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Chapter I
SUMMARY AND QUTLINE

Since February 1973, there has been an effective moratorium on the
leasing of federally controlled coal rights in the western plains. For a
variety of reasons the Department of the Interior has withheld this national
asset from development; however, this policy has not gone without question
and the Department itself is not satisfied that a continuation of this mora-
torium is in the national interest. Nevertheless, questions concerning the
optimal leasing policy continue to hamper federal officials who must behave
within the sometimes conflicting goal structure of obtaining a "fair market
value for the resource while assuring‘orderTy and timely deveiopment.”

In the interest of assisting federal officials in their future deliber-
ations on this important national issue, this report outlines the economic
incentives that surround the coal industry in the western states (non—reser-
vation lands), and examines the legal consfraints‘which define the scope of
the federal action. The economic impact of a leasing regime hinges on the
lease's stipulations and influence on the internal decision calculus of the
firm. Fundamentally, lease stipulations produce a modification of the
exploitation rate and method adopted by the firm, and (therefore) a leasing
regime should be analyzed as a method of controliling or reguiatfng private
sector behavior. In this report the production impact of Tease stipulations
is of central concern, and is examined as a possible tool to be employed by
governmént officials in the interest of social welfare optimization. Specif-
ically, given the industrial structure and risk elements that characterize

this industry, private behavior (generally) is not compatible with socially
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optimal behavior; therefore, appropriately designed Teasing regimes may be
effective in distorting existing incentives in a manner consistent with a
socially desirable resource exploitation plan.

In addition to specifying economic design criteria for a socia?]y
desirable leasing strategy, this analysis reviews the legal constructs which
must confine any 6perationa1 policy. Specifically, Chapter II reviews and
assesses the legal tools currently available to fedéra1 officials as they
attempt to modify private behavior through a leasing policy. Legislative
history and its interpretation are carefully studied in order to provide an
understanding of the legal mechanisms available. This Tegal superstructure
is then employed to sorneen a selection of Tease stipulations that recommend
themselves for further consideration based on economic analysis. The output
of this screening procedure results in a survey of leasing scenariocs.

Chapter V presents this set of policy scenarios in the format of a partial
ordering which kef]ects both a relative and absolute assessment with respect
to: (1) economié incentives; (2) Tegal feasibility; and (3) operational cost
effectiveness. Hence, this chapter synthesizes the economic design criteria
and the legal feasibility screening arguments of the preceding sections while
providing insight into some popular leasing stipulations. |

During the last five years, some fundamental changes have occurred with
respect to coal exploitation in the western plains. IT1lustrative of the
dynamics of these years‘are the following events:

1. There has been a significant movement ih the coal industry toward
the us€ of massive capital equipment in the mining process. With reference
to the western plains, the use of strip and pit mining operations has resulted

in the necessity of major expenditures on capital equipment in order to assure



efficient extraction of the resource. These capital expenditures imply
dependence on the financial markets, and (hence) have tended to provide a
competitive edge for larger firms.

2. The "energy crisis" and the uncertainty in supplies of substitute
fuels have both raised the market value of coal and intensified the volatil-
ity of its price. Such market uncertainty has tended to defiect the relevant
private rate of discount from the social rate of discount and (therefore) has
resulted in a tendency toward a non-optimal intertemporal production pattern.

3. Simultaneous with the movement toward Targer capital expenditures
and volatility in price, demand uncertainties have been accentuated by en-
vironmental concerns. The environmental hazards associated with strip mining
and government policy concerning the use of higher sulfur fuels have contri-
buted to the financial risk factor in this industry.v

4. Additional components of uncertainty which have impacted western
coal development may be traced to questions addressing: (a) the supply of
water in this region; (b) technological developments concerning liquefaction
and gasification; (c) alternative designs of sulfur scrubbing mechanisms;

(d) the government's continuing long-term commitment to nucliear power and the
technological-environmental problems hindering its commercial employment; énd
(e) the potential for technological breakthroughs that will impact the energy
market due to the significant commitment of government and private sector
financial interests to energy related research and development.

This market uncertainty or risk factor coupled with the required massive
“front end" capital commitment forms the economic Achilles' heel that thwarts
the efficiency of free market operation. In this report, the effects of

various lease stipulations on counter balancing these market efficiency
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distorting factors are comprehensively addressed within the constraints of
the existing legal structure.

While the problem of lease design is complicated by the interrelated
consideratibns of uncertainty, environmental regulation, divergences between
private and soéié] goals, industrial organization considerations, and the
general breakdown in the market mechanism, this report restricts its atten-
tion to the isolation of the salient design considerations and the provision
of a partial ranking of some popular leasing scenarios. Illustrative of the
necessity of carefully defining the scope of this effort has been the deci-
sion to avoid extensive empirical or computer modeling analysis of this in-
dustry, and the strict adherence to a partial equilibrium setting. Moreover,
while intertemporal and diligence considerations are considered in Chapter IV,
a thorough dynamic analysis of thié industry has not been attempted.

While it is appropriate that a briefing document provides a taxonomy of
considerations to be addressed when designing a lease policy, it must ulti-
mately be left to the policymaker to weigh the various attributes of any
given scenario at the time and in the setting of the selection process. That
is, the selection of a policy must be made in complete recognition of the
subtle considerations that only the policymaker, as opposed to the researcher,
can appreciate. Therefore, this report circumscribes a recommended collection
of policy scenarios as well as defines a set of economic-legal criteria tO
assist the policymaker in his deliberations. Moreover, while this effort must
stop short of advocating a single policy, the following policy relevant con-
clusions are put forth:

*Federal coal Tands and deposits are leasable under the Act
of 1920 by the prospecting permit-preference right lease
system for areas where exploratory work is necessary to de-
termine the existence or workability of coal deposits or, for

land containing known deposits, by competitive bidding or by
such other methods as the Secretary may adopt. (Chapter II)



*Begore coal Leases are offered, rents and royalties must be
fixed at or above statutory minimums of twenty-five cents
to one doliar per acre and five cents per ton respectively;
however, Lt appears that royalties can be established on
bases other than per acte or per fon s0 Long as the statu-
torny minimums are observed. (Chapter II) ,

*Leases are issued for indeterminate periods upon condition

of diligent development and continuous operation with review
and readjustment of terms reserved to the Secretary at twenty
year intervals; enforcement of such provisions is through the
cumbersome procedure oé‘buii in the federal cournts, not ad-
ministrative action. (Chapter II)

*The structure of a Lease will imply a risk distribution between
the public and private sectors. In the interest of encouraging
the socially optimal rate of resource exploitation, the major
part of the risk should be imposed on the public sector.
(Chapter III) .

*The most significant risk component is derived from market
volatility and (hence) any risk sharing leasing structure must
‘be responsive to coal price movements. (Chapters III and IV)

*In general, risk sharing leasing regimes wi]] permit the pub-
Tic sector to abstract a Largern measure 0§ resource rent than
non-risk sharing regimes. (Appendix I)

*It is imperative that any Teasing regime that is adopted assure
that the property rights implied be well defined, exclusive,
and transferable. Moreover, potential environmental problems
may be minimized by requiring that the ownership of the mineral
rights be attached to the ownership of the potential externally
impacted land area. (Chapters III and IV)

*Historically the preference right lease system has led to sub-
optimal development and land-use patterns. However, such re-
sults can be avoided by the use of competitive payment sched-
ules. (Chapter IV)

*The problems associated with "moral hazard" and speculative
hoiding of mineral leases can be minimized by requiring a
significant "front end" financial outlay at the time the lease
is let. However, this procedure tends to favor larger firms
due to their relative strength in financial markets; this
pressure for oligopoly market structure must be recognized.
(Chapters III and IV)

*While royalty rate increments may be used to control environ-
mental insult, this must be done with a careful analysis of
the total incentive package impiied by such a payment scheme.
(Appendix II)



*Industry nomination of tracts should be allowed to minimize
the aggregate information costs, but leases should be dis-
tributed only after careful administrative review. (Chap-
ter IV) ' '

*Previous federal leasing policy has been rather passive with
the initiative for additional Teases being derived from
industry sources. It has been alleged that such a practice
has led to an excessive rate of leasing. Specifically, two-
thirds of the federal tracts currently under lease are yet
to produce marketable output. (Chapter IV)

*Diligent production requirements tend to reduce speculation
and the price stabilizing effects associated therewith, but
they tend to reduce the problems of moral hazard bidding
and provide additional intertemporal control and informa-
tion flows to the public sector. These features are parti-
cularly important for intertemporal management in times of
changing relative valuations of alternative land-use pat-
terns. (Chapter IV)

Among the alternative Teasing scenarios considered in this report, only
profit sharing permits the public sector to share all categories of risk--
geologic, cost and price volatility--without creating production distortions.
Profit sharing, however, demands extensive administrative commitment by the
regulatory body and its Tegal feasibility is subject to question.

If it is decided that the additional administrative costs associated
with the profit-sharing scenario are prohibitive, or alternatively it is de-
termined to be Tegally cumbeksome, then royalties or rental measures with
leasee selection based on some style of competitive bidding arrangement
would be desirab]e. Royalty structures tend to distort the production deci-
sions of a firm in a non-optimal manner; whereas, rental payments are unable
to share the risk factor as effectively as royalty schemes. However, both
royalties and rental payments contain a contingent or conditional payment
characteristic, hence the geologic and price related risk factors are shared
by the public sector. Moreover, such payment structures are relatively con-

venient to administer. Coal pledge stipulations behave analogously to



royaTties~andg therefore, are worthy of careful scrutiny in the policy
setting process. -

Concerns with respect to the rate of leasing hinge primarily upon the
problems associated with changihg social valuations of land use over the
Tength of the lease.  In this respect leasing structures that permit the
government to maintain long-term control recommend themselves for further
consideration. A diligence clause stipulation is one way tb assure such a
relationship.

Alternatively (and preferabT;), coal Tease rights should be carefully
defined to assure the internalization of all extraction related costs. That
is, if the ownership pattern requires the extractive agent to suffer the
total costs (market and non-market) of his activities, theh we would be
assured that his land-use plans would be consistent with the socially optimal
Tand-use pattern. However, the feasibility of oberationa11y specifying a
lease in such a manner as to assure this comprehensive ownership pattern is
in question. Indeed, when Tong-term intertemporal aspects are of relevance,
then administrative feasibility of this alternative is brought into severe
question due to the potential for errors in foresight. For these reasons,
together with the legal questions that would surround such a proposal,
diligence requirements and sequential Teasing appear to be the most reasonable

instruments to assure long-term socially acceptable land-use patterns in the

western coal fields.



Chapter II
LEASING FEDERAL COAL LANDS

A.  Executive Summary

The present’authority to lease coal arises under the Mineral Leasing
Act of 1920 and the Acquired Lands Act of 1947. The 1920 Act supplanted
the previous location and patent system whiéh gave ownership interests, rath-
er than lease interests, to coal deposits. Leasing is now the only means to
acquire rights in federally owned coal. |

The coal lands and deposits leasable under the 1920 Act are (1) public
domain lands; (2) national forest reserve; and (3) lands disposed of by the
United States under public Tand Taws that reserved coal deposits underlying
the lands to the United States. The 1947 Act subjects acquired 1ands to
the 1920 Act. The Tands subject to the act are essentially found in those
stateé west of the Missisippi River, except Iowa,.Kansas, Missouri, parts of
Oklahoma, and Texas; and also in Florida, Louisiana, and Mississippi. Many
of the coal reserves owned by the United States underlie Tands where the
surface was disposed of to private citizens in earlier years. The specific
statute under which the spiit in ownership occurred may impose restrictions
upon the extraction of coal from beneath the surface even though such re-
strictions are not found in the 1920 Act itself.

The Secretary of the Interior is given the power to issue leases and
prospecting permits by the Leasing Act. However, he is not required to
issue permits or Teases and may accordingly withhold such issuance as he
has since February 1973.

When the Secretary does issue permits and leases, he is confined to

certain types of leasing schemes. Where workablie deposits are known to
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exist he must lease through either (1) competitive bids, or (2) other methods
~as he may by regulation adopt. Only method (1) is currently in use. 1In
areas where workable deposits are not known to .exist, he may issue prospect-
ing permits. When, after exploration, coal in commercial quantities is dis-
covered, the permit holder is entitled, as a matter of right, to a (prefer-
ence-right) lease on the lands subject to the permit. The preference-right
leasing system has Ted to a scatter of coal leases throughout the public do-
main. Strategies of consolidation of these leases is beyond the scope of
this report.

Numerous general and specific requirements apply to the leases. Hoid-
ings by any one person, association, or corporation in permits and Teases
cannot exceed 46,080 acres in any one state, with minor exceptions. But,
corporate ho]dings are directly attributed to corporate shareholders only
in the instance where such person or corporation owns ten bercent or more of
the stock of a given corporation.

Prospecting permits are issued in the discretion of the Secretary where
it is necessary to establish the existance or workability of coal. Permits
are issued on a first come-first served basis, for a period of tWo years, but
may be extended in time or cancéi]ed for lack of due diligence in the pros-
pecting. One permit may not exceed 5120 acres of contiguous or compact tracts.
Upon discovery of coa1 in commercial quantities, the permit holder is given
preference over all others in securing a lease (known as a preference right
lease).

The preference right lease cannot be withheld by the Secretary if the
permit holder proves coal in commercial quantities. The leases are thus

controlled by the issuance or withholding of permits. Statutory requirements
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concerning rentals, royaities, and other Tease provisions do not differen-
tiate between preference right; competitive bid,‘or other types of leases.
These names refer solely to the method of award by the government.

Competitive leases can be offered for tracts of forty acres or multi-
pies of forty acres but no absolute size is specified. The 1imiting size
factor is that no one person or organization may own permits and leases total-
1ing more than 46,080 acres in any one state. Hence, this figure can be ex-
ceeded only through multi-state leases. .The form of the competitive bid is
undefined in the statute, therefore, sealed bid and public auction are mini-
mum alternatives. The specific nature of the bid seems to be intended as a
bonus bid, but argument. can be made to support other types of bid subject
matter.

Types of leasing other than preference right or competitive bid are
authorized by statute at the discretion of the Secretary; but no regulations
have been issued which sét forth other Taternatives. |

Rents and royaities are stated in the law in terms of minimum values
allowed to be charged under any lease. Actual rents and royalties can and
are set above these minimums. Rentals must not be less than twenty-five
cents per acre for lease year one; fifty cents per acre for lease years two,
three, four, and five; and one dollar per acre for lease year six and beyond.
Royalties must be a minimum of five cents per ton. They can, and are pre-
sently, set as a percentage of the value of the coal produced. Although this
method is not stated as allowable, it can be used by making sure that the
actual royalty payable satisfies the statutory five cents per ton in all
cases. Both rentals and royalties are required to be set in advance of offer-

ing the lease. This requirement makes royalty and rental bidding schemes
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subject to questions of statutory interpretation. For example, if a royalty
is set in advance, can bidding occur on a "bonus" or "additional" royalty.
It is certainly arguable that such bidding could occur, but such a‘scheme
has not been legally tested.

Coal Teases are issued for indeterminate periods upon condition of (1)
diligent development, and (2) continued operation of the mine or mines. Re-
adjustment of terms may be made by the Secretary at twenty year intervals,
however. This adjustment can include adjustment of rents and royalties.

Additional Tease provisions include modest environmental protection re-
quirements.

Leases may be cancelled administratively for non-payment or through
court action for the violation of other requirements. The more burdensome
avenue of court action makes cancellation actions undesirable ffom an adminis-

trative cost standpoint.

B. Introduction

This chapter explores the basis upon which federally controlled coal de-
poéits can}be leased for éxp1oitation. The Tegal authority‘from which the
power to 1ease.arises will be explored, the geographic extent of that power
will be defined, the interests Teasable will be specified and the salient

terms and conditions of federal coal leases will be delineated.

