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PREFACE

This study was submi tted to the Commission for approval prior

to the Natural Gas Policy Act of 1978 and therefore does not take

into account changes in natural gas regulation. This act, signed

by the President on November 9, 1978, provides for a gradual

phasing out of federal price controls on natural gas prices..~
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Chapter: I

Introducion and Sinry

This re¡rt evaluates the crtitive pctential of the natual gas prcc-

tion industry. Attention focuses primily on seller structure within the gas

sectDr, on both a nationide an a region basis. In a beavioral cotext,

chges of nonopolistic supply restraint by th major producrs are evalte

by examinin: the a.ership pattern of nonprodcin leases in the Feeral off-

shore area. Since Federal price regulation has had a pervasive effect on th

gas sector's perfoOTnce up to the present tim, the repcrr's óbjective is

not to evaluate the industry's pat perfoOTnce but, rather, to gau:e its

p:tetial for \orkle crtition in the abence of price regation in th

future.

Th chef oource of data for anysis is the set of prodcer repcnses
to the Federal Tra:e Cassion's Natural Gas Surey Qutionnre, issæd

March 31, 1975. The returns fran this survey prOlide a profile of the larest

prucers and reserve holders of natural gas as of 1974 and for selected

earlier years. Additiona infoOTtion on relevant aspects of the natural

gas supply sector was obtained fran hitherto confidential sureys codocted by

th Federal Por Crssion an fran extensive repcrt on Federal offshore

c.rations maintained by the I:partint of the Interior.

Surry of Find ings

The chief findin:s of this repcrt are the follaon::

Seller concentration in the production sector is relatively moer-

ate. Based on either production or reserves, the largest prodcer's output

share ranes fran 11 to 12 percent and the 8 largest producrs account for

approximtely 45 percent of output. These figures are similar to the meian

for all maufacturing an below thse levels nost cxnly identified with

rrropclistic bevior. Thus, the natural gas setor differs
Significatly fro llSt inustries subject to reations



ih.,
specifying a maimum price where technolog dictates a highly concentrated seller t

structure.

Integration between the pruction an interstate pipeline sectors '1

is low. As a result, producers face th prospect of potentially strong bargaining

pressure fra puchasers whose exten;;Íve pipeline netwrks enble th6T to secure

reserves fro a variety of different fields. Also, pipelines constitute an

imrtant sorce of p:tential entry into the prction sector. Integration is

somat higher in the nonregulated (intrastate) sector although not of a level

or nature to p:se a copetitive threat. A signif~cat p:rtion of vertica links

in this latter market is acoonted for by purchaser interests (primrily industrial

an electric utility gâs users) in production and trnsportation facilities.

Joint venture activity within the inustry is extensive an has

ben increasing. Althugh such activity is a p:tential that to crtition,

its current level does not appar to create a comptitive prblem. In general,

joint venture contract aing the largest prucers have ben diverse an of a

terary nature. Future prblem: in this area have ben coiderably mitigated

by a recent Interior Departint ruing which prohibits cnination aing eight
large prucers in bids for Feeral offshore leases.

'le Interior Depatint s inluence over ooth gas supply an

seller structure in the Feeral offshore sector constitutes an imrtat lever
,

which can be used to stimulate aopetitive behavior. Interior plays an importat

role in the determnation of gas su¡:ly through its formulation of lease sale

schedules and through its reulation ooncerning the timing of developnent-

production schedules for tracts issued in the Feeral offshore area. The

D2partmnt also has an impact on seller structure in the offshore sector through

its ability to regulate the form of bidding coines eligible for owerShip of

Federal le?Ses. The ban on joint ventures amng eight large petroleum pro

ducers is one example of the form that this authority ca tae.

-2-
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An analysis of owership patterns for nonprodcin leaes in the

Federal offshore area inicates no evidence of attents at iroopolistic supply

control by the major producers. As a grop, the eight largest gas producers

exhibited holdings of nonproducing leases simlar to or less than that of the

iooustry as a \oole during the 1963-75 period.

'1 abve findings suggest that the natural gas industry is cale of

w:rkably capetitive performnce in the absence of Feeral price regulation.

/onopolistic dislocations that may occur in such an unettered envirornnt
. .'~

appar amenable to antitrust action as well as to the gra.ing influence of

Interior I:rtmnt oversight effort in th offshore sector.

Plan of Research

Chapter II reviews the salient features of the gas supply sector and

develops the analytic =ntext within which it ca be studied rrst fruitfully.

