and moves a little
in the direction of accelerated write-off).

Let 7T = DCF after royalty with capital recovery.

-1n =1n
™= 45— ) - %[w l-ﬂ-—-} (3-4)

in

m_AQ-e"taer) - Bli-rd-e”t)

DCF A(l-e~iny - pi

(J=5)

J=5 can also easily be shown to be an increasing function of n,

although less so than J-3.

Mcodel Two

Model Two addresses the same question as Model One, but in an incre-
mental instead of a total way. We want to know the value of adding a
well to a given number already planned or existing. The last well adds
to flow for 12 years, and then reduces it for 12 years by the same

amount. It simply advances its production 12 years. This resembles the
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matter of going from Run 16 to Run 18 in the Van Poollen report (our
Appendix I).

Let F be yearly well capacity, in dollars.

1_e-121

Gross gain = F\=—7— (J-6)
=121 _ _ =241

Loss = F(% n & ) (J-7)

Itl

Fé (J-8)

-121 =241
Net gain = F(l-Ze : = )

We label the expression in brackets as §.
The value of 8 depends on i, the rate of interest. Some values are
given here:
i: .06 .10 .13 .16

g: 4.167 4.640 4.546 4.325

The value of # is not very sensitive to the rate of interest. The
net gain is about 4% times the yearly cash flow over a wide range of
interest rates. This is the net gain from investing in a new well. Cf.
Appendix I, where DCF 1is not very sensitive to interest rates.

It is clear that if we take a cut of F by a royalty, the gain of the

new well is correspondingly reduced to:
Net gain less royalty = F§(l-r) (J3-9)

If we let cost be recovered, there is still a decline in the net

gain:
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Net gain less royalty plus cost recovery =
c l_e-12i
F8 - r|F8 - w1 (J~-10)

The expression in brackets is positive, because

C 1_e-121
C < F# and IV <C
U (J-10) < F8

., the charge reduces investment and slows recovery.

There are several other routes to the same conclusion, which we
omit. But specifically, if we have the lessee maximize his internal rate
of return, the effect of royalties and profit sharing is the same, and

the math is easier.

Another reason for deferring production is expected higher field
prices, and/or expected lower real costs. Royalties exaggerate this
motive. Compare J-1 and J-2, as the value of A rises while B remains the
same., It is obvious by inspection that the royalty in J-2 gives more

leverage to the constant B so that

n?
dC  d(DCF)
dA_,__dA (3-11)
a DCF

This is most obvious when ¢ = 0 and DCF > 0. It can be shown to be true

for all higher values of ¢ as well.

H
H
H
H
H
3
i
i
H
§
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Appendix II
By William Vickrey and Michele Consigny*

Proof that an income tax uwsing true deprcciation is inter-
temporally neutral

let A(x) e & (continupﬁs) cash or service stream bought
for €(0), O being the time of purchase and x the time of payment,
n being the date of maturity or finmal payment. et P(x) be the
present value at time O of a payment of $1 at time x. The
instantaneous short term rate of interest at time x is then
n(x) = - %%. (The annual rate of interest is i = el - 1,)
C(y), the value at time y of the remaining payments from y to
=, is then given by P(y).C(y) = y'_rmP(x)-A(x) ax., 1)
The depreciation in capital value at time y is then
chtained from (1) by differentiating with respect to y:

4ac apr .
P'Eii +C ol P(y)+*A(y), and by solving for the de-

rreciatlon, g——g’ ve get D(y) = - %’ = Aly) + —% %p =A-hC (2)

Now let. & tax be irposed at & rate t(y) on the net income

after depreciation Y = A - D, so that the tax is

t{y) [A(y) = D(¥)] end the net receipts after tax are then

N =A - t(A-D) = A ~ thC., Then there exists a private (28a)
diszount function R(y), such that for any asset with a

stream of payments A(y), the current value of the asset can

be obtained equally from discounting the gross-payments A

vith the public discount function P, or the net proceeds N

* Agein, credit is hard to allocate precisely. Miss Consigny
first formdated the problem and proved the theorem. Professor
Vickrey greatly shortened and generalized the proof and brought
it to its present form. A third proof by Matthew P. Gaffrey,
Jr., might equally well have been presented.
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with the private discount function R: OJmPA dy = D”’Rr: '
The private discount function R will be related to P and t by

the eguation

-.R.H?:r:h(l-t)’:-@-t)%%; {%}

wvhere P, R, t, and h are a1l functions of ¥y, h bveing ths

public rate of dizcount and r being the private rate of

discount, P(0) = g(0) = 1.