C. Authority for Leasing of Federal Coal
In 1807 Congress passed a public land act authorizing the leasing of
lead mines in the Indiana Territory. The experiment proved unsuccessful,

and the mine lands were subsequently soid at $2.50 per acre.1 In the Upper

1Re1’tz, J., Arnold W., Envirommental Plamning: Law of Land Resources, (1974)

p. 13-1.
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Mississippi Valley, leasing of lead mines continued until 1846. During this
period, two important cases were decided by the U.S. Supreme Court. In 1840
United States v. Gratiotz held that the "power to dispdse of" as written in
the property clause of the Federal Constitution conferred upon Congress the
authority not only to sell public lands but also the power to lease. And, a
few years later it was held that the unauthorized mining of public domain
lands is a trespess actionable by the government.3

Beginning in the Tatter half of the nineteenth century, Congress and the
President began to deal with coal Tands different]y than they had dealt with
other mineral lands. For example, the coal act of 1864 excluded coal lands
from the operation of the Preemption Act of 1841. 1In 1873 Congress provided
for the sale of coal lands at a price higher than for nonmineral lands. In
1906, President Roosevelt, concerned about fraudulent activities under the
1873 Act, issued an executive order withdrawing from entry about sixty-six
million acres of coal Tands which were to be reclassified to be sold at the
higher prices app11cab1e to coal Tands. The following year the first of sev-
eral acts was passed by Congress that allowed surface entries with thé mineral
rights to coal being reserved to the United States.4 Accordingly, these acts
created a separation of subsurface rights from surface ownership, The 1873
Aet continued to provide the basic coal disposal legislation until it was
supplanted by the Mineral Leasing Act of 1920.5

The 1920 Act gave the Secretary of Interior authority to issue Timited

licenses, prospecting permits, and leases. The 1imited license is used

214 peters (U.S.) 526, (1840.

30.5. v. Gear, 3 Howard (U.S.) 120, (1845).
4Reitze, supra, note 1, p.13-10.

5Act of February 25, 1920, 41 Stat 438 (1920), 30 U.S.C. sec 201 et seq.
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primarily to permit municipalities to mine coal in small areas ?or the bene-
fit of impoverished families. Two-year permits to prospect for coal in un-
proved land may be issued at the discrétion of the Secretary. There are
acreage limitations and the Secretary requires a ciear showing that market
conditions justify the permit. The prospecting permit is a prerequisite to
the issuance of a preference right lease. Such preference right Teases are
jssuable only on the showing that coal in commercial quantities exists ‘in
the desired lTeasehold area. Leases may also be offered on a competitive bid
basis or by other means for lands where coal is known to exist. The Act pro-
vides for payment of minimum rentals and royalties.

The pursuit of operations under a coal lease, license or permit is
affected by a wide variety of Taws deaiing with environmental concerhs such
as water pollution, soil and water conservation, wildlife, etc. Consideration
of these laws is beyond the scope of this paper. Furthermore, significant
legisiation dealing with these environmental concerns of mining as well as the
right of surface owners is being considered by the Congress and the President

at this time.

1. Lands Subject to Leasing
The coal Tands and deposits covered by the 1920 Act are specifically
enumerated as (1) public domain lands, (2) national forest reserve, except

6 and (3) Zands disposed of

those acquired under the Appalachian Forest Act,
by the United States under pubZic land laws that reserved appropriate miner-
al déposits to the United States.

Expressly excluded from operation of the Act are (1) lands in nation-

al parks, (2) lands within incorporated cities, towns and villages, (3) lands

%16 U.S.C. secs. 513-519.
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within national monuments, (4) Tands in naval petroleum and oil shale re-

7

serves, (5) Indian lands,’ and (6) lands acquired under other acts subse-

quent to February 259.1920.8
Lands acquired under other acts subsequent to February 25, 1920, such

as by voluntary agreement, condemnation, foreclosure, devise, succession, or

gift, are subject to Teasing under the Acquired Lands Act of 1947,9 Under

this act, acquired lands can be leased on the same terms as lands are leas-

able under the 1920 Act; however, permits and Teases cannot be issued without

the consent of the head of the governmental agency having jurisdiction over

the Tands containing such deposits.

2. Definition of Specifically Enumerated Lands
a. Public Domain Lands--
bReferred to as the public domain or public lands, these are lands
owned by the United States which are subject to sale or disposal under federal
public land laws. This does not inciude acquired lands, lands reserved or
withdrawn from the public domain, lands valuable for purposes other than

mineral extration, Tands below the low-water mark of ocean waters,10 or lands

"Under the Act of May 11, 1938, 25 U.S.C. sec 396 (1964) and other acts which

apply to specific reservations, Indian lands can be leased through the office
of the Commissioner of Indian Affairs.
800a1 deposits on lands withdrawn or reserved for military or naval purposes
were originally excluded from the Act but a 1946 amendment removed this exclu-
sion. Also, originally excluded were coal deposits in Alaska because they
were leasable under the provisions of the Act of October 20, 1914, 38 Stat. 742,
48 U.S.C. sec. 434. Special legislation in 1959, Act of September 9, 1959, 73
Stat. 490 did away with the provisions of the 1914 Act and brought the Alaskan
lands under the coverage of the 1920 Act.

930 U.5.C. secs. 351-359.

1OThe Submerged Lands Act and the Outer Continental Shelf Lands Act, which only
specifically mention o0il, gas, sulfur, and uranium, allow other minerals which
are found to be leased.
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under navigable waters or tidelands. Title to pubiic lands was originally
vested in the United States through conquest, treaty, or purchase from a
foreign nation or cessions from the states. In contrast, "acquired lands"
are those lands which either were never part of the public domain or although
once part of the public domaih, were in private or state ownership at the
time of acquisition by the federal government. "Withdrawn lands" are those
"temporarily" removed from the public doméin for a public purpose; whereas
"reserved lands" are those set apart by Congress or by a federal agency pur-
suant to statutory authorization, for special public use such as national for-
ests, Indian or military reservations, national parks, etc.

Land east of the Mississippi River and north of the thirty-
first paraliel originally was all owned by the thirteen founding states or by
private citizens, ~The United States acquired lands there only through ces-
sfon. Hence, there never were any public domain lands in Connecticut, Dela-
ware, Georgia, Maryland, Massachusetts, New York, New Jersey, New Hampshire,

“North Carolina, Pennsylvania, Rhode Island, South Carolina, Virginia, or the
four states carved from them—Kentucky, Maine, Vermont and West Virginia.
Lands ceeded by these states vested fee simple absolute title in the United
States except for reservations such as the North Carolina reservation for
creation of the state of Tennessee and except for private rights created by
valid grants made to persons prior to United States acquisition. The remain-
ing public domain lands, except for Texas, were acquired by purchase from
foreign nations or by congquest and treaty. Texas was annexed in 1845 on 1its
own application and.retained title to all public 1ands‘within its borders.

In four states—I11inois, Indiana, Ohio, Iowa—nearly all pubiic lands were

disposed of before enactment of the leasing act. The public domain is
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essentially found in those states wést of the Mississippi River, except Iowa,
_'Kanéas, Missouri, parts of Oklahoma, and Texas, and also invF1orida, Louis-
{ana andlMiSSiSSippﬁ. | | R
| b. National Forest Reserves--

These lands are not considered public 1ands and are specifi-
cally enumerated ih}the act sebarate]y. A11 the forest reserves are included
éXcept those set}asidezunder the Appalachian Forest Act. |

c. >Lahds Disposed of by the United States--
It is well established that to determine the extent of owner-
~ship received by persons acquiring what were once public lands, reference to
the Specific statute which authorized the dispositiqn, patent or sale hust
be madé. The reserved coal rights are statutory and vary from statute to
statute ahd hénce'émong resérvations occurring under differing statutes.
Also because ofithejr_statutory nature rights and iiabi]ities of surface and
subsurface ownek.ﬁay well differ from those recognized by application of
"bommoh Law rules or state statutes to surface and éubsurface ownership severed
by private land transfer. o
- The eariier fédéra] aéts providing for the reservation of
coal provided specific statements concerning rights and liabilities. So,}for
example, during the first deéade of this century the U.S. Ged]ogica] Survey
undeftook a comprehensivé investigation of mineral resources on the public
~ domain; and, as a result, many thousands of acres were classified as valuable
for coal. Those persons who had previous]y_1ocated, selected or entered such
lands under non-mineral land laws were subject to having theik entries can-

11

celled upon reclassification. However, the Act of March 3, 1909, ' gave good

M35 u.5.C. sec. 81.



17

| faith entries patents to their lands but reserved ownership of the coal to

fhe United States. The reservation provided that the U.S. reserves all coal
and the right to prospect for, mine, and remove the same, but no person
shall enter upon the land to prospect for,‘oﬁ mine and remove coé], without
previous consent of the ownér, except upon such conditions as security for
and paymeﬁt of all damages to the owner caused by the mining action.

In 1910 it was allowed that unreserved lands of the United
States already withdrawn or classified as coal lands, or valuable for coal
could be entered under the homestead laws or desert land acts, with a view of
passing title with reservation to the United States of the coal in such
lands. 12 The 1910 act specifically reserved to the United States the coal

and the right to prospect for, mine, and remove same. Any person qualified

“to acquire the coal has the right, under the act, to enter upon the lands for

the purpose of prospecting for coal, upon approval of the Secretary of Inter-
jor of a bond to be filed with him as security for the payment of all damages
to the crops and improvements on such lands caused by such prospecting. A
person who acquires coal deposits from the United Statés méy, under the act,
occupy $o much bf the surface as may be required for all pﬁrposes reasonably
incident to the mining and removal of the coal, and may mine and remove the
coal, upon payment to the owner of damages caused thereby.

In 1912 other Tands were disposed of with reservations of
coal and the 1916 StucikRaising Homestead Act reserved all minerals. All acts
since that time have contined a general reservation of all minerals.

The specific reservation is of importance because coal Teas-
ing must be carried on subject to such conditions as are or may be provided

by the laws reserving such deposi’cs.]3

12

30 U.S.C. secs. 83-85.

1330 u.s.C. sec. 182.
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Recent attempts to enact a federal strip miﬁe bi1l have had
as partial impefus the desire to secure’greater rights in surface owners
than would be their right under the law under which the coal rights were ;e—
served. For example, the Mansfield Amendment, which, though considered, was
rejected, would have virtually prohibited disturbance of the surface by a

subsurface owner in his attempt to extract his coal by strip mining.

3. Requirements to Lease--

While the Secretary of the Interior is authorized to lease coal lands
under the 1920 Act and the guidelines under which such leasing will be accom-
plished are spe11ed out there; no affirmative duty rests with the Secretary
to issue prospecting permits or competitive leases. The statute specifies:

"...he shall, in his discretion,...frbm time to time.

- offer such lands or deposits of coal for leasing...by
competitive bidding...."14 ‘

"...the Secretary...may issue...prospecting permits."15
Preference right leases acquirable by a prospecting permittee upon a showing
that the land for which he holds his permit contains coal in commercial quan-
tities must be issued without discretion. The statute specifies:

"...the permittee shall be entitled to a 1ease....~"16
This right though, may be controlled through the discretionary ability to
withhold permits..

Pursuant to this authority a moritorium was placed on federal leasing in

February 1973.

14
15
16

30 U.S.C. sec. 201(a).

30 U.S.C. sec. 201(b).
Ibid.
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D. Interests Acquirable Under the Act of 1920
Federal coal lands and deposits as defined above are available for priQ

vate deve1opment in the dfscretion of the Secretary of thé Interior either
through (1) competitive leasing, (2) by prospecting permits with a preferential
right to lease, or (3) other methods as he may adopt consistent with the act.
Lands containing known workable deposits of coal are not available under the
prospecting permit-preference right lease (PP-PR) system. The PP-PR system
is used when exploratory work is necessary to determine the existence or work-
ability of coal deposits in any unclaimed, undeveloped area.17 ‘Limited coal
licenses are available as a short term, non-commercial citizen relief measure.
A1l peﬁmits,1eases, or licenses granted on lands disposed of with a résefva-
tion of coal must be utilized in full compliance with the law under which the
reservation was made, as discussed above. The details of thése acquirablie in-

terests are discussed in this section.

1. Current Scatter of Leases

Leasing practices, especially the PP-PR system, has led to a scatter

of coal leases through the public domain. A full exp1orat10n‘of methods or

strategies of consolidation of these leases is beyond the scope of this re-
port, but it nevertheless may be observed that cancellation of nonoperational
leases may be éffected through suit under the diligence requirement discussed

below. Furthermore; collective development and operation of a coal field may

| be accomplished by arrangement among leasees and upon approval of the Secre-

17

tary under the August 31, 1964 amendment (Pub. L. 88-526) to the leasing act.

-zbid.
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2. Limited Coal Licenses-
In order to provide for the supply of strictly local domestic needs
for fueT, the Secretary may issue limited licenses and permits to }ndividuals
. or associations of individuals, but not to corporations, to prospect for,
mine, and take for their own use but not for sale or barter, coal from the
public lands without payment of royalty. Such permits or limited licenses
are also available to municipalities upon the condition that the municipality
mine and dispose of the coal, without profit, to residents of such munici-
pality for household use.18
The tracts available to individuals or associations are forty acres
or less and to mﬁnicipa]ities up to a maximum of 2,560 acres depending upon
population. The permits are available for periods of up to two years, but
may be revoked at any time and may not be iésuéd for lands already under

lease. These licenses do not play a significant role in the leasing scheme.

3. Prospecting Permits and Leases

Under the leasing system, a distinction is made between areas where
workable deposits are known to exist and areas where such deposits are not
known to exist. The former are leased by competitive bid whereas the latter
are leased under the PP-PR system. vHo]dings by any one person, association
or corporation in permits and leases shall not exceed 46,080 acres in any
one state uniess it can be shown that the applicant requires additional lands
to carry on business economically, in which case up to 5,120 additional acres

19 Leases for -

may be granted if it is believed to be in the public interest.
such additional acres may be cancelled by the Secretary when the reasons for

issuance no longer justify continuance of the lease.

1830 .5.C. sec. 208.
1920 u.5.C. sec. 184(a).
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The accountable acreage of a party owning an undivided interest in

a lease or permit, or one who owns an interest in a corporation or associa-
tion, shall be such party's proprtionate‘part of the total lease or permit
acreage except that in the case of a corporation or association such person
must be the owner of more than ten percent of the ownership of such organi-

20 This provision is designed to

zation to be charged with a pro rata share.
prevent concentration of leases in the hands of a small group of individuals
or organizations. However, by owning a significant, but less than ten per-
cent, share of the stock of one or more corporations it is possible to main-
tain considerable influence and control over lease acreage in excess of the
statutorily defined 1imit. Accordingly, by one corporation owning shares of
another corporation (less than ten percent) it is possible to exert influence
over vast holdings. Because of the complexity of corporate ownership it

seems difficult to enforce the spirit and intent of this provision. Further-
more, where collective development and operation is authorized, acreage limita-
tions can be waived.

Coal leases and permits apply to coal only and not to associated and
related minerals as is the case under some other leased minerals. The Secre-
tary is, however, authorized to issue separate leases for different leasable
minerals on thebsame lands provided the later lease would not unnecessarily
interfere with the prior leasee's operation and would be consistent with
sound conservation practices.

Organizations operating common-carrier railroads may be granted per-

mits or Teases only for their own railroad use. Further, such railroads may

hold under permit or lease not more than 10,240 acres aggregate nor more than

20

30 U.S.C. sec. 184(e)(1).
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one permit or lease for each 200 miles of its railroad lines served or to be
served from such coal deposits exclusive of spurs or switches and exclusive
of branch lines built to connect the Teased coal with the railroad, and also
exclusive of parts of the railroad operated mainly by power produced other-
wise than by steam. The value of this old provision in Tight of present cir-

cumstances has been questioned by the Land Law Review Commission and others.

a. Prospecting Permits

A prospecting permit will be issued only if it is determined
that prospecting is necessary to establish the existence or workability of
coal deposits in the applied for lands. It is issued in the discretion of
the Secretary. The application for such a permit is to be accompanied by a
proposed plan and method for conducting prospecting or exploratory operations
on the land, setting forth (1) the estimated cost of carrying out the proposed
prospecting operations, and (2) the diligence with which such operations will
be prosecuted.Z]

Permits are issued on a first come-first served basis, for a
period of two years. Permits may be extended by the Secretary for a period
of two years, if he finds that the permittee has been unable, with the exer-
cise of reasonable diligence, to determine the existence or workability of
coal deposits in the area covered by the permit, and he desires to continue
further exploratory work or for other reasons the Secretary deems sufficient

for such extension.22 On the other hand, the Secretary has the authority to

cancel any prospecting permit upon failure of the permittee to exercise due

21

22

43 C.F.R. sec. 3511.2-1(b)(1).

30 U.S.C. 201(b).
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diligence in the prosecution of the prospecting work in accordancé with the
terms and conditions stated in the permit.23

The area covered by any one permit may not, by statute, exceed

24 of contiguous tracts or tracts in reasonably compact form.