Chapter III surveys natiorMide =næntration ratios aO also exanines

iæasurs baed on reional and jurisdictionl =nsiderations. Seller =ncntra-

lion is baed on a numr of different measureint units: prodction, prOled

reserves, ne cotract sales, and lea acqisition paymnts.

Chapter IV analyzes the effect of joint ventures on seller struture.

Alterntive =ncentration ratio formulas are develope in an atteit to

accot rrre realistically for the influence of such coines on seller

structure.

Behavioral analysis of producer supply responses to FK regulation is

presented in O1apter V. In particular, allegations of monop:listic supply

restraint are evaluated by investigating the owership pattern of exteooed term

nonproducing leases in the Federal offshore sector.

Chapter VI sumrizes the re¡:rt's chief fiOings aO discusses their

imlications for public policy.

-3-



CHAER II

Approaches to the Anlysis of Catition
in the Natural Gas Sector

The cotitive potential of the natural gas production sector is

evaluated in this report by analyzing both the struture and the beavior of

the iooustry during the 1955-74 period. A bostae search for maifestation

of moopoly power is utilized: Structural anlysis searches for the cases

of mon~ly an behavioral tests search for evidence of its manifestation.

'lis chapter outlines the nature and sco of the-.eiirica analysis

employed. As with any iooustry stLry of this ty¡, the oprating enviromint

of the gas sector largely determines the relevant anytical awroach. To this

€I, th first section sumrizes the chief characteristics of the gas sector.

Succeeding sections then proc to outline strutural an behavioral tests

deem appropriate in such an environmnt.

1. Reevant Chracteristics of the Industry

Exchange

The bulk of natural gas is sold via longterm contracts, typically 10 to

20 years in duration. y Normly, a producer explores a lease and determnes,

by develo¡nt drilling, the amount of reserves underlying it an the cost of

extraction. A sales agreeent betwen the producer an a pipeline capay is

thn neotiated in which the producer agrees to deliver a per ani. quatity

of gas for the length of the contract. Price levels are usually specified for

Y Federal RJwer Carssion, Natural Gas Survey, VoL. 1 (Washington: U.S.
Governmnt Printing Office, 1975), p. 56. See, also, Amrican Gas Assoiation,
Gas Rate Fundamntals (Arlington: Amrica Gas Association, 1969), pp. 45, 46.

-4-
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e len:th of the contract, typicaly alla.ing for fixed periodic inceases. 11

thOli:h yearly production volui and cotract length are baed on the reserves

timted by the producer (at times independently verified by the pipeline cay),

e agreent usually entails dedication to the gas purchaser of all reserves

jerlyin: the leae (at least up to a specified depth). A lon:-tei: contract

us constitutes sale of the entire gas deposit, the ex ante quantification of

ich is reflected in a reserves estimte mutually agree upn by buyer an

,ler. y .*'.

The =rent gas shortae has brouht alt san variations in these con-

ictual arranemnts as buyers have beon increasin:ly concerned abot continuity

suply for their pipeline syems. In particular, there has ben an increase

th freqency of exploration-financin: ageemnts where gas custonrs (pipe

es, utilities, industrial firm, etc.) finace the exploration efforts of

ducers in retur for an option to purche whtever gas is found. Siih agree-

ts anount to the dedication (sale) of reserves not yet found.

Gas Prouction Pross

'le production of gas encases three stages: exploration, develo¡nt,

extraction. The exploration stage entails the preliminary research designed

iiscover the marketable gas-bearin: deposits. Tyically, seisnic tests are

'Connd, followe by geophysical analysis (baed on drilling efforts) designed

,valuate the original test results. Once a ccrically viable ¡xl is locted,

lopmnt drillin: takes place in order to delineate the boundaries of the

For those contracts not regulated by the FP (i.e., sales in the intra-
è market), there frequently occur "favored nation" clauses stipulating that
:ontract price be continually adjusted to the prevail in: market leve1. The

,utlaws such clauses for contracts under its supervision.

he reserve estimtes utilized in gas contracts often vary in their degree
rtainty. See below, pp. lO-l2.

-5-



gas deposit, its sie, an cost of extraction. As the næte implies, the

extraction stae refers to the relatively straightforward procss of extracting

the gas from a reservoir at the rate specified bt the contract betw=n buyer

an seller.