He have i"R(y) M(v) dy

[

SIR(y) [A(¥) = 2(y) h(¥) S(¥)] ay Tusing (22)] ()

1%

TR (M) - s r) T A el @ 6)
[using (1}]

Rxy) Aly) & A m t{y) h(y) R(y)
o&("} “{:} dy - =0y X"‘T:"} '—'—-W%V“

i

2z} A() dx dy {2)
sshich besomes, by inverting the order of integratios
o M . m ot () hiy) Ry}
= o R(Y) Aly) ay - B
dy B{x} A{x) ax. (7
. eme =L@,y L1 _1gp ‘S
From {3), we have ht +h “ 3% "B iy (o)
. t(y) h{y) R{y) . _1 R - (R 3
<o that wwlg%ﬂ——-a = § @R = ap a(P}, 52
that {7) becomes x
# N s A R(}’) l N - Y
SR Aly) ay - 7 U5 Lo, P00 AGx) & 13)

2RO A ax - TR 1) B AG) @

H

[t}

oS IR(x) A(x) - R(x) Alx) * P(x) A(x)] ax

i

TR0 A(x) ax = c(0).
0.E.D.




APPENDIX K
FINANCIAL CHARACTERISTICS OF ENERGY FIRMS OPERATING IN ALASKA
1. The low labor intensity of large energy firms.
A. Relative to smaller energy firms.

There were 36 energy firmsin Fortune 500 for 1975. Here we rank them by net worth
per employee. The document trend is evident in the right column.

K-1: Top Energy FirmsListed by Net Worth Per Employee

Firm Net Worth Net Worth /Assets  No. of Employees Net Worth
/Employee
Billion $ Ratio Thousands Thousand $
Socal 6.500 0.50 39 166.7
Arco 3.700 0.50 28 132.1
Exxon 17.000 0.52 137 124.1
Shell 3.900 0.56 32 121.9
S.O. lud. 5.600 0.57 47 119.1
Texaco 8.600 0.50 75 114.7
Sun 2.500 0.54 28 89.3
M obil 6.200 0.45 71 87.3
Phillips 2.400 0.53 31 77.4
Gulf 3.500 0.52 52 67.3
Marathon 1.010 0.50 20 50.5
Continental 2.130 0.42 44 48.4
Occidental 1.200 0.34 36 33.3
Tenneco 2.400 0.36 78 30.8
Ashland 0.720 0.37 27 26.7
Sohio 1.460 0.35 73 20.0
Pittston 0.500 0.56 27 185
Cities S. 1.630 0.51 96 17.0
Union 1.920 0.51 128 15.0
Getty 1.900 0.59 158 12.0
Ken McGee 0.810 0.58 81 10.0
Pennz. 0.570 0.28 60 9.5
Ameraga 1.040 0.44 174 6.0
Clark 0.100 0.33 20 5.0
Texas Gulf 0.630 0.54 128 49
Murphy 0.340 0.29 85 40
Tesoro 0.223 0.38 56 40
Superior 0.540 0.61 181 3.0
Am. Petrofl. 0.360 0.60 121 3.0
Commonwealth 0.179 0.31 66 2.7
Charter 0.141 0.26 53 2.7
Mapco 0.163 0.38 81 2.0
United Ref. 0.044 0.37 23 19
Belco 0.173 0.43 108 1.6
Qil Shale 0.029 0.17 21 14
Crown 0.071 0.35 72 1.0

Total/Mean 80.183 2557 314



The top eight are all above the mean in net worth per employee. The v’
bottom six are all below the mean

B. Relative to smaller general firms
Smaller general industrial firms are more labor-intensive than the
0il firms, large and small. We have here the smallest ten firms
(by net worth) from Fortune's 500.

FIRM NET WORTH EMPLOYEES NET WORTH PER EMPLOYEE
(000,000,000) (000) (000)

Seaboard

All. Min. 27.5 -583 47.2

Ward Foods 20.9 871 24.0

Col. Pic. Lud. 19.8 2288 7.1

Idlewild Foods 19.5 975 20.0

Mattel 16.9 12,071 1.4

Flavorland 16.9 754 22,1

Rath Packing 14.6 3,842 3.8

Spencer Foods 13.5 1,753 7.7

Sucrest 9.9 1,295 7.7

Am. Beef Packers (10.4) 370 (28.0)

Mean 14.9 2,531 5.9 v

C. Relative to large general firms
Two factors are to be observed in these comparisons. Energy firms are
less labor intensive than general industrial firms; and large firms
are less labor intensive than small ones. To show the first point,
we show data for the largest non-energy firms, 1975, ranked by Net

Worth.
FIRM NET WORTH EMPLOYEES NET WORTH PER EMPLOYEE
(000,000,000) (000) (000)
GM 13.1 682 19.2
IBM 11.4 289 39.4
Ford 6.3 412 15.3
Uss 4.9 171 28.5
DuPont 3.8 131 29.1
East Kodak 3.7 127 29.1
Union Carbide 2.7 104 25.9
Beth. Steel 2.6 112 23.2
Dow Chem. 2.5 55 45,3
Mean 5.4 223 24.2 v
The largest ten non-energy firms had $24,200 of net worth per employee, w/

compared to $93,200 for the 36 energy firms, and $119,000 for the largest ten
energy firms.

D. Relative to 1963
The labor-intensity of energy firms has dropped since 1963. Here
are some data on firms active in Alaska. 1975 sales are 4.1 times
1963. 1975 Net Worth is 1.9 times 1963. 1975 Assets are 2.8 times
1963. But 1975 employment is only 1.1 times 1963. Of course wage

rates have risen, so these comparisons overstate the trend a good
deal.