5,120 acres
This differs from competitive Teases where no practical restriction exists
as to actual size of the leased tract. Rental is charged‘for the permit at
the rate of twenty-five cents per acre per year.

A prospecting permit is a prerequisite to issuance of a preference
right lease.

b. Preference Right Leasing

If within the period of issue of a prospecting permit or an ex-

tension thereof "the permittee shows to the Secretary that the land contains

25 the permittee shall be entitled to a lease...

26

coal in commercial quantities,
for all or part of the land in his permit." This statutory provision grants
to the permit holder an enforceable right to obtain a preference right lease
upon the required showing of coal in commercial quantities. The Secretary is
not granted discretion to issue the lease, but he can control the issuance of
preference right leases through his discretionary power to issue or withhold
prospecting permits. Neither the statute nor the regulations define "coal in
commercial quantities" but administrative definitions of the test required for

making such determination are established. They can, of course, be administra-

tively altered.

23
24
25
26

30 U.S.C. sec. 183.

30 U.S.C. sec. 201(b).

30 U.S.C. sec. 201(b); 43 C.F.R. sec. 3520.1-1(a).
30 U.S.C. sec. 201(b).
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C. Competitive Leasing
The Secretary is authorized by statute to divide any of the coal
lands or deposits owned by the United States into leasing tracts of forty
acres or multiples and in such form as, in his opinion, will permit the most
economical mining of the coal in such tracts, and he shall, in his discretion,
upon request of a qualified applicant or his own initiative offer such lands

27 No absolute maximum 1im1tétion is set on the size

and deposits for leasing.
of tracts offerable but the provisions concerning maximum holdings by any one
person are applicable. Such leases are to be awarded by competitive bidding
or by such other methods as he may by general regulations adopt, to any

28 Competitive bidding is undefined but does cektainly

qualified applicant.
allow for sealed bid and public auction alternatives at a minimum.

It appears that the subject matter of the bid certainly would
include Tump-sum payments, and arguably could encompass "surplus" or "addi-
tion" rental or royalty as discussed in Chapter V. The difficulty presented
is that the statute specifies setting of rents and royalties in advance of
offering the lease; consequently, it could also be argued that rental and
royalty bidding over and above the set rental or royalty violates the spirit
and intent of the statute.

In establishing leasing units all material factors, such as
character and depth of the coal deposits, topography, adjacent private coal

lands, proximity of rail and water transportation, and the investment reason-

ably required to provide the requisite development and operating facilities

27
28
29

will be considered.29 No system for assigning values or relative weights to
30 U.S.C. sec. 201(a).
Ibid.

43 C.F.R. sec. 3520.;-2(a)(2).
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these factors is specified in the statute; accordingly, their evaluation is
left to the Secretary.

Proposed offerings for lease must, by statute, be given in a
newspaper of general circulation in the county in which the lands are situa-

30

ted. No requirement is established which would prohibit wider advertising.

d. Other Types of Leasing
While the leasing statute talks only about competitive bid

leases and preference right Teases by specific reference,‘30 U.S.C. sec. 201
refers to leasing "by such other methods as he the Secretary may by general
regulations adopt." No regulations are found which qualify this statement,
and it appears to be, accordingly, undefined. Whether or not this phrase
could serve as a basis for a posted price lease, negotiated price lease or
some other type of lease pricing is unclear but the possibility would appear

to exist. To utilize this provision regulations for a new leasing concept

}wou1d need to be adoptéd.

e. Additional Lands Leasable
(1) Contiguous Lands—Any holder of a coal lease may, with the
approval of the Secretary upon a finding by him that it will be for the ad-
vantage of the leasee and the United States, secure modifications to his
original lease by including additional coal lTands or coal deposits contiguous
to those already leased but in no event can the total area embraced in the
modified lease exceed an aggregate 2,560 acres.g]

(2) Exhaustion of Deposits—On satisfactory showing by a coal

leasee to the Secretary that all workable deposits of coal covered by his

30U.S.,C. sec. 201(a).

31

U.S.C. sec. 203.
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Tease will be exhausted, worked out, or removed_within three years, the Secre-
tary may in his discretion, lease to such leasee an additional tract of land
or coal deposits, which including the coal area remaining in the existing

Tease, shall not exceed 2,560 acres.32

Such Tease will be let through the
same procedure and under the same conditions as in the case of an original
lease, and will therefore be offered either competitively or through the PP-

PR system in accordance with 43 C.R.F. subpart 3520.

4. Lease Provisions
As noted above, the Secretary of the Interior has almost complete
discretion to issue or not issue permits and leases. Administrative discre-
tion to establish lease terms and conditions is likewise broad. This section

will examine some of the more salient terms and conditions of coal leases.

a. Maximum Acreage—

Holdings in permits and Teases shall not exceed 46,080 acres in
any one state. There is no statutory lTimitation on the acreage that may be
included in any one leasing tract but PP-PR Teases are restricted because of
the maximum acreage provision for prospecting permits. Earlier versions of
the Taw did carry maximum acreage limitations on competitive bids, but they

have been deleted.

b. Rents and Royalties—
(1) Royalties-~For the privilege of extracting coal from leased
lands the leasee is required to pay royalties as may be specified by the

Secretary and inserted as part of the lease. Such royalties must be a

32

30 U.S.C. 8ec. 204,
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minimum of five cents per (2,000 pound) ton33 but can be set at any amount
above that figure and can be determined on bases other than tons mined, such
as percentage of the value of the coal produced, so Tong as such calculation
also satisfies the statutory five cent per ton minimum. Present practice in
setting royalties is discussed below.

Royalties, by statute, must be fixed in advance of offering

4 and are required by regulation to be set out in the notice of

35

the 1ease3
competitive Tease offer. This provision could create a legal stumbling
block for proposed royalty bidding schemes. It is arguable, at least, that
if the act were to be interpreted broadly bidding could occur on any basis,
including a "surplus" royalty. Or, stated differentiy, allow the lease to
set a minimum royalty in advance then have bidding proceed not on a Tump-sum

payment, but rather have biddingrproceed on an additional royalty over and

above the minimum required in the notice of bid.

(2) Rents—Also required by statute is an annual rental, pay-
able yearly in advance, at rates as may be specified by the Secretary which
shall not be less than:36

twenty-five cents/acre for Lease year 1;
fifty cents/acre for Lease years 2, 3, 4, 5;
one dollar/acre for Lease year 6 and beyond.

Rentals shall be paid during the continuance of the lease; however, the rental

for any year must be credited against (and thereby being subtracted from) the

3330 u.5.C. sec. 207.

hid.

3543 ¢.R.F. sec. 3503.3-2(a).

30 U.S.C. sec. 207; see also 43 C.F.R. sec. 3503.3-1(b)(1).



28
royalties as they accrue and become payable for that year. Rentals can be
set at any figuré above these minimums by the Secretary.

Rentals, by statute, must be fixed at a given rate by the
Secretary, prior‘to the offering of the leases to prospective leasees. This
requirement, as with the royaity one, creates a stumbling block for rental
bidding schemes.

(3) Change of Rents and Royalties—Once the rental and royalty
is set and incorporated into the Tease it cannot be increased by the Secre-
tary except at the expiration of each twenty-year period. While not specifi-
cally authorized or prohibited, it would also appear that royalty and rental
increases could be made by mutual agreement between the Secretary and leasee.

| Waiver, suspension, or reduction of the rental, or the min-
imum royalty may be done by the Secretary (1) for the purpose of encouraging‘
the greatest ultimate recovery of coal, and (2) in the interest of conserva-
tion of natural resources whenever, (3) in his judgment, (a) it is necessary
to do so in order to promote development or, (b) the leases cannot be success-
fully operated uhder the terms provided.37

(4) Actual Rents and Royalties—Royalty and rental charges on
preference right leases and competitive leases are at the present identical
in practice.38 Rental is based on quantity, quality, and minability of the
coal deposit and royalty is fixed as a percentage of the value of the pro-

39

duction of the deposit but not less than five cents per ton. These figures

37
38

39

30 U.S.C. sec. 209.

Federal Leasing and Disposal Policies, hearings before the Committee on Inter-
jor and Insular Affairs, U.S. Senate, June 19, 1972, p. 229.

Hearings, pp. 118 and 229.
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are determined under fair market value concepts which involve calculations
intended to approximate the value which would be obtained if actual competi-

tion did exist.40

c. Lease Period and Diligence Requirements—

Leases are issued for indeterminate periods upon condition of
(1) diligent development, and (2) continued operation of the mine or mines.
Exceptions are made for interruptions resulting from strikes, the elements,
or casualties not attributable to the 1easee.41 Readjustment of terms at
twenty~year intervals ié reserved to the Secretary as noted above.

(1) Diligent Development—This term remains largely undefined
but clearly refers‘to the developmental phase of the operations and not to
the operational one. The concept of requiring a "due diligence" in marketing
gas has been interpreted to mean whatever under the circumstances, would be
reasonably expected of operators of ordinary prudence.42 Such an interpreta-
tion of "diligence development" would also seem reasonable.

(2) Continued Operation—The concept of continued operation can
also be viewed in terms of the "due diligence" definition above which would

require operation reasonable under the circumstances.

Hearings, p. 229. It is interesting to note that 30 U.S.C. sec. 191 directs
the disposition of the monies received as rents and royalties under the Leas-
ing Act, rather than merely allowing them to become general Treasury revenues.
The provision requires 37% percent to be paid to the State within which the
leased lands lie for the construction and maintenance of public roads or for
the support of public schools or other public eduational institutions and that
52% percent be paid into the reclamation fund created by the Reclamation Act.
The other ten percent becomes general Treasury revenue.

4130 U.S.C. sec. 207.

42

Eggleson v. McCasland (D.C. Ok1 1941), 98 F. Supp 693.
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(3) Suspension of Operations—In Tieu of the requirement of
continuous operation the Secretary may, upon a judgment that the public
interest will be served, provide in the lTease for payment of an annual advance
royalty on a minimum number of tons of coal, which in no case can aggregate
less than the amount of the minimum annual rental provided for by statute.
Such suspension of operation cannot be authorized for more than six months at
any one time and when market conditions are such that the Tease cannot be
operated except at a 1055.43
The Secretary can also direct or assent to the suspension
of operations for the purpose of encouraging the greatest ultimate recovery
of coal and in the interest of conservation of natural resources, or to pro-
mote development or operations. If suspension is affected in this manner,
payment of rental or royalty specified in the lease will also be suspended

during the period of operational suspension. The term of such suspended Tease

will be extended by adding to it the suspension period.

d. Environmental Protection—

Under the current policy of the Department of the Interior,
leasees are required by Tease provision, inserted under the discretionary
power of the Secretary, to take such steps as are necessary to prevent opera-
tions. including plant operations, from unnecessarﬂy:44

(a) causing or contributing to soil erosion or damaging any

forage and timber growth on the Teased lands or on lands
in the vicinity,

(b) polluting air and water,

(c) damaging crops of a surface owner,

4330 U.s.C. sec. 2071.

44Hear1ngs, p. 232.
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(d) damaging improvement of surface owners,

(e) destroying, damaging, or removing fossils, historic ruins
or artifacts.

The Teasee further is required to agree to restore, so far as reasonably
possible, the surface of the leased Tand and access roads to its former con-
dition, including the removal of structures as and if required.

Legislation introduced, but not as yet enacted, into the Con-
gress and aimed at protection of the environment caused by mining excesses

could cause broad and widespread changes in the leasing conditions.

e. Lease Termination and Cancellation—

Failure to pay the lease rental on or before the anniversary
date of the lease automatically terminates the lease. Failure by the leasee
to adhere to other terms or conditions of the lease, the statute, or regula-
tions issued pursuant to the statute does not result in such automatic can-
celiation. The procedure to be followed is to bring an action in the appro-

45

priate Federal District Court for forfeiture or cancellation. Such action

is cumbersome and expensive and its use is thereby discouraged.

45

30 U.S.C. sec. 188(a).
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from perturbations in market prices and vacillation in government environmental
policy concerning permissible use and extraction techniques. Aithough coal
is geologically definable as a resource (in contrast to other energy resources
such as oil and natural gas), the industry is not free of risk from legal and
economic uncertainties. |

Exclusivity and trénsferab11ity of Tease rights are brought into question
by existing institutional leasing patterns. Moreover, the assumption of a
competitively structured industry and labor market for western coal develop-
ment may not be feasible. Thus, in designing'a leasing regime one cannot be .
assured of its neutral effect on the efficiency of resource exploitation.
Furthermore, while under the idealized conditions stated above, excessive
specu1étion and the need for diligence requirements within a Teasing structure
wou'ld not be a concern, we are not assured that existing speculative behavior
is necessarily reflecting the optimal reservation of this resource for future
uses.

This chapter, together with accompanying appendices, argues that ]eésing
regimes should be designed in such a manner that the rent on the resource is
transferred to the government sector under a contingent payment pattern. Such
contingent payment schemes permit the government to share the riﬁk’eTEmeht

and (hence) encourage private sector development behavior that is more socially

| acceptable. Specifically, by sharing the risk, the net risk impacted discount

rate employed by the private developer wili tend to approximate the socially
optimal discount rate. Such contingent payment schemés, since they reduce
the required front-end capital outlays, also tend to encourage competitive
market structures in the industry.

~In summary, this chapter argues that the impact of risk on the extractiVe

process can be minimized and competitive behavior encouraged by designing a
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leasing regime that extracts the resource rent for the Treasury via a
contingent payment structure. Guidelines or-design criteria are derived for
structuring appropriate leasing policies. These guidelines are then employed
in the remainder of this report, with a composite review of various leasing

policy scenarios provided in Chapter V.

B. Introduction

This report defines and evaluates, in terms of implied economic incentives
and legal feasibility, a selection of leasing regimes for federal land resource
deve1ppment and (in so doing) the concept of regdime efficiency is of primary
importance. Efficiency in this context must include a recognition of the
efficiency of resource exploitation (commonly accepted to mean maximization
of the present value of the resource at all points in time), negotiation, con-
tract formation, policing, and environmental costs. In part, this study will
review these costs and the policy trade-offs that must be considered when
evaluating or proposing a leasing strategy.

Let us comment upon the concept of efficient resource exploitation.
Specificé?ly, ignoring negotiation, contractual, adminfstrative, and environ-
mental costs, what is the character of the leasing regime that will assure
efficient resource exploitation? Many have observed (most recently Professor
Cheung1) that different contractual arrangements do not imply different
efficiencies of resource allocation, as Tong as the property rights are well
defined, exclusive, irnansferable and all relevant behavior is competitive.

Any regime that satisfies these conditions will yield efficient exploitation

of the resource. Hence, if we could exhaustively specify this collection of

]"Transaction Costs, Risk Aversion, and the Choice of Contractual Arrangements,"

Steven, M. S., Jowrnal of Law and Economics, Cheung, 1969, pp. 23-42.
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leasing regimes, then in order to select a leasing policy we would only have
to concern ourselves with the sécondary costs of the structure.

It is of importance to note that within this characterization of
sufficient conditibns for a leasing structure, speculation or diligence
requirements were not addressed. Under the rather pure market conditions
implied by these property right specifications there would be no inappropriate
speculation and'di1igence requirements would not be relevant. Specifically,
if property (or lease) rights are well defined, exclusive, transferable and
in a competitive market setting, this would assure that these rights would
find their way to the most socially productive employment. Under these con-
ditions, if speculation did occur, it would necessarily reflect that the
reservation of this resource for future uses was the most socially desirable
current employment pattern.