The tim consumd by the three staes can vary considerably, deperdin on

the geological characteristics of the area and the amount of activity that has

taken plaæ previously in surrouding areas. Lead t:Ies entailed in the explora-

tion stae are espcially variable since fields initially rejected may be sub
. ~.

seqntly develcp due to new technolog or nore favorable market corditions. Y

The developnt stage is subject to less variation: Production usually taes

pla within 1 to 6 years from the onet of develo¡:ntal effort. 'l pructive

life of a reservoir typically ranges from LO to 30 years. 21

Historically, the direction of gas search efforts has been determine by

expcted price levels an by th nature of previous exporation and develo¡:nt

efforts. 'le early postwar period, up to 1960, saw a significant expsion

in gas demd and a concomitat rise in the finding of new gas fields. During

the 1960 's, as price regulation, prorationing, and the previous success rate

tended to shift supply into the nore intensive developmnt of known fields,

the discovery of new gas fields decreased significantly. 3/ This latter pattern

Y M.A. Adelm, 'le Suply and Price of Natural Gas, supplannt to Journl
of Industrial Ecoics, 1962, p. 3. An examle of the longrun nature of the
petroleum exploration process is given by Williæi Bazeley, "San Emidio N:se oil
Field, California," in Soiety of Exploration Gephysicists, Stratigraphic Oil
and Gas Fields - Classification, Exploration Methods, and Case Histories, Spcial
Pub. No. LO (Tulsa, 1972).

21 A more complete analysis of the gas production process is containe in Adelmn,
op. ci t.; and E. Tiratso, Natural Gas (New York: Plenum Press, 1967).

Y See especially research by &lward Erickson: Economic Incentives, Industrial
Structure an the Supply of Crude Oil Discoveries in the U.S., 1946-1958/59

(Vanderbilt Ph.d. dissertation, 1968); and "Supply Response in a Regulated Industry,
the Case of Natural Gas," Bell Journal, Spring 1971 (with R. Spn), pp. 94-l2L.
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~ in the procss of reversing itself since the rapid increase in the price

oil and gas, =upled with the demse of prorationing, has significatly

,creased the excted profitability of extensive gas develo¡nt. Y

-levant TÍ1 Period

'le ga suply market primrily entails exchae beo.en producers an pip

ne tranission canpaies. In a nonregulated envirorint, the relevant tim

-riod for exchane has ben estimted at approximtely five years. 'lis is

because the prevalence of long-tenn contracts and the rel~tivè staility of

mad factors allow the pipelines to estimte thir nes \\ll in adance.

a resut, they have a ni:r of years in which to satisfy their new supy

rnitmnts. Y Paul i-cAvo describes the pipeline cotractin pis as

illow :

A new pipeline usually obtains the reserves
necessary for certification within one to
four years. . . . Cìce the origina reserves
are obtained, there is no urgent ne for a
tranporter to purchas replaoent reserves
until 20 years have passed. Acually it may
be least costly for the buyer to purchase
reserves eqal to 5 years i production every
5 years. (A pipeline usually has the
opportunity to' take fully explored reserves
in its gathering region lliately, or to _

For a discussion of the nature and extent of futue gas exploration, se
-deral Enrgy Adinistration, U.S. Energy Outl=k 1976 (W3hington: u.s. Goerrnnt
inting Office, 1976) pp. 128-159; Oil and Gas Journl, "Where Higher Gas Prices
iuld Bost U. S. Supply" (April 4, 1977), pp. 47-51.

This description refers to an unregulated market situation where supply-tannd
~aiity prevails. The current gas shortage has shortened the tim horizon of
Lpelines SCat since they have ben force to enter into a nunr of short-term
mergency sale" contracts. On the other hand, pipelines have endeavored to ~ove
,eir contracting flexibility by negotiating exploration-financing agreeents
th independent producers. See belo., p. 29.
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wait 5 years for newly discovered reserves
to be ready for sale.) . . . . The buyer's
market includes most reserves offered in a
5 year period in the established gaU1ering
region. Y

:I~,
,I
:t.

, ~:i;

The tim perspective of producers, on the other hand, tends to be shorter :~;

owing to various pressures placed on th61 to produce fran develop deposits.