SALES NET WORTH ASSETS EMPLOYEES

(000,000,000) . {000,000,000) (000,000,000) (000)
Co. '63 '75 175/'63 '63 '75 '75/'63 '63 '75 '75/'63 63 '75 '75/'63
Arco 9 7.36 8.1 .9  3.66 4.1 1.4 7.4 5.3 18 28.1 1.6
Sohio 5 2.5 5.0 .4 1.46 3.7 47 4,2 8.9 10.5 20.6 2.0
Exxon 10.31 44.9 4.3 8.0 17.02 2.1 12,0 32.8 2.7 147 137.0 .9
Mobil 4.5 20.6 4,6 3.2 6.8 2.1 4.8 15.1 3.1 79  71.3 .9
Socal 2.2 16.8 7.6 2.9 6.5 2.2 3.5 12.9 3.7 44  38.8 .9
Texaco 3.4 24.5 7.2 3.5 8.7 2.5 4.5 17.3 3.8 55 75.3 1.4
Phillips 1.3 5.1 3.9 1.2 2.4 2.0 1.8 4.5 2.5 25 30.5 1.2
Cities Serv. 1.2 3.1 2.6 .9 1.6 1.8 1.6 3.2 2.0 23 17.1 .7
Union .5 5.1 10.2 .6 1.9 3.2 .9 3.8 4.2 7 15.7 2.2
Mean 1.4 5.8 4.1 1.2 2.3 1.9 1.7 4.7 2.8 22.9  24.9 1.1

Note #1: Atl and Richfield are totaled for the 1963 figure.

2: Conversion of Prudhoe into cash.
Note in the table just above how much faster the assets of Arco and Schio have risen than
the other firms: 5.3 and 8.9 as compared with 2.8 for the whole group (which includes

them).
Then note how much faster the assets of Arco and Sohio have risen than their net worth has
risen: 5.3 vs. 4.1, and 8.9 vs. 3.7. This an index to how they have raised cash on the

gain to their wealth caused by Prudhoe. They have taken tax-free cash by bonding the
value of their leaseholds. They have done so at prime interest rates. This is the source
of ability to pay rents, add valorem charges and taxes in advance of production.



Note #3: The under used credit base of larger firms
The smaller, leaner firms tend to use their credit more. We
compare the ratios of net worth to total assets for the top
ten, the middle ten, and the bottom ten of Fortune's 500
(be Net Worth), 1975.

TOP TEN . NET WORTH/TOTAL ASSETS
1. Exxon ’ .52
2. GM .60
3. IBM ‘ .73
4, Texaco .50
S. Mobil .45
6. Socal .50
7. Gulf .52
8. Ford .46
9. S.0. 1ud. .57
10. U.S5.S. .60

MIDDLE TEN NET WORTH/TOTAL ASSETS
246 Sherwin Wins. .53
247 Potlatch .62
248 Champ. Spark. ) .73
249 Crown Cork .54
250 Hama .76
251 SCM .41
252 Becton, Dick. .64
253 Farmland .31
254 East. Gar. .42
255 Cherekr,-Pouds .59

BOTTOM TEN NET WORTH/TOTAL ASSETS
491 Seaboard All. Min. .27
492 Ward Foods .14
493 Col. Pic. Indust. .06
494 Idlewild Foods .44
495 Mattel .09
496 Flavorland .29
497 Rath Pkg. .28
498 Spencer Foods .25
499 Su Crest .09

500 Am. Beef -(.19)



The bottom ten clearly are heavily in debt compared with the top ten.
This is same index to the lower cost of capital to the larger firms.

Refer back to the first set of data, under heading #], App. K, showing
Net Worth/Assets for 36 energy firms. The smaller ones are using their credit
harder than the larger ones. 9 of the last 10 firms are under .40. 9 of the top
10 are over .50.

Note #4: Credit ratings and long term financing
The following table shows how the effect of a low credit rating
is felt more strongly for long term than short-term borrowing.
Figures are from July, 1976, taken from Moody's.

Bonds Mature Aaa Aa A Baa Ba B
1976-80 7.2 3.7 7.6 8.3
6.9 6.9 7.0 8.8
6.5 .
3.7
1981-85 7.9 7.9 8.5 10.0
8.0 8.2 8.6 10.0
7.9 8.3 10.0
5.3 8.1 9.0
5.5 8.3
8.0 8.5
8.9
1986-80 il.4 6.3 8.7 14.0
8.2 6.9
10.0
1991-95 8.9 9.3 11.0 16.0 11.0C
6.8 9.1 7.4 14.4
8.5 9.1 8.9
7.4 7.7
7.3
1886-2000 7.6 7.6 9.8 1Z.0
7.9 8.3 8.7 9.7
7.9 8.9 8.8 12.0
7.8 8.7 7.2
7.7 8.5
7.6 7.8
8.7
7.3
8.7

The specific bond issues arrayed above are identified in the following
table.