Having said fhis, let us recognize that contractual arrangements may
differ significantly in their operational Iikelihood of satisfying these
requirements. The concept of well-defined rights is brought into question
by the existence of uncertainty in either the production process or marketing
characteristics of the exploitation activity. It should be noted that if
Tease rights were well defined, then that definition would include a speci-
fication of permissible impacts on the surrounding environment during the
extractive process. Environmental "externalities" would not exist under such
a comprehensive definition of rights. More specifically, it is the lack of
clearly defined ownership of the various attributes of the environment (e.g.,
aesthetic, water and air resource, rights of future generations, etc.) that
gives rise to the "environmental problems" in our economy. Thus, a complex

set of environmental regulations implicitly defining these ancillary ownership
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properties should accompany any lease document. (Additional information
concerning externalities and leasing is provided in Appendix II.) Quite
often the assumption of approximate competitive behavior is not viable (in
fact the leasing regime itself may effectively preempt such behavior, as
will be argued later); and exclusivity is often unobtainable if the resource
possesses flow or migration characteristics (as in oil and natural gas fields).
In this context, it is of interest to note that the transferability condition
may be approached by more intensive lease swapping among current lease holders.
Currently, the administrative ease of lease swapping is under the control of
the Secretary of the Department of the Interior. Therefore, if one is seek-
ing a regime that satisfies the criteria of efficient resource exploitation,
he should confine his discussion to that set of regimes that are operationally
most Tikely to satisfy these conditions. Within this set, the selection of
the regime that minimizes the secondary costs of contract negotiation, forma-

tion, policing, and environmental insult shouid be made.2

C. Uncertainty, Industrial Structure, and Leasing Regimes

This section reviews some well accepted principles concerning Teasing
under uncertainty and examines how a regime may impact the market organization
of the industry. The source of uncertainty in western coal exploitation is
studied and a definition of the central terms and concepts used in this work
is presented. Moreover, a set of leasing regime design criteria is developed
and in a later section this set of design criteria will be employed to pro-

vide a partial ordinal ranking of a selection of leasing policy scenarios.

2It is appropriate to point out that this step-wise selection process ignores
the trade-offs that may exist between secondary costs and efficiency reduc-

tions; without an empirical study the importance of this trade-off possibil-
ity 1s)impossib1e to specify (although discussed qualitatively later in this
report).
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As a foothold to begin the discussion of uncertainty and market structure,

consider the paradigm of a competitively structured industry operating in a

world of absolute certainty. This assumption argues that the resource is

specified in terms of mass, quality, location, and extraction costs, and that
all present and future market prices are available with absolute certainty;
moreover, it is assumed that the leasing policy will not significantly impact
the industrial organization. Under these conditions, it may be asserted that
any government leasing regime that is well specified, invariant over time,
and nondistorting of the decision structure of the participating firms, will
assure efficient exploitation; moreover, the most efficient firm will exploit
the resource.3

To understand this result, notice that in the certainty environment
there exists no economies of scale in the spreading of risk. Therefore, the
size of the firm will not influence its position in the capital market as
it strives to raise the financial wherewithall to efficiently exploit the
resource. The riskless discount rate will be the same for all firms and
maximum rent will be extracted from the resource.

It should be recognized that the mechanism employed to extract the
resource rent must be designed in such a way as to leave unchanged the deci-
sion rules of the firm. If the Tease policy imposes conditions that distort

the exploiting firms, then minimum cost exploitation may not be rea1ized.

It is appropriate to observe that although the distribution of resource rent
is in question until the lease award process is specified, as long as the
right to exploit is eventuallfy awarded to the highest bid, exploitation
efficiency is assured. For example, if the government leases competitively,
then the private sector resource profits will be zero and all the resource
rent will accrue to the Treasury. )
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The western coal fields, while being comparatively easy to define using
modern geological science techniques, still have significant uncertainty
elements associated with their exploitation. When compared with the risk
character of 01l and natural gas development, the physical definability of
the western coal resource is quite superior. The uncertainty that rattles
the decision structure with respect to this resource is derived from the
market and Tegal constructs that surround its operation.

The exploitation of a coal field normally dictates a four to six year
lead time before the first marketable quantities are realized. Due to short-
ages of equipment and the sheer massiveness of capital that efficient extrac-
tion techniques require, the coal industry must plan on a rather extended
horizon. This long-term planning requirement juxtapositioned with vacillat-
ing federal and state policies in a market with multiple and volatile substi-
tutes has served to thwart the effective development of this national asset.
Not to belabor this point but rather to appropriately couch the uncertainty
character of this industry, it is important to observe that changing inter-
national trade policies, vacillation with respect to the Alaskan oil fields,
an apparent commitment to nuclear energy development, volatile Middle East
relations, and the political clout of environmental activists have all sig-
nificantly hampered the development and, indeed, the basic structure of the
coal mining industry. Concerning the western coal lands, continuing ques-
tions on availability of water and transportation facilities present an

additional uncertainty element to the prospective deve‘loper.4

4

It is interesting to observe that the risk element facing a potential coal
developer is basically an industry risk element. That is, each developer
will be burdened somewhat uniformally and simultaneously by a market-related
perturbation in the price of coal. Similarly, a change in air pollution



39

The presence of uncertainty distorts the parallelism of private and
social objectives; when risk is a factor, private firms discount future
revenues at a higher rate than society as a whole. Specifically, assuming
risk aversity on the part of all participants, the more widely the risk is
distributed. the lTess it impacts upon the decision process. Hence, as the
risk factor is permitted to impact the industry decision process, intensive
development of established coal fields will result and inappropriately little
attention will be given to the longer-run aspects of resource deve]opment.5

This troublesome uncertainty element also has significant implications
with respect to the industrial organization. As the risk in an undertaking
increases, it becomes increasingly difficult to bbtain capital from the
financial mérkets. Lending institutions recognize that for a given risk
measure the hardship (e.g., bankruptcy) potential for a small establishment
is significantly greater than for a larger firm; therefore, such institutions
demand higher interest rates from smaller firms for a given project. This
financial market discrimination places the smaller firm at a competitive

disadvantage which encourages o1igopo1i$tic industrial structure.

control Taws will tend to impact the revenue expectations of all developers
of similar sulfur content coal fields. This is a significantly different
phenomenon than the more localized risk factor confronting potential oil
and natural gas developers. The geologic character of risk in oil and
natural gas development tends not to result in uniform dispersion of risk,
but rather such risk confronts the individual firm undertaking the develop-
ment responsibility. While this is an interesting observation, it does

not influence the behavioral analysis since the decision making at the

firm level is a strictly self-interested activity (i.e., the question is,
"How much risk does my firm sustain," not, "How much risk does his firm
sustain?").

5A"Iter‘natively, one may argue that the risk impacted discount rate in the

private sector is significantly higher than the risk impacted discount rate
for society as a whole; hence, the freely operating private sector produces
an inappropriately intense short-run effort from a social perspective.
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The above arguments suggest that Teasing regimes which thansfer nish to
the public sector and/or minimize the dependence on 5Lnancia£ markets would
be most desirable. By transferring the risk bearing function to the public
sector, we will be able to disperse it across the appropriate population and
permit the relevant private discount rate to approximate the social rate of
discouht. Similarly, by reducing the dependence on financial markets the
relative advantage of the larger firm, in its ability to disperse the remain-
ing risk over a larger cross section, will be minimized. Such a two-pronged
policy would tend to (1) remove the impact of the risk factor by transferring
it to the public sector, and (2) by minimizing the depehdence on financial
markets further reduce the incentive for oligopolistic industria]~orgéniza—

tional patterns.6

D.  Summary

One question that this report addresses is how can a leasing regime be
designed or evaluated in terms of their risk transfer and financial market
dependence characteristics. With respect to the risk transfer component, if
one ignores policies that may reduce the risk transfer component and the
absolute measure of risk, then there remains only one classification of

leasing regime structures that can be of assistance. Specifically, in order

It should be mentioned in passing that a broader policy might be considered
to reduce the impact of uncertainty on both the rate of exploitation and the
industrial structure in this country. Specifically, policies aimed directly
at reducing the risk factor are worthy of mention. Since most of the uncer-
tainty arises from market perturbations, if the federal government were to
institute policies to stabilize these markets, this industry would be signif-
icantly advantaged. For example, guaranteed federal loans would assist in
removing this risk component and permit the industry to effectively develop
this national resource. While these considerations are worthy of mention

in this report, further development is beyond its scope.



41
to transfer tﬁe risk to the public sector, leasing regimes that impose a
conditional on contingent payment character must be considered.7 A condi-
tional payment regime is one that requires monetary transfers in return for
the right to develop when and only if a sequence of events are realized.
Royalities, resburce pledges, profit shares, and rental agreements with escape
clauses are all forms of conditional payments.' Similarly, Tump-sum bidding
procedures do not fall into this category, and this comment, together with
our simplistic paradigm at the beginning of this chapter, provides a convinc-
ing argument for the importance of a qualitative analysis that recognizes the
potential efficiency impact of the risk factor.

The remainder of this report employs uncertainty-re]evanf economic models
to evaluate and suggest alternative leasing regimes. Each leasing policy re-
viewed in Chapter V is assessed in terms of its risk transfer character, its
decision rule impact on the firm and the other design criteria developed in

the intervening sections.

7

Notice, even though the origin of uncertainty is quite different, this result
is identical to that obtained by Leland, Norgaard, and Pearson in their Sep-
tember 1974 report on 0CS leasing. Further comment on the social desirability
of such conditional payment schemes is provided in Appendix I.
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Chapter IV
INTERTEMPORAL LEASING AND DILIGENT PRODUCTION CLAUSES

A.  Executive Summary
In this chapter the topics of leasing over time and diligent production
requirements areiaddressed. The major conclusions of interest are listed
below.
*Misinterpretation of the criterion of obtaining a "fair market value"
for a lease can Tead to too slow development of our nation's coal re-
source. The tendency of the government to exercise its inherent mono-

poly power should be avoided.

*A desirable framework for leasing would include industry nomination of
tracts within a geographic area which has received prior administrative
approval. Bureau of Land Management initiated tract nominations are
unlikely to be as efficient as private industry. This arrangement will
allow, through administrative review, the adjudication of competing

interests.

*Diligent production requirements can achieve greater current production
at the expense of Tower total production from a given lease. They do,
however, permit the government to retain greater control over future
uses of the Tand. These benefits of greater control must be carefully

weighed against the costs of lower production and revenues from leasing.

*The concentration of leases is less than the concentration of mining
companies in the West, which indicates that the Teasing program has not

favored the larger firms.
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In the preceding section of this report the features of alternative
leasing schemeé were examined in regard to'their effects on certain stated

- goals. The discussion ignored, for the most part, the difficult questions
of how much leasing should be done at a given time, of under what constraints
ény leasing should be performed. That is, should a certain}]eve] 6f produc-
tion be required in every period, or what considerations should be given to

“alternative usages of the reSources?‘ The answers to questions such as these
will, to a large extent, determine the feasible levels which can be set as
leasing objectives, and therefore impinge directly upon the determination of
the optimal leasing arrangement. Our focus shall continue tc be on consid-
erations which should influence the design of a program for future leasing.

In a world of perfect foresight the presence of competitive behavior on
the part of coal producing firms would assure that certaih socially desirable
resu1ts would be obtained. In particular, as discussed in Chapter III above,
the policy of disposing of the federal lands in a single sale would Fesu]t
in an efficient distribution of production over time. Those parcels of land
which were the easiest to exploit would be used first, and bther parcels would
come on line as the net price of coal rose over time.1 Furthermohe, the 1and§
would be auctioned off to the most efficient firms, and the Treasury would re-
ceive the "fair market value" for the lands. Since these preconditions do
not even remote1y obtain in rea]ity, the government must deal with the issue
of determining the optimal rate of leasing. In a broad sense the fundamental

choice is between being a passive respondent to cuwtent economic conditions

1See W. D. Nordhaus, "The Allocation of Energy Resources," Brookings Papers on

Economic Activity, 3: 1973, pp. 529-570, or R. M. Solow, "The Economics of
Resources or the Resources of Economics," Ametican Economic Review. Vol. LXIV,
May 1974, pp. 1-14, for a discussion of the intertemporal efficiency condi-
tions which would arise in a world of perfect foresight and competition.
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as in industry nomination of tracts to be leased, or to be an active partici-
pant, which may include the decision of no leasing at all. The desirability
of these two courses of action is critically determined by the institutional
arfangement chosen, including the information requirements necessary under

each. We shall consider the two cases separately.

B. Industry Determined Leasing

Under a policy of industry nomination of Teasing areas, both the size
and Tocation of coal leases would be determined by firms in the industry.
This approach to leasing would generally result in a dynamically efficient
production2 path being chosen in that, under the assumption of competitive
behavior under uncertainty, firms will bid for the resource up to the point
at which the additional value of expected future profits were zero. Although
the output'stream would be efficient, there is no assurance that it would be
optimal; that is, that it would in any sense maximize the welfare of society.
In particular, it can be argued that in the presence of uncertainty, a risk-
adverse firm will evaluate projects with a discount factor which incorporates
the returns to risk. Calculations based upon this figure will resuit in

production plans which are biased towards the present.3

2The term efficient production is used here to mean that no path of output,

t =1, 2 . ., wWould be chosen such that for some time period t, X, J

>Xt

t’ t
and x.. > xJ -5t #t. In other words, the set of all possible efficient
produEt1on aths involves only those paths in which to have more coal output

today implies that there must be Tess at some other time.

3A1though this argument is formally correct, the fact that the Department of
the Interior uses a real discount rate of 12-20 percent to evaluate future
benefits reduces the magnitude of the distortions due to the use by private
companies of a discount factor which includes a risk premium. The 12-20
percent figure is quoted in Federal Leasing and Disposal Policies, Hearings
?S;gre the4Committee on Interior and Insular Affairs, U.S. Senate, June 19,

: 2, p. 243.
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Apart from this effect on the time profile of production, the use of an

industry nomination system will have additional drawbacks. Due to the legal

framework in which Teases on public Tands are granted, a private firm has no

incentive to consider the total usage of the resource. Since the lease en-
titles the user onily to the mineral rights, the behavior of a firm is dictated
by profit considerations from the mineral. Alternative uses, both in the cur-
rent period and in subsequent periods are neglected. Given the fact that the
ownership rights are divorced between surface and subsurface, the natural re-
sult is a constant friction between the affected barties.(At the current time
an obvious example is the dispute between agricultural and mining interests

in the restorability of the surface after strip mining. This issue is partic-
ularly important in the semi-arid western states.) These frictions would only
be exaggerated under a policy of industry nomination since the private deci-
sion calculus which‘is based strictly on the mineral right does not result in
the evaluation of alternative uses of the land.

It is, of course, true that this problem would be eliminated if a firm
could own all thé rights, mineral and non-mineral, surface and subsurface, to
Tand. Such a solution would require a large change in the current laws as
well as a change in the political attitudé towards federal land disposal, and
thus we will not seribus]y entertain it.

In the same manner that industry nomination would result in the ignor-
ing of alternative uses of the land, both in the current period and after the
mining is over, so too would it ignore environmental considerations.® It

would only be by the remotest of coincidences if the geographical distribution

S

We are ignoring for the moment the fact that the government can impose certain
environmental restrictions. This, of course, is an element of either an ag-
gressive government leasing policy, or of a combination of aggressive with some
industry nomination.
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of coal deposits were located such as to minimize environmental damage and
the value of alternative uses of the land. Given the conditions under which
coal was formed, the converse appears closer to the mark, and thus one would
expect that a policy of industry nomination of tracts would be detrimental to
the environment. The current haphazard maze of site leases bears testimony

to the Tand use pattern which can emerge under industry nomination.