For examle, producers typically are pressured to sell by landowners eager to

receive their roylty paymnts. Such pressure is perhaps greatest in the Federal

offshore area where Federal regulations reqire leaseholders to initiate production
. ~.~

within five years of purchase. Y

Regulation

The irst imrtat regulatory influence on the natural gas sector ha ben

tht of the Federal Por Comssion which has set price ceilings on interstate

Iollhead gas tranactions since 1955. Y Duing the 1955-60 period, the

Coission attemted a cost-of-service typ regulation that proved largely

ineffective due to L~e large volum of individual gas transactions to be

irnitored. Effective price control bean in 1960 when the Comssion adq:ted

an areawide pricing appoach with maimUT Iollhead prices to be deternine

by rate proceedings conducted for a mmibr of gab producing regions. 'le
i"

;;9_:jt
increasing canplexity of these procedings, in turn, led the FP to institute ~5j,'"

'4Jí . y

,~l
~:t¡
tt'

. .;t:;,
Y Paul MacAVoy, Price Formtion in Natural Gas Fields (New Haven: Yale University A",~Press, 1962), pp. 54, 55. i~ d

)\."'Jl

can d610nstrate . '",'
are val id ;;,It:

,~'"

,:,c~?

h ..

:Ft
~.~

2/ Extensions bend the five-year term are granted if producers
that the tract is capale of camrical production and that there
technological or marketing reasons for a delay.

3/ Under the Departmnt of Energy Organization Act (PL 95-91, Stat. 565,
August l, 1977) pricing responsibilities of the FPC were transferred to the
Federal Energy Reulatory Caission as of Oct. 1, 1977.

-8-

.,"-~'
,'?,



,"';;

a nation.ide rate-setting proæure in 1973. 11 'lrouhout, the objective

of FPC price regulation has ben to set a "fair and eqitale" price ba

on the historical record of cots entailed in the prodction of natural gas.

Fr 1960 onwad, the FPC price ceiling in irst instaces effeètive1y set

th prevailing price in the interstate sector. Since the preliminary area

prices set in 1960 were close to those specified after the area rate prooings

were completed, the price of interstate gas remined approximtely constat

throuhout the 1960's. Y The first significant price rise allowd by the FP

can in 1971 in a series of area rate redterminations an ne decisions.

'lese increases reflected the FPC's atteit to alleviate the lorsening gas

supply situation, first highlighted by a significant decline in reported proved

reserves in 1968. The cotinuing deterioration of the gas supply situation

has led to ooditiona price rises in subsequent pericd. 'le latest FP ruing

has set th wellhead price of newly discovered natural gas at $1.42 per m.c.f. Y

The FP's pricin jurisdiction ena:ses sales by prodcers to pipelines

of gas destine for resale in interstate iirkets. Nonregulate transactions

ta place in the so-called intrastate market which primily encaies the
sale of gas to purchasers who do not transport it acros State bondaries.

While the interstate sector has traditionally accoted for the buk of well-

head gas sales, it has exprienced a significant decline in the past few years

1/ The historical developnt of wellhead price regulation by the FP is coered
In S. Breyer and P. MacAvoy, Energ Regulation by the Federal Powr Carission,
(WaShington: Brookings Institution, 1974) pp. 56-59.

Y 'le weighted average new contract price was 18.2 cents per m.c.f in 1961
and 19.8 cents per m.c.f. in 1969. The price of alternative energy fuels
rose 10 to 25 percent over the sam period. P.S. MacAvoy and R.S. Pindyck,
The Econanics of the Natural Gas Shortage (l960-l980), (Amsterdæi: North Holland
Press, 1975), pp. 16, l7.

Y FPC, Opinion 770-A.
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due to the incrasin: relative attractiveness of the intrastate mar:et. As

the FFC price ceilin: dropp belÇM market levels prevailing in the intrastate

sector, new gas supply has increasin:ly gravitated towrd the latter. l/

new supplies, the interstate sector has beca largely dependnt on gas

For

originatin: in the Federal offshore area; this region is always within FF

jurisdiction. Y

In addition to the policies of the FF, gas supply in the Federal offshore

sector is significatly influenced by the Deartmnt of the Interior which
. ~.

detei:ines th numr of tracts to be leased an specifies the timin: and

mar in i.ich they are to be develop. In particuar, Interior regulations
stipuate that tracts wi thin its jurisdiction initiate production within

five years of their sale. Any prodtxr unle to iæt this tiItale is

subject to forfeiture of the lease unless he obtains an extension. 11

Resourc Measures

'le irst importat resorce =næpt utilized in the natural gas inçstry
is "prved recoerable reserves," defin as those gas deposits estimted to

ii From 1973 to 1975,
the intrastate sector.
Planirg, 'le National
Office, 1977), p. 18.