Note how the Aaa bonds of Exxon, Socal, and Texaco, and the Aa bonds of
Arco, yield only 7.6% to 7.9% even when they are long term.

The Baa rating of Penzoil and Tenneco pushes them up only to 8.3% and
8.8% for near instanties. But on long maturation we see a real spread between
the Aaa and the Ba of Grolier (16.0% and the B of White Motor (14.4%).

While these are only fragments, they do make the point that firms with
accumulated wealth have a comparative advantage in financing for the longer
term,



1980 - Moody's Raitings

Bonds maturing between 1976 and

isa Ford7i% 1977 note
634 1979  note

¢s €is 1979 deb.

GM 3ts 1970 deb.

Aa  Altantic Refining 3is 1979

Atlantic Hichfield 7.¢% no

A AMAX 73 note

Cities Hervice

1978
7.0/ note 19

8 3/8s deb.
deb.

1976
1978

Baa Pennuoil
Tenneca 1uls

Mature between 1981 and 1985

DuPont 8.U% 1961

GM  8.U%5 note 198%

Merck 7 7/%% note 1989

St. 0il-Ca. 4 3/0s deb. 19

3t. 0il-Ind. 1983

note 1

LT Y note

4}3 deb.

Yyarner Lambert B.3)
Aa Monsanto 8.0% note 19895
Union B 3/8s deb. 182
8 3/8s deb. 198%
Xerox 8.2 note 1982

A AMaX 8Y%% note 1984
Hercules B 3/4 note 1983
ITT 11% note 1982

9 1/8/# note 1983
Pepsi 8!4 note 1984

/

‘' Phelps Dodge 4)s  deb  1%82

te 1975

78

a3

98-

Current yield July 1976

7.2
6.9

6.5

3.7

7.6
7.0

8.3
8.8

8.5
8.6
10.0
9.¢
8.5
d.h

7



3ybron 9 1/8,5 note 128>

Bua Geueidentil pPetro. 11.U% note 1982
Pennzoil 10 5/83% deb 1983

Mituring betwezn 198£€ and 1990
‘Aaa  DuPont 8/ note 1986

Aa
A Beth. steel 435 sub. deb. 199v
Reynolds lob, 7Ta sub. deb. 1489

Baa \mix Bs deb 1986

Internat. Hirvester. 7 3/8s convert. sun. deb. 1988
5. 93s deb. 1990

F  United Brinds 6 3/4 1928

Mituring betwesn 1981 and 1994
Asz Ford 935 deb 1999
G2 .35 deb. 1992
Gulf B8%s deb 199%
St. cil-Cyr 5 3/4s 1992
-Tnd 6s deb 1991

I

Chemetrqn 9s deb 1994
Intern. Hirvester 8 5/8s  deb 1995
ITT 2.95 1eb 199Y

Jacrwin Yiliiams $H.4%s deb 1992

Bia Cnrysler 8 T/Bs deb 1§9%

| —

Intern. llirvester 4.8s sub. deb. 1991
Tenneco 7s deb. 1993

Ba Grolier 93s deb 1991

8.9

1v.0
10.0

1'1.4

6.3
8.2

8.7

5.9
1.0

14.0

8.9
6.8
8.5
7.4
7.3

(SRR e}

»,

7.7
11.0

1-4

8.9

16.0



B évans £ii convert. sub. deb. 1994

dmite Sotor € 374s d2b 1393

Maturing between 1996 an:d 20L0

Aaa  Exxon &3 deb. 1997
6ls deb 1998
GE 73s deb 1996
St. 0il-Ca. 7s deb 1996
~Ind SGu deb 1908
Texieo % 3/4s dab 1997

A altentic 2ienfielr b 4/893 den 1997
Bet. Jteel & 7/8s  aeu 1990
95 da=b 2000
Cit. Trictor 8 3/4s ach 1959
B.6s deb 1999
Dow Cham 7.fs deb 1993
$.7%s deb  2uLQ
Ini~n Cacbide 4.3 dqebh 1017

ferax % S/es deh 199

A ITT 10s deb 200U
St. 0il-ch 7.6s deh 1999
als ek 2000

03 steel 4 5794 - den 1997

d1y Chrysler fs 0 don 1992
Pennzoil & 3/8s deb 1999
US Industries 7 3/4s  dob 1997

11.C
14.4

7.6
7.9
7.9
7.8
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Competitive prqfit share bidding, where potential lessees bid the percen-
tage of total profits from the lease that they will pay to the State, is an
alternative to the traditional competitive bonus bidding procedure for allocating
an oil and gas lease to one among several potential lessees. This approach
was used by the State of California and the City of Long Beach in the 1965 sale
of leasehold interests in the East Wilmington unit located in the Long Beach
Harbor tidelands. A variant of this procedure is for the lessor to specify
the percentage of profits that the lessee pays to the lessor and then to
allocate the lease to the highest bonus bidder. To be most effective at
preventing premature abandonment of the lease, profit share leases should not
contain a royalty provision.