C. Government Determined Leasing
If the determination of lease location, size, and timing is considered

to be an essential part of government action, then there are several problems
which must be specifically addressed if a rational leasing policy is to be ob-
tained. An essential first step is to recognize the potential monopoly power
of the federal government. At the current time federal lands located in the

- West contain about forty percent of the known coal reserves of this country,
and to a large extent, this coal is cleaner in use than eastern coa].5 How-
ever, in 1970 less than two percent of the nation's coal production came from
federally owned-1ands. This proportion can reasonably be expected to rise in
the future, and consequently, although the record of the government exercise
of monopoly power may have been non-existent, the possibility of its occurrence
in the future should not be ignored. Given that a policy of sequential leas-
ing of federal Tands is the choice of the government, then a socially optimal
leasing policy must take considerable care not to lease too slowly (due to
monopolistic tendencies). The slow Teasing of coal lands will result in high-
er prices for coal, and hence an inappropriate substitution towards alterna-

tive energy sources.

5These figures were given by Harrison Loesch, then Assistant Secretary of Public

Land Management, U.S. Department of the Interior, in testimony to the Committee
for Interior and Insular Affairs, U.S. Senate, op. cit., p. 36.
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The potential for the monopoly power of the government being exercised
is significant since a stated goal of U.S. leasing policy is to obtain a
"fair market value" for the resources held in public trust.6 The term "fair
market value" suffers from a public misinterpretation that "more revenue is
better"; consequently, government officials charged with administering a land
Jeasing program are in the position of being accused of selling out to in-
dustry or giving the nation's resources away if they attempt to not use their
monopoly power.

Since the "benefits" of exercising the government's monopoly power are
easily seen in terms of increased revenues and reduced public criticism, and
the costs are not very visible, there is an understandable, but misquided,
tendency to err on the side of too siow leasing. This tussle between the
goals of minimum revenue and inter-governmental equity is further compounded
since the world is not one of certainty about future events, and decisions to
bid for leases are made ex ante, not ex post.7

In contrast to the situation under industry nomination, there is no rea-
son to presume productive efficiency upon the part of the government in the
choosing of sites to be leased. The choosing of sites for leasing has sever-

al implications: first, a decision, implicit or explicit, has been made

N

~

See Committee on Interior and Insular Affairs, U.S. Senate, op. cit., p. 36,
for a statement of the goal of the government in resource leasing. The goal
of obtaining fair market value is stated explicitly therein.

The problem which arises under uncertainty is that a firm would pay a price for
a federal lease that is at most equal to its expected gain. Thus, if a partic-
ular tract of land had a potential value of $100 miliion or $10 mitlion, each
of which were equally Tikely to obtain, then the most a risk neutral firm would
offer for the land would be $55 million. In times when coal is considered to
be particularly valuable, charges will be made that a "wind-fall profit" of

$45 million will have been given to the industry by the government. If firms
in general are risk adverse, then the magnitude of "wind-fall profits" would

be even greater.
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concerning the alternative uses of the land; second, it implies that the
optimal lease strategy over time has been developed. That is, a socially
optima1 po1icy requires that lands be leased in the order in which their to-
toal production costs are ranked;8 to do otherwise would be to produce a sub-
optimal production path over time. The ability of the federal government to
make all of these decisions is at least a debatable point, since the informa-
tion requirements necessary to determine the optimal leasing sequence alone
are enormous. Taken Titerally, it would entail the computation of expected in-
cremental productioh costs for all possible lease sites. This effort would in
effect subsidize the mining industry for the risk incurred in exploration.
However, since the dominant source of risk in the bituminous coal industry is
market risk due to fluctuating prices rather than exploration risk, the bene-
fits of this subsidy appear smail.

Hence, either a policy of sole reliance upon industry nomination or ab-
solute government determination would appear to be unjustifiab]e. The argu-'
ment against industry nomination is based primarily upon the complex property
right issues involved, which do not lend themselves well to private solution.
Government nomination, while it can solve the problem in principle, is un-
1ikely to work in practice due to the large informational demands. A desir-
able combination of these two is the policy of industry nomination of tracts,

with government approval necessary before a lease is issued.9

SStrictly speaking, the statement holds only for a given type of coal. An
analogous condition holds for multiple types of coal.

9It is not implied here that the government will have an easy job of adjuci-

dating competing claims of externalities; we only maintain that government
review would be better than no consideration.
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In practice, the only feasible way that this can be performed is on a
large geographic basis. That is, since the government's review process is
in essence a zoning decision, it would be impractical to carry out on a lease
by lease basis. Administrative approval should be given or denied to an en-
tire area and have the nomination of leases within this area left up to the
industry. This would in effect consolidate the information required to comply
with NEPA, and to determine the fair market value.

Given that administrative review is exercised over the selection of
leasing sites, there remains the determination of the rate of coal land leas-
ing. Specifica11y, the question is now and to what extent should the federal
leasing program be responsive to market force. Previous federal policy has
basically been oné of accommidating the demands of industry, subject to the
requirements of the mining laws. This policy, it is often alleged, has led
to an excessive rate of leasing, since the percentage of leased tracts actual-
ly in production has been quite low—two-thirds of the tracts leased have not
yet resulted in any output. As argued above, the speculative holding of fed-
eral coal leases, whether excessive or not, was due to the character of the
leasing system, and not directly related to the amount of leasing. Under a
competitive leasing scheme with a policy of risk sharing between firms and
government, this feature of the leasing program will be reduced substantially.
Arguments concerning the amount of leasing to undertake shouid not then be
based upon the desirability or undesirability of speculation, since specula-
tion depends upon the Tease structure, not the amount of Teasing.

If one assumes that private firms use a discount rate in their calcula-
tions which exceeds the social rate of discount, then there will be a less

than desirable amount of coal produced, and the pattern of production will



50
be biased towards the present. The reason for this is again due to the ef-
fects upon the decisions of the firm. Since the rate of return on assets of
equivalent risk must be equal, it follows that the return from owning coal
lease, whether in terms of current dividends or capita] gains, must equal the
private market rate of interest. Assuming that fhe industry is reasonably

competitive, the price of coal, p, would be given as:
p(t) = c + x(t)

where ¢ is the production cost of a unit of coal, and inc]udesvlabor costs,
capital costs, etc., and x(t) is the quasi-rent which is earned. (The assump-
tion of non-competitive industry behavior will not change the point we are
making.) That is, x(t) represents the return to the owner of the coal re-
source, and it constitutes his payment for mihing it at time t. To be indif-
ferent between producing more coal in the current period, and, thus, earning

a return of rx(t), where r is the rate of interest, it follows that the price

of coal resource must be expected to rise at the r*ate]0

rXx

J;).:.g:..;._;f_:_é_.;.__
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The rate at which coal prices are expected to rise is composed of two
elements. The term rx represents a scarcity payment to the firm which is
earned by not producing an additional unit of coal today. This scarcity pay-

ment is a feature which characterizes all non-replenishable (i.e., those

1OTo see this, note that the change in the price of coal, p, is equal to é + i.
However, x = rx, and therefore:

rX

R:.(_:.-l-..._.'
p p P
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which are given by nature in a fixed amount) resources. When a firm buys an
asset such as a coal lease or a coal mine, it buys an asset which is in the
ground, and which does not earn any revenue. Since the firm could just as
well have invested its money elsehwere, and made a return per unit of r per-
cent, to be indifferent between producing an extra unit today or tomorrow im-
plies that the expected rate of price jncrease, g3 be equal to the interest
rate, r, times the share of quasi-rents in the market price of coal, %3 plus
the expected change in production costs,%u As Tong as there are costs to pro-
ducing coal, then the market price reflects both production and rent aspects
and the change in the market price will be the net effect of these two forces.

"Historically, extraction costs in real terms have declined due to technolo- |
gical change in mining, but ultimately a 1imit on their fall is necessary.

As long as the market rate of interest which includes a risk premium is used
in private decision making, there will be a tilting of the production time
profile towards the current period.

These considerations suggest that since the cost of extraction of coal
will be related to the amount of reserves available, for a given level of
technology, a major impact of the federal government can be had through its:
Teasing policy. Specifically, the thrust of Teasing policy should be to less-
en the effects of private decision-making which discounts the future too
heavily. That is, since the effect of market risk is a decreased utilization
of coal resources, in particular the adoption of production patterns which
are excessively weighted towards the present, society in general would be
willing to pay a premium to avoid this. This can be achieved by adopting a
leasing policy that is counter-cyciical. That is, the amount of acreage

Teased in a given period should respond to the current market price of
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1 Excessive swings in the price of coal will, therefore, be reduced.

coal.
It should be noted that although the current impact of such a program by the
government is 1ikely to be small, as the percentage output from féderal lands
increases, the effect on the market price will become proportionately larger.
Since a primary source of uncertainty is federa] regulation of alternative

energy sources, this point is further reinforced.

D. The Role of Diligence Requirements

It has often been alleged that under previous leasing practices a sig-
nificant amount of land is merely held for speculation. For example, as of
January 30, 1972, there were 530 coal leases of 780,712 acres of which only

12 Although economists

seventy-nine Teases (9.4 percent) were producing.
would in general argue that speculation per se is beneficial as a market
stabilizing force, examples of unused coal leases of ten to twenty-five years
stretches the creditibility of this ar‘gument.]3 Very little information is
available concerning why leases were withheld from production for so long.
Was the acreage leased unprofitable at any of the past prices for coal—-due,
say to remoteness from transportation, or is it being held entirely for
speculative purposes. This is a topic about which Tittle is known, and there
is a clear need for additional research. It is important to review the‘argu-

ments in favor of and against the imposition of some form of diligent pro-

duction requirements.

HAuthority for this exists under the Mineral Act of 1920. See 55ID Interim
Dept. 13 (1934).

12Committee on Interior and Insular Affairs, op. cit., p. 205.

]3The compilation of lease information in pages 36 to 47 of Leased and Lost: A
Study of PubLic and Indian Coal Leasing in the West, Council on Economic Pri-
orities, (New York, 1974), indicates that there are some Teases granted as
long ago as 1950 and 1952 under competitive leasing which have not yet pro-

~ duced any output.
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The major argument against production requirements is that they force
what may be inefficient production time schedule upon a firm. That is,
since the geological conditions of coal sites differ, the efficient production
patterns from each will in general be different. The motivation for this argu-
ment is that diligence requirements will in some way increase production. This
increased production occurs only in a given period or periods, and can be pur-
chased only at the expense of other periods and of the total amount of pro-
duction. A second argument against the use of production requirements is that
they'discourage speculative development of coal Teases and,since speculation
reduces price fluctuations, its absence will increase the riskiness associated
with coal mining. A third argument which can be made is that to the extent
that production requirements diverge from what a competitive firm would choose
to do, then the bid for a lease will be Tower, and hence so will the return
to the treasury.

The alternative viewpoint, that production requirements be required, has
largely been argued on the grounds of equity; that is, there is a belief that
"wind-fall" profits accrue to speculators who have had to pay a very low cost
for holding the Tease inactive. Despite the widespread view that exorbitant
returns to speculators exists, there appears to be little evidence to support
this. Furthermore, even if "wind-fall" profits do exist, diligent production
requirements are not a desirable way to reduce them.

A more forceful argument can be made for diligence requirements, however,
based upon the uncertainty of future technology and the peculiar character of
mineral leases. Under the present system of leasing, the discovery of reserves
recoverable with current technology will elicit a bid under competitive auction

as Tong as there is some probability that the coal can be extracted profitably.
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This probably might be very small, or else the date at which it will be used
may be remote and hence the bid will be Tow. Either the bid is accepted or
the government must justify refusing it. If a lease is granted, however,
then the Teasee has rights only to the minerals. If at a subsequent date an
alternative use of the land becomes more valuable then the production of coal,
there is no direct mechanism by which this changed relative valuation can im-
pact the system. In general, one would feel more comfortable predicting al-
ternative uses in the near future rather than the more distant. Consequent-
1y; some form of specific diligent development clause similar to that contained

14 would seem desirab1e, given

in the Outer Continental Shelf 0il and Gas leases
that fundamental changes in the mineral rights on a lease are not contemplated.
In this regard, diligence clauses are one way, albeit not the best, to insure
efficient land use. |

An additional reason for regarding the imposition of di1igeﬁce require-
ments to be desirable is that from the standpoint of risk-bearing in the en-
ergy field, the federal government is better able to diversity itself than
private companies, subject, of course, to no radical change in the anti-trust
laws. The major source of market risk in coal has been competition from other
fuel sources, which has usually been encouraged by government policy. In
effect, the government through its enforcement of various laws has been a
major source of uncertainty. To some extent there is diversification in the
energy field in that major oil companies own significant coal reserves, but
the further extent of this diversification seems limited given the prevailing

opinions on monopolistic practices. Thus, it may be more efficient to have

the government bear risk in this area. In addition, if a counter-cylical

]4The Outer Continental Sheld Teases stipulate that production begins within
five years.
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leasing policy is followed, the federal government is already bearing risk,
and hence should reap the rewards.

Finally, the use of diligence requirements can be justified as an al-
ternative to Tlarge front-end capital requirements as part of an overall leas-
ing strategy. In the following chapter of this study, attention is focused
upon the relative desirability of contingent versus non—conteingent leasing
strategies. In general, contingent payment schemes share risk, while non-
contingent methods do not. However, the greater the amount of risk that is
transferred from the private to the public sector, the greater the likelihood
that private behavior (i.e., production decisions) will be affected. This
problem, known as moral hazard, is well known in the fields of health and
automobile insurance.15 In the case at hand, a 1ea§ing policy which stipu-
lated that a certain percentage, which is to be determined by competitive
bidding, of revenues be returned to the public sector incurs the risk that
under a competitive auction the percentage bid will be too high, since pro-
duction and payment must be made only in favorable states of nature. That is,
since the individual firm retains the right to make production decisions,
there is an inherent problem of speculative behavior in contingent leases.

To rectify this, diligent production requirements or bonus bids can be em-
ployed.

There is no clear-cut solution to the problem of diligence requirements.
On the one hand, the potentially valuable role of speculation to stabilize

market prices cannot be denied. Alternatively, the use of diligence

15

The term "moral hazard" refers to the fact that individuals who are fully in-
sured are likely to be Tess careful in their driving, or more diligent in
their reporting of damages.- Similarly, full health insurance results in a
greater frequency of medical visits.
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requirements has the édvantage of preserving societal options until more in-
formation is at hand. Fundamentally, the choice open to the government in
imposing étricter diligence requirements is to have greater control over the
future use of leased lands at the expense of Tower total amount of production,
and a Tower eventual return to the Treasury. In general, the desirability
of diligent production clauses is critically dependent upon the type of leas-

ing scheme selected.

E. Industrial Structure and Coal Leasing

A common complaint about the history of federal coal Tand is that it has
in some way favored large firms over small, and that this has resulted in
monopolistic or oligopolistic behavior on the part of the industry. For ex-
ample, a recent study of the Council on Economic Priorities, reported a break-
down of 474 leases and acreage from federal and Indian lands for the seven
western states—Montana, North Dakota, Wyoming, Colorado, Utah, New Mexico,
and Arizona—in which the ownership of leases was reported by the parent com-
pany (Table 4.1). Significant attention was drawn to the fact that the top
fifteen leasholders control seventy percent of the acreage leased, (only forty-
nine percent of the individual leases). As an indictment against previous
leasing policies, this figure sounds alarming, but it requires some basis for
comparison. The measure of industrial concentration which is commonly accept- .
ed as being indicative of industry structure is the precent of output account-
ed for by the four or eight largest firms. For a commodity such as coal,
these ratios would, of course, have to pertain to a given geographic area.
In Table 4.2 the concentration ratios for the four largest firms are given
for the three major coal producing regions—Appalachia, Eastern Interior, and

Western-Western Interior for the years 1950, 1960, and 1970. It is readily
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Table 4.1
Company Leases Acreage
1. Kennecott Copper 53 179,524
2. ElPaso Natural Gas 16 67,298
3. Continental 0i1 Company 35 63,298
4. Utah International , 27 55,638
5. Pacific Power and Light _ 20 43,830
6. Lincoin Corporation 27 43,345

7. Arizona Public Service and San Diego
Gas and Electric’ 21 40,911
8. Westmoreland Coal, et.al. 1 30,876
9. Shell 0i1 Company ' 1 30,247
10. Sun 011 Company 2 21,240
11. Richard Boss 1 20,700
12, Gulf 0il 9 20,587
13. American Metals Climax 3 20,196
14. United States Steel 20 19,792
15. Atlantic Richfield | 6 19,141

Source: Economic Priorities Report, Leased and Lost, p. 10.