over 80 percent of new gas supply was catted to
Executive Office of the President, Energy POlicy an

Enerqy Plan (WaShington: u.s. Govermnt Printing

Y Ibid.
11 No actual forfeitures have occurred so far. The influence of Federal
production timtables in the CXS sector is discussed in chapter V.
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be econanically reooverable under current market conditions. Y This defini-

tion, while theoretically vague, has nonetheless becx oprationally iæaning-

ful as the basis for an estimte of gas resources expcted to be recovered

fran fields that have undergon exploratory and develo¡:ntal dii11ing. As

such, the proved reserve ooncept is a relatively conservative iæasure that

generally excludes those resource deposits identified by geophysical research

that have not yet ben Subject to extensive drilling activity.

Fran the stanpoint of iæasuring a producer's capacity to supply natural

gas, proved reserves is essentially an ex post concept because the bul of

reserves so classified have already ben dedicated to gas purchasers. FPC

stu'ies conducted during the 1970-73 period, for example, inicate that ITre

th 95 percent of proved reserves stoc in any period was ccitted via long-

term contract and thus unavailable to prospective purchasers. Y This situatioD

arises because a tract (espcially in the offshore sector) is usually sold

before develo¡:nt drilling is capleted. 'Tically a producer's initial

proved reserves estimte is used as the basis for the sale of the entire

deposit, including those sections not yet drilled. As, a result, proved

reserves should be considered as a producer's "output"; i.e., those fully

developed resources already dedicated to a purchaser via long-term contract.

Y The American Gas Association definition of reooverable proved reserves isas folla.s:
" .. 'le current estimated quantity of natural gas and natural gas liquids
which analysis of geologic and engineering data dannstrate with reasonable
certainty to be recoverable in the future fran know oil and gas reservoirs
under existing econanic and operating coditions. Reservoirs are considered
proved that deinstrated the ability to produce by either actual production
or conclusive formtion test." Amrican ~troleLU Intitute, Amrican Gas
Association, Canadian ~troleLU Association, Reserves of Crude Oil Natural Gas
Liquids, and Natural Gas, in the u.s. and Canada, Vol. 28, June 1974, p. l04.

Y FFC, UncaiÜed Reserves Survey, Ibcket No. R405, reported in FFC Press
Release No. 20290, May 19, 1974.
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They are, therefore, the end product of his develo¡nt progra, the aim of

which is to prepare resources for production.

There does exist a broaer class of reserves, generally tern "probable"

(or "inferred"), that are intended to encaiass partially develope resources

not yet ready for production and, in part, not yet dedicated to a buyer. There

are conceptual and pragmatic factors, howver, which prevent utilization of

these estimtes in the study of seller market structure. 'le nDt imiate

problEm is that probable reserves are not defined consistently æiong producers

~..-

and tI1Us do not allow for interfirm caiarison: . 'lis situation is perhaps

inevitale 'considering the limited infonntion used to develop such estimates.

Aside fra the ni=emnt prblem, prbable reserves are difficult to interpt
in an eamically meaningful fashion since they are part of a heterogenous

group that incluìes (a) expected lo, cost reserves which have not yet ben

develqi an (b) paially develqi reserves whose high cost has discouraged

the producer fran furer drilling activities at the curent tim. In adition,

subcategories (a) an (b) are further divided into those resorces thát are

already sold to a purchaser (i.e., reserves on tracts previously comtted

via lon:-term contract) and those that are not. Y

11 These problEmS ,"re reconized by a National Gas Survey study group ca
missioned by the Federal Po,"r Comssion. 'le group's report noted that the
term "probable reserves" contained a numr of æibiguities and recanded
against its inclusion in future resource estimtion program. Emhasis was
placed instead on adoption of an indicated reserves concept which would refer
to reserves "likely... (to bel... added in future years to proved reserves
in identified fields" (p. 13). A separate category, termd" identified-
subconanc resources" would refer to "known resources not econancally producible,

~ ;"

on the date of estimtion" (p. l4). Natural Gas Survey report to the FK, Report
of the Supply-echnical Advisory Subroup on Gas Reserves and Resources
Classifications (WaShington, D.C.: U.S. Governnt Printing Office, 1976).