Profit share bidding has three particularly attractive features relative
to bonus bidding and most other alternative bidding procedures. One is that
profit share bidding permits the lessor to share in unexpectedly large futpre
price increases that would not be built into bonus bids or into the royalty
schedule included in the lease contract, Given the price trends of recent
years and the future outlook for still higher petroleum prices, this advan-
tage appears to be particularly important. However, an offset to this is that
the lessor bears a higher proportion of the risks that the market price may go
down in the future than with bonus bidding. The supporters of profit share
bidding are arguing, in effect, that the probability of unexpectedly higher
prices is greater than that of unexpectedly lower prices; hence, on balance,
the State would gain from profit share bidding.

The second principal argument for profit share bidding is that it permits
the State to capture more of the inherent ecomomic rent in the lease when

discoveries are unexpectedly (from the industry's point of view) large and



profitable. On the other hand, the lessor bears more of the risk that the
lease is unexpectedly unproductive or only marginally productive than if bonus
bidding is used. TIf the industry shows a bias towards predicting smaller
discoveries than actually occur on the average, profit share biddiﬁg would
indeed provide advantages for the lessor. The author is aware of no evidence
that supports the hypothesis that the industry, on the average, expects smaller
discoveries than actually occur. In the author's opinion, the opposite is the
more likely hypothesis~-the industry probably expects a greater probability of
finding commercial reserves and larger and more profitable reserves than actually
occur, in which case profit share bidding would not be in the lessor's best
interests.

Both of these arguments for profit share bidding presume that the State
cannot or will not impose additional taxes, such as a severance tax or an ad
valorem property tax when industry profits become so large, due to unexpected
price rises or unexpectedly great productivity, as to be politically unacceptable.
Since it is doubtful that any lease contract should be so written as to cover
every possible outcome or eventuality, these arguments for profit share bidding
do not appear, to the author, to be very strong because of the safety valve
provided by the State's general taxing powers--which are implicitly accepted
by each lessee when he decides to operate within the State's boundaries,

The third advantage of profit share bidding is that it can avoid the
related problems of disincentives for development of the marginal portions
of the reservoirs under the lease and premature abandonment of the lease that
are present where the lease contract includes a royalty. This advantage obtains
if all capital and operating costs (including interest on the lessee's borrowed
and equity capital) are deducted from gross revenues. Where the costs of debt

and equity capital are not deductible against gross revenues, the percentage of



total profit going to the lessee-—from which he must recover the costs of his
debt and equity capital--is the determinant of whether he will make investments
at the margin in pressure maintenance, development drilling, secondary recovery,
etc. At the very high profit sha?es going to the lessor in the case of the
East Wilmington unit, and given the relatively low "general contractor's" fee,
the lessee's incentives to develdp marginal portions of the lease are likely
to be minimal. In the author's opinion, profit share bidding lease contracts
should permit deductions of interest and a reasonable return on the lessee's
equity capital from gross revenues when computing profits for the lease. The
deduction for the cost of equity capital must be carefully set so that it will
not be greater than the lessee's cost of equity capital, thus resulting in over-
investment of equity capital in the lease.
Although competitive profit share bidding appears, on the surface at
least, to be an attractive procedure, it is subject to several major problems
with respect to its ability to maximize the landowner's wealth, The five prin-~
cipal problems which appear to limit the applicability of profit-sharing bidding
are:
1. How can "profit" be defined so that the lessee will act in the best
interests of the lessor.
2. How can "gold-plating' of physical facilities be avoided,
3. How should the oil be valued for the purpose of computing profits.
4, How can reciprocity between the lessee and its suppliers be prevented,
5. How can the portion of the inherent risk in the lease that the lessor
bears be controlled by the lessor,

1. The Definition of Profit

As is readily apparent from any elementary course in accounting, there is

no single, widely applicable, method for computing the annual profits from a



business enterprise. This is especially the case if the objective is'to compute
the annual profits of one operating entity of a business firm that has other
operating entities. The problems with these calculations fall into three major
categories: (1) the distribution of costs (particularly the costs of capital
goods subject to physical depreciation or obsolesence) over more than one
annual accounting period, (2) the allocation of joint costs (particularly gemeral
administrative expenses) among the firm's several operating entities, and
(3) determination of the value set on the output of one entity that becomes
an input for another entity of the same firm (the "transfer price" problem).
The third problem is sufficiently important in the petroleum industry that
section 3 of this paper is devoted to its discussion.

The basic objective of any business firm, whether it is an oil company
operating leases on government land or engaged in some line of business, is
to earn as high a return as possible on its equity capital--the capital which
its shareholders have invested in the business either through purchasing its
stock or through decisions of the board of directors to retain earnings in
the firm. Regardless of how '"profits" are defined for the purposes of the
Securities and Exchange Commission, the Internal Revenue Service, or for com=-
puting payments to the lessor of o0il and gas lands, the business firm will
"adjust" these measures of profit for the purpose of making its management
decisions so that it will maximize the return on its equity capital. Thus,
from the point of view of the lessor, one fundamental objective is to design
the definition of profit within the lease so that the lessee, in the process
of maximizing the return on its capital, will act in the best interests of the
lessor.