Table 4.2

Four-Firm Concentration Ratio for the Coal Industry,
by Firm and Region, 1950, 1960, and 1970%
(Percent of Market)

Region and Firm 1950 1960 1970

Appalachian
Consolidation 8.7 11.7 15.5
IsTand Creek 3.0 4.9 5.9
Pittston - 5.3 5.7
U.S. Steel (c) 7.2 6.7 5.0
Eastern Association 3.6 - -
Sum—Top Four 22.5 28.6 32.1
Number of Firms (288) (258) (307)

Eastern Interior
Peabody 13.4 27.5 38.7
Ayrshire - 7.4 10.7
01d Ben 4.9 - 8.2
Freeman-General Dynamics - 7.9 10.4
W. Kentucky~-Island Creek 5.1 8.0 -
N. ITlinois 5.1 - -
Sum—Top Four 28.5 50.8 68.0
Number of Firms (70) (33) (24)

Western-Western Interior
Peabody - 14.7 19.9
Utah - - 15.1
Pittsburgh and Midway - 7.6 6.8
Kaiser (c) 7.5 - 5.8
‘Truax-Consolidated : - 6.8 -
U.S. Steel (c) - 9.5 -
Bevier 10.0 - -
Union Pacific RR (c) 15.0 -
Northern Pacific RR (c) 8.6 - -
Sum—Top Four 41.1 38.6 47.6
Number of Firms (36) (32) (28)

Source: U.S. Coal Production by Company, McGraw-Hill, various years.
Note: (c) indicates captive producer according to McGraw-Hill sources.

*Market share calculated by excluding all firms with Tess than 100,000 tons
annual production.
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apparent that concentration, as measured by the top four firm's market share,
has been increasing over time in all three regions. This increase is due to
several factors, of which the increased scale of operations brought about by
technological change, particularly in strip mining, and the changing char-
acter of the market, which reflects the increasing relative demands of utilities,
are prime examples. The breakdown by region in 1970 is particularly interest-
ing; the percent of output accounted for by the four largest firms was 32.1
in Appalachia, 68.0 in the Eastern Interior, and 47.6 percent in the west. By
way of comparison, the four iargest Teaseholders on federal lands controlled
only 27.6 percent of the leases and thirty-nine percent of the acreage. Al-
though this evidence is not beyond reproach, it does indicate that the feder-
al leasing program has not been excessively oriented toward large firms. If
anything, the evidence points the other way.

In terms of future prospects for industry concentration, it seems likely
that concentration will increase, as happened in the Eastern Interior, with
the increased demand for electricity generated by coal. This tendency will
be more pronounced if the movement to mine-mouth plants continues as predicted.

Recognizing that the concentration of the bituminous coal industry in the
west is likely to increase, what can or should be done through the federal
leasing program? One obvious route would be to reduce the maximum acreage per
state or introduce an overall maximum acreage restriction. This would un-
questionably require congressional authorization. The second option would be
to tailor the terms of leases such that small firms are to receive additional
considerations. For a variety of reasons, which we discussed in Chapter V,
this is not a desirable option, given the stated goals of the leasing program.

Indeed, it is Tike asking David to slay Goliath with an empty sling. If
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industry concentration is thought to seriously undermine the nation's energy
goals, a far better means to deal with the problem is to press for action

under existing anti-trust Taws.

F. Summary

This section has been concerned with considerations which would affect
the rate of leasing of federal coal lands. It has been argued that in the
presence of uncertainty and externalities a general policy of industry deter-
mination of Teases would not Tead to desirable results. In particular, the
presence of uncertainty wouid lead a competitive extractive industry to ti]t.
its production prof11e toward the present which would cause an undesirable
allocation of coal production over time. Given the nature of property rights
contained in a coal lease, it was further argued that the exploration and
production of coal would be uniikely to respect certain non-market values.
The conclusions reached were essentially that due to the informational effi-
ciency of the private sector, tracts should be nominated by firms and leases
distributed subject to administrative review. It was also argued that the -
appropriate rate of leasing should have the goal of reducing market uncertain-
ty to the industry. In this manner, the bias in production due to the dif-
ference between private and social discount factors could be minimized.

Secondly, the desirability of diligent production requirements was ex-
amined. Although the potential price stabilizing effects of specuiation were
noted as an argument against diligent production clauses, the benefits of
diTigence clauses were seen to lie in the.ability of these clauses to reduce
the occurrence of undesirable behavior (moral hazard) under some leasing
strategies, and to provide some control for a directed federal leasing pro-

gram over future alternative uses of the land. These arguments were made
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in the context that no fundamental chahge in federé1 policy would occur which
would allow complete ownership of the surface and subsurface rights.
| Finally, the industrial structure was examined, and a comparfson with
deconcentration among Teaseholders was made. The evidence did not indicate
that federal leases were dominated excessively by large firms (relative to

the industry), and indeed, the opposite seemed more er'ly°
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Chapter V
ALTERNATIVE LEASING SCENARIOS

A.  Executive Summary

This section examines several alternative leasing arrangements which
reflect the general principles previously discussed. The goal is n6£ to
choose the "best" leasing scheme, but rather tb set forth a menu of choices
which represent different measures of goVernment risk—sharing, administrative
costs, and likely legal feasibility. The scenarios listed, while not exhaus- -
tive of all possibilities, represents a sufficiently broad spectrum so that
refinements and/or extensions of these schemes may be considered by combina-
tions of those Tisted.

The major conclusions of interest are 1isted be]ow.

*Many of the alleged problems with the past leasing program (e.g., unfair
return to the treasury) can be attributed to the type of market estab- .
Tished, not to the leasing itself. In particular, the practice of a1-v
Towing oral sealed bidding, and the allowing of a sale Where fewer than
three firms were represented, put the Federal Government at a disadvan-
tage. |

*A well-designed Teasing program must employ contingent payment methods
(such as royalty payment) as well as non-contingent payment méthods
(such as bonus bids).

*Despite the fact that bonus bidding creates disadvantages for smaller
firms, it does minimize excessive speculation in lease bidding.

A discussion of the economic effects of alternative leasing strategies
can be appreciatéd best by reference to past leasing practice. Past leasing

practice can be thought of as having two elements: (a) setting the structure
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for a leasing market, and (b) determining a leasing structure. Upon examina-
tion, it becomes clear that dissatisfaction with the results of pastﬂleasing
can be traced mainly to the failure of adequately structuring a competitive
manket for leases with only a partial responsibility due to the terms of the
1eaees. As argued in‘Chapter I1II, a competitive mérket for leases is essen-
tial if the goals of the program are to be attained, and thus itnis desirable
that those practices whieh prevented a competitive market be eliminated. The
elements of previous practice which have caused substantial problems are:n the
technique of bidding used, the number of firms in the market, and the'se1ec;
tion of tracts to be 1eased; Since each of these issues pertain in a dif-
ferent way to pneference right leases, a topic which we discuss separafeTy,
our comments will be directed only to competitive 1eeses. : |

Previous practice often, although not always, has been to allow both
sealed and oral bids, with the oral bids following the opening of the sealed
bids. This practice encourages firms to submit very low sealed bids since they
can bid higher in the oral bidding, if necessary. As Tong as the number of
competitors at an auction varies, firms will not reveal the amount they are
willing to pay for a given lease. Consequently, the return to the treasury is -
reduced. Extreme examples of the consequences of this practice exist: in
twenty-four Tease sales no bid was received, and the firms which nominated
the tract received the lease. It is clear that this procedure of bidding
should be replaced with a "sealed bide only" method; if a site is vaulable
‘ enough to be nominated for leasing, it surely must Command a positive price.

An eseentia] element in establishing a competitive market,ie that there
will be a significant number of interested parties in order to prevent "gam-
~ing" situations—i.e., where a firm makes its bid not on the value of the

lease, but on what it thinks others will bid. It is not possible to say
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exactly "how many" pafties is necesSary to make‘the'market competitive, but
| it is assuredly greater than one, two, or three bidders. Evidence that the
average bid per acre 1ncrea$es'with the number of participants is giveh in the
report by the Council of Economic Priorities referred to earlier. To some ex-
tent, the prob1ems‘with‘a small number of bidders will be reduced by the use
of a sealed bid method, but a definite lower 1imit, say four, should be estab-
lished. It is important to recall that a competitive’1ease‘i$ for land which
is known to have coal in workable qudntities.

The problems which were addressed in the two previous points‘are'comp1e-
mented in the determination of site leasing. Under previbus practice, an
application by a single interested party was sufficient to have a tract of
land éet up for leasing. This practice has the inherent disadvantage that the
individual hominating the tract may have a competitive advantage in terms of
knowledge of the site. Although industry nomination of sites is indispensible
in any leasing progrém, administrative review is also essential. Such review
will, of course, allow the government to reduce the checkerboard pattern of
Teasing which prevailed previousiy, and with proper information dispersal will
ensure that a sufficient number of participants are attracted. Theée revi-
sions are essential then for attaining goé1s of a federal coal land leasing
program since they pravide or help to provide, the conditions of a competitive
market for leases. The remaining institutional akrangement which affects the
establishment of a competitive market is the division of leases between com-
petitive and preference right.

As discusséd in Chapter ITI, there exist authority for two types of
1eases—-competitive:and preference right. On fédera] lands in which coal is

khown to be present in workable quantities, only competitive Teases can be



. 65
issued. On thoée Tands for which ho known deposits exist, an individual or
firm may apply for the right to prospect for coal, and if a commercial dis-
covery is made, the prospector is legally entitled to a preference right
lease. In principie, a preference right lease structure can be coupled to
the types of leasing arrangements we suggest below, and can achieve any given
fesu]t that a competitive leasing structure can. In previous practice, how-
ever, the preference right leasing structure has resulted in excessive specula-
tion. That is, given the division between surface and subsurface rights, and
the 10W rental charges in the lease, the discovery of an amount of coal which
satisfied the definition of workable, even if the probability of the tract
aCtua]]y being worked were low, would result fn the preference right lease
option being exercised. The central problem here, apart from the division of
surface and subsurface rights; is that the preference right Tease structure,
as it was used in‘the past, did not adequately charge the speculator for his
actions.

Assuming that the preference leasing system is coupled to a competitive
leasing strategy such as discussed be]ow, (which would imply that some type
of bidding method be devised for allocating prospecting permits rather than
the first-come, first-served approach) the only ecenomic difference between
a preference lease and a competitive lease would be centered on who bears the
risk Qf exploration. Although the topic of exploration risk is outside the
scope of this work, an argument can certainly be made that the Federal Gov-
ernment, through the U.S. Geological Survey, is well equipped to perform fhe
exploration, and that the government is best able to bear‘the risk.

In view of the capability of the Geological Survey and recognizing the

fact that known coal reserves are quite substantié?, there does not appear to

be any compelling reason why preference right Teases should continue to be
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jssued. If at some future time, it is deemed desirable to prospect for coal,
then the difficulties in obtaining a fair market value of coal from the pre-
ference right system argues for an alternative such as federally sponsored
prospecting contracts.

The types of alternative ]easing arrangements which we consider here can
be divided into two classes: contingent and nbncontingent payment schemes.
As the terminology indicates, certain schemes require payment conditional on
what events transpire in the future, while others require payment regardless.
For example, a bonus bid is a noncontingent payment scheme since bayment of'
the bid amount must be paid‘regard1ess of the amount of coal found, or the
price at which it can be sold. A royalty payment is a contingent payment
since it must be paid only if output is produced. In general, contingent pay-
ment schemes spread risk while noncontingent payment plans do not. However,
an optimal Teasing scheme in the presence of uncertainty will embody both
contingent and noncontingent elements in order to achieve risk-sharing without
substantially reducing the incentives to production; hence, only mixed struc-
tures are reviewed.

The leasing scenarios considered can be divided into four categories:

a. royalty payments

b. rental payments

c; profit sharing

d. coal pledges
Within this classification, there are several variations which are of interest
due to their differing economic implications. Since current law requires both

royalties and rentals, the following variations are best considered collective-

1y.
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B. Royany Payment Leases
A royalty payment requires payment of a certain value per ton of coal.
The type ofvroyalty payment may either be fixed in dol]arvterms, as in past
coal leasing practice, or a specified fraction of the value of production from
a lease, as is the practice of Outer Continental Shelf leases and reéent coal
leases. These two types of royalties have different effects, and therefore

we distinguish between them.

la. Fixed Percentage Royalty with Bonus Bidding
In this Scheme thé royalty rate is fixed, and firms compete for
leases by the amount of bonus bids which they are willing to pay. This‘ap-
proach has the advantage that the higher the roya1ty payment is set, the high-
er on average will be the returns to the Treasufy since the government is bear-
ing greater risk, and the Tower will be the amount of lump-sum bid, which will
reduce the financial benefits of firm size. Usually, the most_efficieht firm
WiT] obtain the lease.
The major disadvantage of this type of royalty payment is its téndency
to distort the reiafionshfp between marginal cost and price. In eésénce, a
royalty payment:is 1ike_a tax,ahd thus the effect will be to reduce the 1e9e1
of pfoduction from a given coal field. In the Timit, if the royalty schedu]e.
were set too,higH; there would be no bids forthcoming. The exact amount by
which coal recovery wiil be reduced is not known, and it wouid seem desifab]e
to have an estimate of the l1ikely impact before choosiﬁg}a given}roya]ty rate.
Under recent practice, royalties are fixed as a percentage of the value
of‘the‘production of the deposit. This appears to meet statutory requirements
so Tong as the prescribed five cents per ton minimum 1is observed; Bonus bid-
~ ding on a fixed roya]ty 1ease isvthe mode most likely contemp]atéd by thé

statute.
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1b. Fixed Absolute Royalty with Bonus Bidding

In this scheme the lease térms stipulate a fixed amount of money to
be paid per ton of coal produced, and firms bid a 1ump¥sum amount for the
lease. Again, it should be noted that the fixed royalty must be set at above
five cents per ton in order to comply with the current statute. This scheme
shares the features of the previous one, except that the government's return
for risk-sharing is greatly reduced. That is, the pub1ic sector only receives
its royalty when the situation is favorable, but the return does not increase
as market value increases. In essence, the role of the public sector is one
of providing insurance, but with very Tittle compensation.

The disadvantages of this'1easing scheme are similar to those of the
percentage royalty except that the distortions to the production decision are
likely to be reduced in terms of the early shutdown of a coal field. That is,
the effect of a given money payment becomes proportionately less the higher
the market price. On the other hand, the use of fixed money royalty will re-
duce the incentive to produce when price is low, and therefore may cause some
fields not to be developed.al

2a. Fixed Bonus Payment with Percent Royalty Bidding
This scheme results in a fixed sum of money required regardless of

the eventual production from the Tand, and bidding is on the percent royaity

]To see this, note that under the two royalty scheme profits, m,would be given

as:
a. (fixed percentage)  m =P (1-t) Q - C(Q)
(P - M) Q- C(Q)

b. (fixed money amount) mp
where P is the price of coal, Q is quantity, C(Q) is the total cost schedule,
t is the percentage royalty, and M is the stipulated money royalty. For suf-

ficiently high prices, P > %3 marginal revenue will be higher in the case of
a fixed money amount, and therefore production will be greater. For Tower

prices, P < %3 production will be greater under the fixed percentage scheme.
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to be paid. For a given state of knowledge, the Tower the requiredblump—sum
payment, the higher will be the winning royalty bid. This arrangement has
the advantage of being potentially able to share risk between the private firm
and the public sector to any degree. There is a potential danger of moral
hazard in this leasing arrangement, however. That is, the lower the Tump-sum
payment, the greater the spur to competitive behavior, and the greater the
bid royalty will be. A low front-end payment, however, reduces thz cost of
speculation, and hence there is an incentive to bid wildly since royalty pay-
ments have to be made only at the option of the firm—that is, if and only if
production occurs. Hence, it is possible that the most efficient firm will
not win the Tease since there is no restraint on the royalty bid. This specu-
lative behavior could be minimized by a larger Tump-sum payment. In addition,
diligent production requirements could be employed to minimize this speculative
behavior.