-12-
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2. Structural Analysis

The task of structural anlysis is to identify within an industry envi-

rorintal conditions that can lead to oonopolistic behavior. The tw dlief
i

I

i

ii
ii

ili

elemnts of seller structure in an indstry are its seller concentration level

and condition of entry. Seller concentration measures the degree to whidi a

Slll nur of firm control an irdustry's pructive capacity. It may indi-

cate the deree of interdependence perceived by the major prodcers amng them

selves and their possible influence on market price. Ceteris paribus, the
,".

higher the concentration level, the greater the expcted deree of inter-

dependency arng the major producers which in turn ca provide a means for

them to engage in ITnoplisitic pricing and output policies.

The oonditicn of entry deals with the relative ability of both smller

firm and potential entrants to create ne capacity in respnse to the setting

of lInopolistic price levels by the dominant firm in the industry. Entry co

di tions in effect define the longrun oonopoly potential of an irdustry

sufficiently oocentrated to enoorage attempts at monoplistic pricing. High

concentration and imed entry are thus complemntary .conditions that are

necessary for the existence of longrun oonopolistic perfornnce.

Most empirical anlyses of seller structure have focused on the manufac-

turing sector. The measuremnt of seller concentration in such studies is

usually baed on firm' sales volums, figures presumd to be adeqate proxies

for their productive capacities. Determnation of an industry's condition

typically entails a separate anlysis based on conditions, potential differ-

entiation of the product, a~d the level of capital costs necessary to develop

new plant capacity. 1/

l/ A useful sumtion of the theory and empirical application of seller
structure analysis is contained in F. M. Scherer, Industrial Market Structure
an Econanic Performance (Chicago: Rand McNally, 1970).
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Structural analyses in natural resource industries such as natural gas

differ fran those in maufacturing principally in that the eiirical an

theoretical dichtoization between seller concentration and condition of entry

is less pronounced. 'lis is so because resource control can be a key determnat

of entry conditions. As a result, concentration indices baed on reserve holdins

and land acqisitions becan importat indicators of both entry barriers and

the degree of probable interdependency anong the major producers.

The interconnection betwen concentration and bariers to entry ls shown

in the static reoource mono¡xly scenario describe .in' figure II-I. DD is the,
c,

industry demd curve a~ M is the marginal revenue curve of a monopolist wh

perceives the inustry's dend as his ow. C is a resource cost schedule

indicating the extraction cost of different resource deposits araye in

descening order of productivity. Under the assi.ption that each deposit has a

fixed recvery factor, C is also the industry marginal cost cure an hence

portrays a schedule of =npetitive supply response to varying levels of market

price.

In this context, mo!1ly por entails the control of æ resources by

a single producer (or a group of producers acting in concert). A procer

wi th such control can rea:nize the industry dEl curve as his ow, select

the profit-maimizing price of OPl' and sell OZ units. His control of æ

resources effectively blocs entry since the most efficient resource controlled )

by potential rivals ca be sold only at a price higher than the market price

OPl. 'le unutilized resource base AB represents the monolist's entry

deterrent as well as a maifestation of his supply restraint. The mono¡xly \,.ß.

pr ice of OPl contrasts wi th the loær canpeti tive price of OP2 that v.uld

prevail if the resource holdings were sufficiently dispersed so that each producr

perceived he had no influence on market price. In the latter situation, each

1

j

producer would accept the market price and adjust his supply accordingly.

-l4-
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Control of a substantial, but not caete, portion of the resoræ of

base OB by a set of large producrs ca also result in =nopolistic price

levels. 'lis ..uld be the case, for example, if the major producers, either

collectively or inependently, attemted to influence price by their supply

policies while allowng siialler producers to supply a portion of market den.

In this "dannat fim case," the major producers would set cutput baed on

a residual market dffand schedule that incorprates the canpetitive supply

response of siler rivals. l/ In this context, a mixture of =nopoly ard
.....

capeti tive beavior taes plaæ: The siler (fringe) fims respord

comtitively to price levels. 'le larger prucrs within the dannat fim

gro, on the other hand, act in a =rqlistic fashion similia to tht portraye

in figur II-l by restricting their sales of gas resources. '!e end result

is a price aboe the cxpetitive level but below that which ..uld prevail in

a full iropoly situation. 2/

'le =nq:ly moels depicted abe represent a useful starting point for

strutural analysis since they sho the potential importace of concentration

measures in assessing =nopoly po-ir. 'le characteristics of the natural gas

market, hover, rue out the feasibility of their literal application

though the utilization of resource a.ership patterns as direct measures of

present and future iropoly po-ir. '!is is so because the dynamc nature of

the irdustry dictates that =nq:ly po-ir canot be based on control of the

curent resource bae ~ se but, rather, must accrue fran an ability to

daninate the develo¡nt of canrcial resouræs in subseqent periods. This

1/ 'lat is, the daninant fim( s) estimates the volum of resources he could
sell at each price level by subtracting the fringe firm' supply response fran
the aggregate dffand schedule.