The author has no expertise in the fine points of accounting and can little
more than recommend that before profit share bidding is seriously considered

by the State of Alaska, a competent accountant should make a careful study of
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the detailed procedures used by the State of California and the City of Long
Beach with respect to the East Wilmington leases, The author also has been
informed that a study of procedures for defining profit in profit share bidding
leases is either being contemplated or is under way by the U,S. Department of
the Interior as part of an overall evaluation of federal government oil and

gas leasing policy.

2. Prevention of “Gold-Plating"

When a lessee agrees to share the profits from an o0ll and gas lease with
the lessor, the effect is to permit the lessee to deduct all operating and
capital costs (with the general exception of the '"'cost' of the lessee's equity
capital) before computing profit. If the profit share going to fhe lessor
is very high (it ranges between 96 and 100% for the East Wilmington unit
leasehold interests), the lessee's incentives to control costs, especially
those costs which can yield some benefit to the lessee which the lessor cannot
capture, is substantially reduced or even eliminated. This 1is particularly
the case where the lessee receives a 'general contractor's" fee based on the
cost of plant and equipment installed on the lease (this fee is 47 in the case
of the East Wilmington leases).

Prevention of gold-plating is difficult and requires the creation of a
skilled staff of field auditors and engineers employed by (or retained by) the
State. Moreover, these staée officials will likely have to be given consider-
able discretion with respect to what constitutes the appropriate level of
capital investment and operating expenditures for the iease. This task is
difficult enough for the executive managements of profit seeking business
firms; however, given the nature of the political atmosphere within which state
officials must make decisions, the task of eliminating or sharply curtailing

gold-plating may be insurmountable. Two examples will illustrate this point,



The first example is concerned with reducting the probability of environ-
mental damage through an oil spill or other accident. Given the growing concern
for protecting the environment and the great interest of the news media in
industrial accidents where environmental damage has or may occur, the govern-
ment officials responsible for protecting the state's interest in the lease are
under considerable pressure to prevent the occurance of oil spills that would
result in political outecries by vocal environmentalists and political pressures
on elected officials to "do something." What is likely, of course, is that the
officials responsible for protecting the state's interests in the lease will be
fired or transferred to a "deadend" position. To avoid such political risks,
the responsible state officials, and even the elected éfficials, have strong
incentives to permit gold-plating with respect to environmental protection,

The East Wilmington unit provides substantial examples of such gold-plating,

Furthermore, since the political outcries resulting from an oil spill or
other real or fancied environmental damage may lead to strong political pressures
to shut-down the lease (as happened in the 1969 Santa Barbara Channel oil spill),
the lessee also has strong incentives to gold-plate his lease with respect to
environmental protection devices and to operating procedures which are excep~-
tionally costly but reduce the probability of o¢il spills to acceptable levels,
These incentives can operate even when the profit share going tc the state is
considerably less than that of the East Wilmington leases., These incentives
are also present when other procedures, including bonus and royalty bidding,
are used to determine the lessee; however, the ability of the lessee to deduct
all costs in determining the payment to the lessor makes profit-share bidding
particularly vulnerable to this kind of gold-plating,

The second example has to do with operating costs, In remote areas of
Alaska subject to climatic extremes, the operators of oil production and

transportation facilities provide living quarters and some level of the amenities



of life to their employees. Where a very large percentage of the profits from

the lease go to the lgssor, the lessee has little Incentive to control these

costs, especially where they contribute to labor peace and minimal labor-related
disruptions in the flow of oil to be marketed by the lessee. Furthermore, since
labor troubles can result in considerable political pressures on elected officials
for meeting the workers' demands-;especially where major labor unions are involved--
the officials responsible for protecting the state's interests in the lease have
definite incentives to permit gold-plating with respect to worker amenities to
reduce the probability of losing their jobs because of labor unrest.

It should be noted, nome-the-less, that environmental gold-plating and the
provision of worker amenities are not viewed as being serious problems by some
interest groups--most notably environmentalists and labor union leaders, How-
ever, the issue is not whether environmental protection and the provision of
worker amenities are good or bad. The basic issue here is wﬁether a profit
sharing leasing procedure will, through its incentives for gold-plating, pro-
vide the politically acceptable level of environmental protection and worker
protection from the point of view of all citizens of the State and their elected
officials. In general, it appears to the author that the lease contract should
promote maximizing the wealth of the lessor and that the State's elected officials
should make explicit political decisions with respect to the levels of environ-
mental protection and worker amenities that should be incorporated into the lease
contract as constraints on the lessee's behavior,

3. Valuation of the 0il and Gas for the Purpose of Computing Profit

If none of the State's profit sharing lessees were integrated oil companies
or 1f all of the oil marketed by the lessee were sold on the free market to
non-affiliated refiners and carried in non-affiliated transporfation facilities,
the market price of the oil would provide an objective standard for determining

the value of the 0il to be used in computing profits. In this case, the lessee



could not capture a portion of the ecornomic rent inherent in the lease through
increased refining or transportation profits--except possibly through secret
rebates, reciprocity or oil exchange deals, The problem of policing one of
these sources of "extra'" profits--reciprocity--is discussed in the next section
of this paper.