The basis in law for this method is somewhat murky. A Tump-sum pay-
ment is not specifically provided for by the Leasing Act but references to
"qualified applicant” or "by such other methods as he may by general regula-
tions adopt" may be sufficient to allow the Secretary to adopt a fixed Tump-sum
-~ payment as a prerequisite to issuance of the Tease.

Royalty bidding presents a greater problem. The statuteirequires
royalties to be fixed prior tb the offering of the lease. Accordingly, it is
reasonable to argue that the competitive bid procedure mentioned in the statute
is not intended to override the fixed royalty requirement. Two interpretations
are possible, however. One is that royalty bidding is forbidden, that only
lump-sum bids can be used; the other is that the royalty can be set (at or

near the minimum) and the bidding can occur on a "surplus royalty." Considering
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the broad language of the statute, it is reasonable to proceed under the sec-
ond interpretation, though clarifying legislation or regulations would be a
more clear and permanent solution.

Production must proceed under the "continuous operation” provision,
however, in practical effect thisblease provision cannot bring about such pro-
duction but merely allow, through court action, the cancellation of such lease
or a possible damage suit.

2b. Fixed Bonus Paymeht with Absolute Royalty Payment Bidding

This scheme requires a predetermined amount of money payment, plus
a royalty payment which is stipulated in doilars per ton. As such, it shares
the features of 2a, except that it will, in general, not have as great an

effect on the early shut-down decision of a coal field.

3.  Summary of Royalty Schemes

The two basic royalty payments plans outlined above represent dif-
ferent methods in which the public sector can accept»a portion of the risk in-
herent in coal Teasing. The basic effect of a royalty scheme is that the
government becomes a "partner" in the lease, in the sense that payment is con-
tingent upon the turn of events in the market for coal. The major disadvantage
of a royalty payment plan is that it will Tead to early shutdown of a coal
field. Moreover, if the royalty rate is constant across all fields, then it
is 1ikely that some coal deposits will not be developed. Apart from these
disadvantages, a royalty payment system has the advantage that it is flexible,
and can be easily administered. If a royalty payment scheme is to be employ-
ed in federal coal Teasing, we suggest:

a. A percentage royalty and not a fixed money sum per ton be used.
A percentage royaity will allow the public sector to share in the risk, with

less production distortion than the fixed money sum basis.
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b. Thebmajor disadvantage of a roya]ty’scheme is that it encourages
suboptimal development of a field. To reduce this it would be desriable to in-
corporate a royalty schedule which declines with cumulative production.

c. If a royalty scheme is to be used, then a fixed percentage royalty
payment with Tump-sum bidding appears best. This scheme has less 1ike1ihood of
encouraging undesirable types of speculative behavior. However, the size of
the winning 1ump-sum bid which would be generated may be large, and thus, put

smaller firms at a disadvantage.

C. Rental Payment Leases

A rental payment lease structure is one in which a given amount of money
is paid per acre of Tand per unit of time. The type of payment may be, as
in the case of royalties, either a percentage of value, or a fixed sum. The
risk-sharing characteristics of each are somewhat different, so they will be
distinguished.

la. Fixed Percentage Rental with Bonus Bidding

This scheme would have the annual rental per acre of land set at

some fraction of the current market value of the land (i.e., a percentage of
alternative use), and the Tease would be awarded to the highest Tump-sum bid.
if a firm fails to meet the rental payments, then the lease reverts back to
the government. The advantage of this scheme is that it specifically allows
a valuation of alternative uses of the land to be reflected in the lease.
For exampie, if the rental price of say, private grazing land were to rise,
then this increase in value of the land should be reflected in the cost of a

]ease.2 In addition, the annual rental per acre is, by statute, fixed at a

2A problem arises as to how an increase in demand is perceived—temporary or
permanent. There may well be a certain amount of inertia in deciding whether
to continue utilizing the Tease or not.
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minimum value, increasing over the first six years of the lease. So long as
a fixed percentage rental is set at a rate above these minimums, it appears
to be allowable under the statute the same as the fixed percentage royalty is
currently used.

The rental payment, Tike a royalty, is a contingent payment system
since a firm will be willing to make rental payments only to the extent that
profits (actual or potential) justify it. Inkterms of risk transferral, a
percentage rental scheme does not transfer much market risk to the government
since it affects only the decision to operate or not operate, and does not
affect the marginal production decisions. In this regard, a rental scheme
has the desirable feature that it does not cause an early shutdown problem,
although it may result in some coal fields not being deve]oped.3

1b. Fixed Absolute Rental with Lump-Sum Bidding

In this scheme the lease terms are stipulated as so many dollars
per acre, and the lease is awarded to the firm which offers the largest in-
jtial bid. This scheme, with the addition of a royalty requirement, is the
one currently clearly authorized by law. This leasing arrangement has features
similar to la, with the major exception that a competitive market is not used
to generate the appropriate rental rate. That is, the rental terms must be
set in dollars before the lease is let, and the burden is on the federal gov-

4 In essence, the proper alloca-

ernment to determine the optimal rental rate.
tion of land is set in the public sector. The risk sharing properties of this

leasing structure are similar to la.

3RentaT payments affect only the total cost of a firm, not its marginal extrac-
tion cost since they are inherently unrelated to output. The effect on total
costs may change a decision to bid for a lease to a no-bid situation.

4It is of course possible that a hybrid of the percentage and absolute rental

schemes could be employed, e.g., a fixed money rate per acre with an "escala-

tor clause" which would Tower or raise the rental payment in accordance with

the behavior of alternative uses of the land.



73
2. Fixed Bonus Payment with Rental Bidding

Under this arrangement, a stipulated sum of money is required, and
a lease is awarded to the firm which gives the highest rental bid. For a
given state of expectations about the future, the higher the bonus payment
the Tower will be the rental payment bid. This has the desirable property of
allowing the government to share the risk, and reduce the anti-competitive
effects of high initial capital outlays. However, if payments are not required
until production actually begins, bidding on rental charges will have a tenden-
cy to encourage speculative behavior. If payments are required for the time
the lease is let or if a diligence clause is used, then the tendency towards
speculative behavior will be reduced°5

Rental bidding presents the same legal problem that royalty bidding
presents. The statute requires a minimum rental to be offset against royal-
ties, the sum of the rental to be fixed in advance of offering of the lease.
Accordingly, it is reasonable to argue that the competitive bid procedure is
not intended to override the fixed rental requirement. As discussed above,
if the rental is fixed at the minimum, a bidding on a "surplus rental" is pos-
sible. Clarifying legislation or regulations would be a more clear and perma-

nent solution.

3. Summary of Rental Schemes
The basic rental payment plans outlined above represent an alterna-

tive way in which the public sector can bear some of the risk involved in coal

5A]though the effects of leasing arrangements on exploration have not been dealt
with explicitly in this report, we do note that one advantage of rental systems
is that they encourage rapid exploration. Consequently, however, a rental rate
bidding system which was to occur before exploration, or other sources of in-
formation about the coal deposits may induce speculative behavior since the
firm can "take a flyer" on the possibility that a particularly valuable, Tow
extractive cost deposit exists.
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Teasing. In general, a rental scheme has the desirable aspect of not distort-
ing the marginal production decisions of a firm; but, it is less able to spread
risk versus a royalty plan. However, rental scheme has the potential of
utf]izing competitive market information to charge the "correct" rental rate.
This possibility is of particular importance in meeting the goal of obtaining
a fair market return while determining what the best use of a given tract is.
It should be noted, however, that the payments for alternative use should be
based on a fairly wide geographical basis, since the alternative use of one
tract may be zero if it is surrounded by other leased tracts. An additional
feature of a rental system is that it is easy to run, although the use of a
percentage of alternative use rental scheme would create some information de-
mands in terms of valuation. If a rental payment scheme is to be used in fed-
eral coal 1easing; we suggest:

a. Careful consideration should be given to the relative merité of
a percentage of alternative use rental schemé. The selection of this approach
over a fixed fee rental system should depend upon the information costs and
the Tegal feasibility of such an approach.

b. A Teasing policy of lump-sum bids with a fixed rental structure
is preferable to a rental rate bidding system because of the potential for
speculative behavior. If it is deemed desirable, the problems occasioned by
a "too large" lump-sum payment, namely the disadvantages of small firms vis-
a-vis large firms to obtain financing on equal terms can be reduced by dili-

gent production requir‘ements.6

[=3]

Although we assert that diligent production requirements can achieve the result
of Towering the Tump-sum payment by an arbitrary amount, it may require a pro-
duction path which would appear to be anything other than diligent. The con-
sequences of this, in terms of social cost, should be weighed against the de-
sire to reduce capital market imperfections.
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D. Profit Sharing Leases
Profit sharing schemes are leasing structures in which a share of the
net business income from a lease accrues to the government. As in the pre-
vious cases, profit sharing can be combined with a noncontingent payment, e.qg.,
a bonus payment. Since both rental and royalty payments are required under
present law, short of legislative modification, some means must be found to
incorporate or absorb these payments into the profit sharing scheme. However,
the possibility of losses under a profit sharing system would require a modifi-
cation of current statutes since this would violate the minimum payments pro-
vision of current law.
1. Fixed Percentage of Profit with Bonus Bidding
This lease allocation system requires that a stipulation share of
the profit be allocated to the government, with the lease being awarded to
the highest bonus bidder. The risk-sharing properties of this allocation
scheme are extremely attractive since it does not distort production decisions,7
and any degree of risk sharing can be achieved. Moreover, the higher the pro-
fit share the Tower will the Tump-sum payment be; hence, a profit sharing sys-
tem can achieve high risk sharing and lTow lTump-sum payments. A signifiéant

difficulty with a pfofit sharing scheme is its administrative complexity,

7If profits, m, are devoted as m = PQ - C(Q) where P is market price, Q is coal
produced, and C(Q) is the total cost of production, then it follows that the
level of output Q* which maximizes expected profits without profit sharing

o0

V= 1 (PQ - C(Q)) df (P)

also maximizes expected profits with profit sharing.

0

f (1-a) (PQ - C(Q)) df (P)

where a = the share of profit going to the government, and f(P) is the distri-
bution of possible coal prices.

ft

Y
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specifically the definition of profits. If profits are not defined in an
economic sense, then application of a profit sharing scheme may well lead to
inefficieht results. The difficulty inherent in a profit sharing system is
that both public and private information networks are geared toward dealing
with profits for tax purposes. If there are tax differences across industries
for the reporting of profits, then it will be difficulit to establish a consis-
tent definition to operate this payment system upon.

A significant barrier to the implementation of a profit sharing
scheme exists since there is no authorization in the statute for the Secretary
to enter into profit sharing arrangements with coal operators or to fix a per-
centage of profit to be shared. If such profit sharing scheme could be char-
acterized as an indirect royalty or a net royalty, it is arguable that this

does not differ, in a legal sense, from either a royalty or a rental scheme.

2. Fixed Bonus Payment with Profit Share Bidding

This method of payment requires a fixed initial payment, and bid-
ding is on the profit share. As in the previous two cases in which bidding
was not on a lump-sum basis, the potential for speculative behavior exists.
Attempts to reduce this hazard encounter the problem of causing significant
front-end costs in terms of a high Tump-sim payment which causes a barrier
to competition. Since competitive bids are authorized to be taken but the
basis of the bid is not specified, it is arguable that bids could be taken

on the share of profit.

- 3. Summary of Profit Sharing Schemes
The use of a profit sharing lease can be an efficient means of en-
abling the federal government to absorb some of the market risk. In relation

to alternative schemes discussed, profit sharing is more efficient since it
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can achieve at least the same level of risk sharing without creating the pro-
duction diéincentives wh1ch‘1eadvto suboptimal field development. The major
disadvantage is that the measurement of profitsvwoqu be a difficult task,
both conceptually and in practice. It should be noted, however, that if the
sharing of profits required the use of the current tax system, in the sense
of tax treatment'of losses, it may create a bias against smaller firms. The
current provisions of the corporate tax laws, Which act as an insurance against
risk, raise the question of the appropriaté federal payment in case of a loss.
Furthérmore, if profit sharing is to include both phofit’and loss sharing, it

would seem that new legislative authorization would unquestionably be required.

E. Coal P1édge Leases

A coal pledge is a leasing structure 1ﬁ which payment is made in terms
of tons of coal produced, rather than in dollars. If payment is not met, then
‘the lease is forfeited. The structure of this type of lease is such that the
value of a payment is given by the price prevailing during each payment period,
and, therefore, it will share the market risk of coal mining. The effects of
a coal pledge will be similar to those of a rental lease, with a few modifica-
tions. In pa}ticu1ar,vthe value of a lease will be dependent upon whether or
- not coal paymehts must be made from‘production on the leased Tand. If payQ
ments (i.e., tons of coal) are required'to be produced (on the leased land),
| then the possibility exists that the time profile of production will be less
than optimal. Thatris, a specified production requirement may force the firm
to produce too soon. If payment is allowed to be made from any source, then
the owner of a federal coal lease retains the right to’specu]éte in terms of
when to produce, but now the costs of suéh speculation will be bornevby the

speculator, and not the leasor.
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The admissibility of this option under current legislation is somewhat
unclear. A major question is: Can the government‘receive payment in kind
under the Mineral Leasing Act? Although the characteristics of coal pledge
are most like a rental agreement, if payment is required from the tract's
production, then a coal pledge is very close to a diligent production.require-
ment. The distinction betweenvthese two elements will have to be drawn care-
fully.

The preceding discussion of the legal impiications of alternative leas-
ing scenarios indicates that the current statute allows broad, although not
unlimited, flexibility in designing an optimal leasing program. Each of the
alternatives covered had different economic implications, however, and there-
fore, a choice must be made among them in terms of the relative desirability
of one goal versus another. In the accompanying chart‘we 1ist the major fea-
tures of each leasing scheme, ahd indicate our evaluation of the relative
merits of each. The different schemes are rated as high, moderate, or low.

Not surprisingly, there is no one system which dominates the others on
all grounds. If Tegal feasibility and administrative costs were ignored, a
form of profit-sharing would appear to be best. However, the magnitude of
administrative costs required to determine profit and the dubious legal basis
for profit-sharing argue against consideration of this method.

After eliminating profit sharing as a viable alternative, the best leas-
ing structure, in our opinion, is one in which royalties and rentals are fixed
in percentage terms (above statutory minimums) and bidding is on the size of
the bonus payments. Although this structure is quite similar to recent prac-
tices in coal Teases (pre-moratorium), it has not been chosen as an endorse-

ment of recent practices. Rather, among the set of a]terhatives, this method



Table 5.1

Avoids Pro- Avoids Ex- Allows Op- Gov't Re- Avoids Adminis-  Probability
duction Dis- cessive timal Risk ceives Com- Barriers Tractive of Using this
incentives Speculation  Sharing pensation to Small Ease Scheme Under
for Risk Firm Present
Bearing Legislation
Royalty Payments
1. Fixed percentage
royalty--bonus bidder Low High High High Low High High
2. Fixed money royalty
--bonus bidder Low High Moderate Moderate Low High High
3. Fixed bonus--percent-
age royalty bidder Low Low Moderate Moderate Moderate Moderate Moderate
4. Fixed bonus money
royalty bidding Low Low Moderate Moderate Moderate Moderate Moderate
Rental Payments
1. Fixed percentage
rental--bonus bidding Moderate Moderate Low Low Low Low High
2. Fixed money rental '
--bonus bidding Moderate Moderate Low Low Low High High
3. Fixed bonus--percent-
age rental bidding Moderate Low Moderate Low Moderate Low Moderate
4. Fixed bonus--money
rental bidding Moderate Low Moderate Low Moderate Moderate Moderate
Profit Sharing Payments
1. Fixed profit--share '
bonus bidding High High High High Low Low Low
2. Fixed bonus--profit
share bidding High Low High High High Low Low
" Coal Pledge Payment Moderate Moderate Low Moderate High Moderate Low

6/
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éeems most likely to attain the stated goals of th:rfederal land Teasing pro-
gram. The major alternative is, of course, to have fixed bonus bids and bid-
ding on royalties or rentals, subject to the legal considerations mentioned
above. This approach has the disadvantage of encouraging speculative bidding
behavior, at least as we have described it. There are possibiiities that a
different sdrt of decision rule about who wins the lease may change this judg-
ment. For example, Vickery has observed that if a Tease is awarded to the
highest bidder at the second highest price, then firms will have no incentive
to engage in speculative bidding.8 It is not known, however, how sensitive
this result is to the number of participants in the market.