Y The daninant fim oligq:ly moel is developed in C. E. Ferguson,
Microeconomic Theory (Han't: Richard D. Irwin, 1966), pp. 292-294.
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_olds tni whether attention is focsed on (a) a shortru resorce measure

;uch as proved reserves or (b) a longer-run, more broadly defined construct

uch as proble reserves:

(a) As noted abe, proved reserves is an essentially ex ~ cOncept that

'efers to already develope resources that have, for the most part, ben

ledicated to purchasers via long-term contracts. A producer's share of the

:urrent stock of proved reserves thus has no direct bearing on the curent

iarket for gas supply. That market is based on partially developed resources
. ~¡¡

iot yet deicated to purchasers.

(b) Extension of the ti~e horizon to enCOf?ass resources more broadly

!efined than proved reserves dos not represent an appropriate alternative.

tinopolization ooo;ed on control of the underlying resource bae, =t of ..tiich

)roved reserves are derived, is infeasible due to the geological uncertainty

,nvolved in petroleLr exploration an to the extensive Governnt Owership

,f petroleumbearing lands. The inexact nature of the petroleLn exloratioo

'rocss .. implies that a producer desirous of mompoly control v.uld be force

co ao:uire many times the numr of tracts that ultimtely prove caircially

iiable. Of greater importace, the significant magnitude of Federal and State

~ernmnt owership of gas-bearing lands acts to thwart any atteit at mono-

Jolistic resource control. Projections indicate, for example, that over 40

-ircent of new gas supply canng on stream in 1980 will originate fran

-I For example, the drilling success ratio for new field discoveries was less
~an l5 percent in 1973. The Amrican Association of PetroleLn Geologist Bulletin
,August 1974), p. l477.
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Governent lands. 11 'le buk of this supply will ca fran Feeral offshore

lads not yet leased by the Federal Q:ernmnt.

The abe factors imply that control of the undevelop resource bae

is not a plausible monopoly situation in the natural gas sector. The relevant

resource bae is too large and too muh of it is in Govermnt hans for a

prram of monopolistic resource control to w:rk. Instead, a dynamc 10lXru
view of potential monopoly po"'r must be adopted. 'le probability of inlistic

behavior depends on the degree to which the explorat:n-develo¡:nt cacity

of the gas supply market is controlled by the largest producers. 'le relevant

basis for concentration measurement in this context is a producer's capacity

to =eate new gas suply that is carcially feaible at current or expcted

price levels. 'le greater the degree to which such capacity is centered in

a reatively few finn, the greater their potential for aUectilX a morx

polis tic pricing an outpt strateg. Such an approch consists of controllilX

the pace of developnt activity so as to limit the volum of new gas supply

in each period to the monopolistic optimum.

No direct measure of the relative resource develo¡nt ability of pro-

ducers has proved feasible so far. Y Instead, the search for structural

Y Federal Energy Adnistration, Project Independence Blueprint, Final Tas
Force Report, Natural Gas (Washington: u.s. Governmnt Printing Office, 1974),
Table III-12, p. III-iS. For a more recent, althugh less detaile:, projection
of future gas supply originations, see FEA, National Energy Outlook, Febru 1976
(WaShington: u.s. Goverrent PrintilX Office, 1976), p. 143.

Y For examle, while the FPC since 1970 has maintained that the higher cost
and risks of smll producers entitles them to higher gas prices, it has been
unable to quantify the magnitude of this difference. 'le Cassion's latest
attempt was the issuance of an arbitrary ru iix that "smll" producers (those
with annual production of less than LO bil. cu. ft.) are entitled to prices
that yield a 20 percent rate of return vis-a-vis the prevailing l5 percent
standard. No rationale based on cost data was provided. 'le Caission
ackONledged that although the higher return was "amply justified," the level
was "a matter of judgmnt." FPC, q:inion N:. 742, Ibcket R-393, Small
Producer Regulation (August 28, 1975), p. 5.
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anifestations of =nopoly ~r is best appoadied throgh the utilization

,f outp.t measures, such as prouction an proved reserves, as prxies for

,xplorationevelopnnt capacity. 'le reasoning here is that a finn's outp.t

~eflects its pat success at developing gas resources an hence may be inter-

xeted as an iMicator of its current an future capacity as _lL. Viewed

trOl this perspective, oonceptual differences between production an prved

~eserves narrCM oonsiderably since both are interpreted as ex ~ indicators

"f a ¡redcer's supply capability.