Where the lessee is an integrated firm and some of the oil is sold on the
free market (and the rest processed in the lessee's refinery), the free market
price of the oil provides an apparently objective basis for determining the
value of all oil produced by the lessee. However, there is an inherent problem
with using this apprecach that has been a major concern of California officials
responsible for the East Wilmington unit., 0il prices (including the base price
and API gravity price differentials) depend upon the value of the oil, relative
to alternative crude oils that could be used by refiners and the refiners'
product slates, to the marginal refiner of that oil, Each refinery has its
particular mix of crude oil distillation units and downstream processing units
(e.g., cracking facilities), of varying ages and technologies. Some refineries
are able to process more profitably a given crude oil than others. Where a
refiner has on a long-term basis an assured supply of a given crude oil, he can
design his refinery (and orient his marketing efforts) so that he can most
profitably process that crude oil--thus, increasing its value (sometimes substan-
tially) relative to the value of that same crude o0il at the typical refinery
which could profitably use that crude oil. This is, of course, the primary
economic reason for vertically integrated oil companies,

'By\acquiring leases on lands producing a large volume of a given crude oil,
the integrated refiner may be able to capture a portion of the economic rents
inherent in the lease by selling some of the oil on the free market, to estahlish
its value for the purpose of calculating ﬁhe profits from producing the lease,

and then building the neceéssary refinery units to increasé the value of the



crude oil above this "market price.'" The integrated refiner records the

added profit, assuming that there is any, as a higher rate of return on his
refinery investment than the rate of return just necessary to get him to invest
in the refinery facilities. The "eccnomic rent'" thus captured by the integrated

“"quasi-rent'” by economists because it

refiner/producer is generally called
results from the lower price necessary to sell all of the oil, by selling the
excess over the refinery's requirements to a refiner who places a lower
economic value on the crude oil because of his particular technology, crude

0il and product mix.

A similar situation may arise where the producer owns a portion of the
transportation facilities moving the oil from the field to his refinery. By
tailoring his transportation facilities to the lease, he can reduce the trans-
protation costs to his refinery relative to the cost of transporting the oil
to the marginal refinery. This further increases the ‘quasi-rents' which the
integrated firm can capture from the lease,

Where competitive bonus bidding 1s used to select the lessee, it is likely
that those potential lessees who are integrated refiners, transporters and
producers of oil would include in their bid at least a portion of the increased
value of any crude oil they find on the lease at their refinery since this
would increase the probability of their winning the lease. This would particu-
larly be the case if the reserves under the lease are possibly large enough
to make it profitable for the potential lessee to contemplate substantial
modernization of his refinery in the process of adapting it to the potential
0il under the lease. It is also more likely to be the case at drainage sales
where the properties of the oil and its potential volume can be reasonably
well estimated from previous discoveries. The ability of the lessor to capture
at least a portion of the refinery profit over all costs through the bonus

bid supports continuing to permit integrated refiners to bid for leases on govern-

ment lands.
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It is difficult for the lessor to capture all or a portion of these "quasi-
rents" through provisions in the lease contract. The lessor would need to have
access to the lessee's refinery simulation models, which contain the necessary
cost and technological information to determine the value of the oil to the
lessee. This information is normally treated as being highly confidential by
refiners, on par with the explorationist's geological and geophysical informa-
tion., Provisions in the lease contract giving the State access to this refinery
information may be difficult to enforce and would require considerable expertise
on the part of the responsible state officials to interpret.

The above discussion was with respect to oil, and by inference natural
gas 1liquids, because valuation problems do not arise with respect to sales of
natural gas to regulated interstate pipeline companies owned by others., It
‘ is unlikely that natural gas would be used by the lessee for other than oil
field uses. A possible exception might be with respect to sales of natural
gas to be liquified and/or transported to markets in facilities owned by the
lessee. By having the liquification plant pay less than the value of the gas
or by having its transportation affiliate charge more than its total costs for
shipping the LNG, the lessee could reduce the profits of the lease and capture
a portion of the economic rents inherent in the lease. Preventing this kind
of undervaluation of the natural gas produced on the lease would involve the
State in widespread investigations of the lessee's LNG operations,

In the case of either o0il or gas, the nature of the profit share bidding
procedure provides greater incentives for the lessee to undervalue production
from the lease than bidding systems based on bonuses, rentals and/or royalties.
With a royalty, the State can always take its share of production and market
it itself if it believes the price paid by the lessee is too low, With profit

shares, the State loses this important protection against undervaluation of

the production from its lease.