In our opinion, given the uncertainties about the consequences of alter-
native bidding methods, the leasing structure recommended is the most practical.
However, it would seem desirable that a regular program be instituted to ex-
periment with the effects of different leasing and bidding methods. For ex-
ample, it would be possible to have one or two Teases offered under a system
of royalty bidding with Vickery's rule determining the winning bid. The re-
sults of these experiments could then be judged against current practice. It
should be noted that it will be several years before an evaluation can be made
since the total payment under any scheme depends on the production stream
which occurs. We endorse then, in principle, a program of experimentation
about the effects of different bidding systems.

Finally, we note that the use of a bonus bidding system may, due to cap-

ital market imperfections, result in small firms being placed at a disadvantage.

As mentioned above, the higher are the royalty and rental rates on a given

8See W. Vickery, "Counterspeculation, Auctions, and Competitive Sealed Tenders,"
Journal of Finance, Vol. 16, 1, March 1961, pp. 8-37.
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lease, the Tower will be the bonus bid, and the less will be the disadvantage
to small firms. In other words, the more risk that the Federal governﬁent
assumes on a lease, the greater the spur to competition. Even if the optimal
royalty rate still leads to relatively large bonus bids, alternatives such as
inéta11ment payment59 (perhaps over a three-year period) could be utilized to
minimize these effects. On a more fundamental Tevel, however, it is not at
all clear that the Department of the Interior through the Mineral Leasing Act
of 1920 should be attempting to effect the industrial structure of the bi-
tuminous coal industry. We do not dispute the proposition that more competi-
tion should be preferred to less; we do question whether a leasing program is
the best, or even a feasible way to achieve this. A carefully developed Tleas-
ing program can achieve orderly and timely resource development, protection
of the environment, and set a fair market value for the disposition of public
resources. It seems preferable that to the extent industry concentration im-
pedes these goals, correction should be made by a different department and

under a different statute.

91nsta11ment payments are, in effect, interest-free loans.
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Chapter VI
UNANSWERED QUESTIONS AND IMPLICATIONS FOR FUTURE RESEARCH

This report has attempted to address in a concise form some of the legal
and economic implications of alternative leasing policies. Due to time and |
space constraints, certain topics could not be dealt with and others could be
given only cursory treatment. Even among topics which were considered in
depth, unequivocal decisions were sometimes difficult to make because of the
absence of precise, quantitative information. In this chapter, we shall
describe some of these areas and suggest avenues of inquiry which appear
1ikely to be of aid to user agencies. ‘

I. What can be done to achieve desinable usage of Land whiéh has

previously been Kedaad?

The current maze of leases exhibit both wide geographic dispersion
and a low rate of production. A major lTegal question is how and in what
manner the Federal government can regain control of these lands. As indi-
cated previously, the potential use of non-éomp1iance with diligent produc-
tion requirements is one way to accomplish this objective, but the process‘
is slow and cumbersome. Furthermore, sefective enforcement of these previ-
sions would be discriminatory. In terms of reducing the current checkerboard
pattern of leases and reduc{ng the attendant externalities, a major question
arises. Could the government engage in land swaps itself? Moreover, if it
can, what considerations should be reviewed?

2. How does coak Leasing relate to ancillary services such as rights-

0f way for railroads, slwvy pipe, or thansmission Lines?

The potential alternatives of producing energy from coal include

such diverse technologies as gasification and liquification, on-site
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(mine-mouth) production with the attendant need for transmission lines, and
different delivery systems such as rail or pipeline. Each of these possi-
bilities has a different impact on the area and the environment, and it is
not c}ear how current laws allow for any control over the type of production.
The primary questions are what are the effects (i.e., benefits and‘costs) of
each, and how can the Teasing system exercise control over development of
the tract?

3. What are the effects of different royalty and/orn rental payments

- on production grom a given Lease?

In this report it was argued that increases in the royalty rate,
ceteris paribus, will reduce total production from a given Tease. Although
this result cannot be denied, the magnitude is not known. Since any decision
about the level at which a royalty rate should be set necessarily involves a
trade-off, there is a compeiling need for a quantitative estimate of this
effect. This is particularly important for achieving the goal of obtaining
a "fair market value" from a given lease. In the same vein, given that
Teases can be swapped among firms and individuals, what restrictions should
be put on the terms of sale? For example, if the government has estéblished
the royaity rate which it feels is best, it is clearly undesirable to have
overriding royalty agreements on a swapped lease.

4.  What type of bidding arrangement L8 most desirable given the
reality of the cuwrrent and probable future structure of the

Andus try?

As noted in Chapter V, the past bidding practices have been deficient.
However, except for some corrections, not much is known about what method of

bidding is optimal. Economic theory provides only limited indications, and
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theseloften apply only to markets with a 1argé number of participants. For |
the case of coal-land leasing, however, a large nﬁmber of participants,is
not 1ikely and thus it would be desirable to know how sensitive the bidding
methods are to possible collusion. There is a need for both theoretical
research and empirical work on this topic. |

5,  How can the Federal government utilize a profit-sharing type of

Leas e without encdunteming gneat‘admihi5ihaiive‘c0A£?

In Chapter'vvit was observed that a profit-sharing type of lease
was desirable on many grounds, except for administrativé,costs and feésibi]-
ity under the currént law. How great wou]d:these.costs be? The legal ques4
tions arevof considerable intéresf aiso since the government may, in effect,
become the partner of a monopolistic enterprise if profit sharing were
employed. | |

6. How can surface night owners be assured of adequate coMpenzatLon?

The compensation which is due to surface right’owners is currently
a murky question; Although future congressional action will undqubted]y deal
with thé issue, the major question is how will such compensation be based,
and what effect will thié have‘on leasing. These issues are not un]ike'those
faéed in other afeas such as urban renewal or highway construction in which
consolidated land parce1s are needed. The pecu1iar characteristic in this

case is that the land wi11 be given back in an as yet unknown form.
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Appendix I
RISK, RISK AVERSION, AND RETURN TO THE TREASURY

This appendix will prove the assertion that leasing policies that permit
the gOVernment to assume the major part of the risk of resource exploitation
are superior to transfer mechanisms that distribute leases on a nonconditional
basis. It will be demonstrated that a conditional payment policy will permit
the government to obtain a larger resource rent than a nonrisk sharing leas-
ing regime. Moreover, these arguments will concurrently assert that a policy
that transfers all the exploitation risk to the public sector will permit
compiete extraction of the expected rental value of the resource by the
treasury. If any méasure of risk continues to reside on the private sector,
then the public will not realize the rental value that it could expect to
obtain by exploiting the resource itself (assuming equal extraction costs for
both sectors). R | |

Making the traditional assumptions that (1) all parties exhibit risk
averse preferences, and (2) the institutionalized spreading of risk will
result in a less risk averse aggregate preference relation for that insti-
tutiona] structure relative to its constituent members, then we may assert
that the government sector will behave in a less risk averse manner than
privéte firms due to its inherently more massive constitution. Hence, in our
analysis of the behavior of the private sector juxtapositioned with the pub-
Tic sector, the latter will be portrayed as the more risk prone party.

Following the Titerature on expected utility theory, the'characteristié
of being risk averse will be ana]yticai?y intérpreted as meaning: for a
given income situation that contains an element of risk, the expected utility

measure will be less than the utility derivable from the certainty equivalent
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expected income level. That is, if a risk averse individual is subjected to
a stochastic event with an expected income measure X, then his expected utility
is less fhan the utility associated with a certain income of X do]]ars§ and
the greater this differential the more risk averse is his preference relation.

This may be portrayed graphically as a plot of income vs. utility, and
the degree of concaVity is directly related to the measure of risk aversion;
hence, in such e graphical development the pub]ic sector will always be pre-
sented as relatively Tess concave than the private sector. To examine the
rent transfer characteristics of conditional vs. nonconditional leasing policies

for a given mineral right, the following figure will be of central 1mportance:‘

Private Firm -

Public Sector
Utitity | |
L _— Straight Line

Ue

Present Value
Rental Flow

X X X x* X

1 2

In order to sfmp]ify the narrative; all values discussed will be inter-
preted as the present value of the various monetary flows. Moreover, the
horizontal axis is understood as the net revenue value after all extraction,

transport, marketing; production, and opportunity costs are removed; hence,
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it is the return to or the (present value) rental value of the mineral right.

Under these interpretations:

X1 = the absolute minimum rental value of the mineral right.

X2 = the absolute maximum rental value of the mineral right.

X* = expected value of the mineral right (i.e., risk weighted average
of X1 and X2).

Under the expected utility hypothesis, the expected utility for both
the private firm and the public sector from this risk Tadened mineral right
is given by:

Ug = AU(X1) + (1-A) U (X2)

where A is the probability that X] will be the resultant rental value of the
resource (note: this is the straight line on the figure).

It may now be observed that if risk aversion was not present, then X*
would be both the private sector offer price and the public sector asking
price for this right. However, given the risk aversion factor, it is clear
that the public sector should not accept less than X, the certainty equivalent
rent value of the resource; X is the rent value that will yield a level of
utility, should it be available with certainty, that is equivalent to the ex-
pected utility of the stochastic rental measure X*. Hence, if X or greater
were offered for the mineral right, the government should accept the bid, since
even exploiting the resource itself would not yield a higher level of public
sector utility. Hence, X is the minimum public sector asking price for the
resource.

From the private sector's viewpoint, it can be observed that the maximum
offer price is given by Q; i is certainty equivalent rent value of the re-

source to the typical private firm. That is, since the private firm offering
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2 has a certainty utility measure of U(i) which is equal to the expected
utility from the exploitation of these mineral rights, it will never offer
more than 2 for the right to mine this resource. Therefore, from the above
argument it is apparent that the maximum private sector offer price Q due to
the existence of differing degrees of risk aversion in an uncertain environ-
ment.

If a competitive bonus bid process (for exampie) is employed to distribute
these lease rights to the private sector, then the competitive offer price will
be a maximum of Q, since this process requires the private firms to assume all
the exploitation risks. Hence, the public sector is, in effect, required to
pay an imsurance premium fo the private firm of X - i dollars in order to in-
duce privéte sector involvement.

By employing a leasing strategy of a conditional payment variety, which
permits the public sector to bear the risL, the added intensity of risk aver-
sion in the private sector will not impact the bid as significantly. As a
1imiting case, if a conditional payment structure is employed that will result
in only the realized rental value accruing to the public treasury, then the
public sector will extract aZl the resource rent as if it exploited it itself.
Under this structure, the firms bears no risk aﬁd the expected return to the
treasury is X*.

Summing up, if the leasing structure permits the public sector to bear
aT] the risk, then the bid upon stipulation (royalty rate, etc.) will be bid
up to an expected present value of X*; that is, the competitive rate will be
pushed to the point that the public treasury receives an expected income equal
to that value that it could expect to obtain by exploiting the resource itself.

Alternatively, if the leasing regime requires some risk sharing by the private
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sector, then the competitive bidding practice will not push the relevant pay-
ment rate to a present value level of X*; that is, the differential risk
aversion character of the private firm will cause the bidding to be subdued,
and an insurance premium will be realized and paid by the public sector.
Hence, conditional bayment structures will result in higher resultant rental
values accruing to the public treasury; the greater the risk transfer to the
public sector implied by the leasing regime, the more closely will the re-

sultant bid approach the expected value of the resource.
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Appendix IT
PRIVATE BEHAVIOR, EXTERNALITIES, AND ROYALTY DECISIONS

It has been argued] that the Federal government may employ a royalty
payment policy as a technique for controlling the rate of exploration of coal
resources. Specifically, in order to prevent private developers from operat-
ing a mine when the social benefits of that operation do not equal or exceed
the social costs, a royalty can be imposed to correct the private calculus.
Since external costs of production are relevant in the social decision context
but not directly taken into account by the private operator, a royalty could
be structured to require the developer fo consider the full social conse-
quences of his mining operation. This appendix will reflect upon this argu-
ment and elaborate on the comprehensive impaét of such a policy.

A stipulated royalty has the direct impact of 1ncreasing the marginal
costs to the private developer. Equivalently, one may view a royalty as a
decrease in the market value to the developer of each unit of resource mar-
keted. This impact of a royalty would redﬁce the profitability of exploration
and development and (hence) have a thwarting impact on the rate of exploita-
tion and the competitive bid. Alternatively, with respect to the preference
right allocation mechanism,'a royalty would resuit in a reduction in the rate
of exploration and development. It is from this behavioral impact that many
have argued that the royalty mechanism deserves further attention as an in- -
strument for controlling the exploitation rate in a manner that would reflect

the external and intertemporal costs of an activity.

]Most recently by Dr. Darius W. Gaskins, Jr., Acting Director, Office of

Minerals Policy Development, U.S. Department of the Interior.
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This appendix calls the attention of policy makers to a secondary impact
of the royalty mechanism. Specifically, as the royaity rate is increased,
the distribution of the uncertainty element of exploration and development is
transferred to the public sector. A royalty payment must be viewed as condi-
tional payment which is activated only under the success event in a stochastic
process. As such, as the royalty rate is increased, the private developer
becomes corresponding1y Tess and less subject to the risk character of the.
mining operation, and associated with this reduction in risk is imputed a risk
premium accruing to the deve]dper. That is, the benefits derived from this
~risk sharing will either be reflected in an increased bid under the competi-
tive mechanism, or an increased intensity of exploration under the preference

right mechanism. (Equivalently, royalty policies imply risk sharing which in
turn result in a reduced risk impacted private discount rate.) This behavior-
al influence of a royalty policy argues‘for an increased intensity in bidding
and development. Therefore, it is apparent that the net impact of a royalty
payment is a composite of two private behavioral influences.

In order to assess the net influence of a royalty policy somewhat more
carefully, assume (for the moment) a competitive bid process with rates of
development and exploration invariant. Under such conditions, the raising of
a royalty rate will impact strictly upon the magnitude of a competitive bid
and the qualitative impact may be analyzed in the following manner:

1. The marginal cost of extraction will be impacted by the value of
the royalty payment. Therefore, the competitive bid will be decreased by the
present value of these expected royalty payments over the commercial 1ife of
thé mine.

2. Recognizing that a royalty structure is a conditional payment, it

is asserted that the reduction in private risk derived from this policy can
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be imputed as an insurance premium. Therefore, this component of the royalty
program will impact upon the competitive bid as the present value of these
premiums. |

3. The summation of the impacts given in (1) and (2) (which are oppo-
site in sign) will be the net impact of the royalty structure.

The net impact on the competitive bid is, therefore, an empirical ques-
tion; however, it seems reasonable to expect that the net effect will be a
reduction in the resource bid. The important observation presented in the
above commentary is that the net jmpact will be somewhat Zess than the present
value of the royalty payments, and (hence) a royalty structure imposed to ad-
just private behavior in a manner reflecting the full social costs of develop-
ment, must employ a royalty rate which is higher than the relevant externality
costs. Equivalently, if the external costs of production in each period can
be denoted by X, then the royalty payment in each period must be larger than
X in order to assure that the private calculus comp1eté1y reflects these ex-
ternal production costs.

It may be noted that relaxing the hypothetical constraints imposed above
would only result in the net impact being distributed over the spectrum of
private decision making in the bidding-exploration-development process.

Hence, the above arguments are directly genera]izab]e to the more complex
framework. However, it should also be observed that the Zncidence of the
royalty impact is an empirical question since it will be distributed among
the bid value, exploration, and development rate. This observation provides
an additional justification to assert that the royalty payment must be higher

than the rate just sufficient to cover the external costs.