PTT—
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4., Reciprocity Between the Lessee and Materials Suppliers

Although the Federal Trade Commission and Justice Department have long been
concerned about the market-foreclosing aspects of reciprocity arrangemé;ts where
a firm's supplier must buy products from that firm, reciprocity has special
implications where profit sharing arrangements are included in oil leases. If
the lessee can shift most or virtﬁally all of a higher price for plant and
equipment or materials and supplies to the lessor, and can thus receive lower
prices or better services on goods purchased elsewhere from the supplier, the
lessee has an incentive to pay more than is necessary for those goods where
reciporcity is possible. Similar incentives arise where the lessee is involved
in conmstructing transportation facilities whose tariffs are based on traditional
cost-of-service regulation. This problem is more likely to occur where the
lessee is a large firm with geographi?ally diverse operations.

Short of having an "inside" informant, this type of reciprocity arrangement
is almost impossible to police by state officials, There is no practical way
that the State can audit the books of a widely diversified corporation to detect
such arrangements. Competitive bonus bidding, however, does not present this
problem since the prospects for reciprocity arrangements--if there are any--would
likely be reflected in the bonus bids since that would increase the probability
of the bidder's winning the lease.

This reciprocity problem potentially arose with the East Wilmington unit
when the operators wanted to restrict bidding for tubular steel goods to
American steel companies, rather than to permit the greater price competition
that existed with foreign (principally Japanese) firms entering bids., The
arguments by the lessees and the government officials managing the leases
favoring restricting the bidding to American firms related primarily to the
alleged higher quality of American-made products (which is related too to the

"gold-plating" issue discussed above in section 2); however, since all tubular
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goods used on the lease had to meet the same strict specifications regardless
of source, the quality argument was not particularly persuasive. The author in
his study of this situation for the California State Lands Commission concluded
that reciprocity must be the major economic reason for the lessee's wishing to
restrict the bidding to American firms,

5. Risk-Sharing Attributes of Profit Share Leasing

Since petroleum exploration, development and production is an inherently
risky business, one of the important aspects of each alternative leasing pro-
cedure is the way in which the geological and technological risks inherent in
the tract of land and the market risks inherent in the o0il business generally
are to be shared by the lessee and lessor. For example, with bonus bidding
and no royalty the lessee bears all of the risks inherent in the lease, With
profit share bidding and a very high percentage of the profits going to the
lessor, the lessor bears a large portion of the risks resulting from operations
after the exploration and initial development phases, The proportion of risk
borne by each party to the lease is a major determinant of the present value of
each party's cash flow since bearing a higher portion of the risk generally
increases the applicable discount rate, thus reducing the present value of
future cash flows.

Given the objective of maximizing the present value of the cash flow going
to the State, the State may wish to bear more or less of the inherent risks than
would be implied by a profit sharing arrangment. One of the criticisms of the
use of profit share bidding in the case of the East Wilmington unit was that
since the area had already been explored prior to the lease sale and the oil
reserves and appropriate technologies for extracting the oil had been identi-
fied, the geological and technological risks inherent in the lease were excep-

tionally low. The remaining risks were primarily market-oriented in nature,
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Under the circumstances, the critics of the profit share bidding procedure
argued that the State should have used a leasing procedure where the lessee
bears virtually all of the geological and technological risks, In either event,
the lessor would have to bear the same basic market risks whether profit share
or bonus bidding was used. This argument implies bonus bidding; however, given
the identified reserves of the lands to be leased (in the neighborhood of one
billion barrels) and their location in a crude oil short refinery center, the
bonus bids would have been huge by 1965 standards and could have severely
constrained the industry's capital raising abilities,

The critics of the use of profit share bidding in the East Wilmington case
believe that profit share bidding is most applicable to rank-wildcat prospects
where the inherent geological and technological risks are greatest, In their
opinion, having the lessee bear virtually all of the risks in this case likely
reduces the present value of the lessor's expected cash flow from the lease
relative to the situation where the lessor bears a higher proportion of the
risks.

Determining the proportion of the inherent risks that the State wishes
to bear is, of course, a political decision that is best made explicitly by
elected officials at the time they determine their leasing policies.

The portion of the inherent geological, technological, and market risks
that the lessor wishes to bear can be controlled to some extent by specifying
the profit share in the lease contract and then select the lessee using the
bonus bidding procedure. The smaller the profit share going to the lessor, the
greater the bonus bids and the greater the proportion of the total risks in-
herent in the lease borne by the lessee. It is possible that the bonus bid
would shift some or all of the benefits of the higher value of the oil at the
lessee's refinery and even reciprocity arrangements to the lessor since under

truly competitive bidding the bidder would have incentives to include such
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profits in his bid. The problems of defining profits so that the lessee will
act in the lessor's best interests and of "gold-plating' are still present when
the bonus bid is used to allocate the profit sharing.leaﬁe, although they can
be reduced by reducing the profit share. To the aut;or‘s knowledge, such a

gystem of awarding leases has not been used in the United States,

6. Conclusions

Although some of the above problems with profit share bidding are more-or-
less common with other leasing procedures, the author believes that a careful
analysis of all the alternative leasing procedures will result in a relatively
low ranking being assigned to profit share bidding on economic grounds, Whether
the political attractiveness of profit share bidding or a profit sharing lease
contract allocated by bonus bidding 1s sufficient to overcome its apparent
weakness with respect to its inherent administrative problems is another matter

for others to decide.
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