Based on the abve oonceptual approadi, the anlysis of a.ership pattern

.ill proce along the follCMing lines: (1) Chapter III surveys ooncentratiol1

Levels for the gas sector viewd as a nationwide entity an cr the level of

:elevant subectors. (2) O1apter iv oonsiders potential distortions in co-

æntration levels created by the gas sector's extensive joint venture activity.

This is neæssary sinCE oonventional oonæntration measures, sudi as thóse

cotrcte in Chapter III, allocate OJtp.t frc jointly a.ed tract acoording

to financial interest and thus do not tae into accot the oorprate inter-

action that recessarily occurs under such arranemnts. 'le ¡rincipal objective

of chapter iV is to evaluate the potential bias of this approadi by oonstructing

alterntive ooncentration measures based on a nur of assumd moes of joint

venture interaction amng partners.

3. Behavioral Anysis

The pervasive effect of FP price regulation oomplicates attempts at

behavioral anlysis. Through the setting of price ceilings on gas entering

the interstate market, the Coission plays a large part in determining the

gas sector's oonduct and performnce. As a result, sti.ies of =npetitive

-l9-



pricing beavior becæe impossible, since price levels are in large part deter-

mined by FK fiat and not throug market forces. y

One possible area of behavioral analysis concerns the nature of supply

responses by producers to the regulated price set by the FK. In an ideal

regulatory environt, seller supply adjustments to a price ceiling would

be similar in both rrnopoly and caititive structures since the regulated

price in each situation would not be deterr,ined by supply conditions and thus

would be outside t.r\e influence of the regulated seller. Y The natural gas
. ~'ò

industry does not fit this regulatory ideal, howver, since the FK's price

rulings have in fact ben influenced by supply conditions. Bein."1ing with the

large dro in reserves in 1968, the regulated price has ben amtinually adjusted

up'~'ard in respnse to the w:rsening natural gas shortae. This pattern of

events has led to charges tl-iat the major producers have engaged in a sopis-

ticated form of rrnopoly pricing in v.ich gas supply is witheld fran the

market so as to pressure the FK into increases in .ellhead gas price ceilings.

In simple form, the case of mono¡xly behavior under regulation is similar

to the unettered rrnopoly rrel describe in figure II-l abe, v.ere the

industry is presumd to be dichotaized into a set of daninant firms and a

group of Slller fringe firm. 'le domnant firm, recognizing their influence

ii Based on data fran the period just prior to the onset of FP price regula-
tion, Paul MacAvoy utilized the pricing approach in studying behavior in gas
markets during the 1955-60 period. He found that price patterns =rresponded
in most instances to canpetitive predictions. Those noncopetitive cases
observed indicated rrnopsonistic behavior v.ere a dominant pipeline force price
belo. the caititive leve1. Paul MacAvoy, Price Behavior in Natural Gas Fields,~ cit..
21 This "ideal" situation would be one in which the regulatory agency

iñsessed an infallible =st-baed pricing formula that set the regulated price
at a level which would prevail in a capetitive situation. In this case, even
a rrno¡xlist =ncedes his po.er over price and thus acts as if he .ere a
canpetitive fiin by adjusting his supply to the regulated price leveL.
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over the regulated price, hold back supply an create a "shortae" which in

tur forces the regulator to raise the price in order to achieve supply-em

eqality. The frirge firms, on the other hand, pursue a capetitive supply

response policy (since they are presum too sni to perceive their influence

over price) an produce all carcial reserves available to then.

In a dynamc context, the monopoly strateg of the dannant firm

translates into a delay of exploration-developnt timtables on certain tracts

so as to keep gas supply belCM the caititive leveL. Y 'le chief testable

prediction of this monopoly model is that the dannant firm will hold back

cæircial resources fræi the market (i.e., resources that coud be provided

prfitably at the regulated price) while the snler frirge firm will not.

::apter V will test this monopolization thesis by anlyzirg the pattern of

prucible shut-in leases (PSI's) in the offshore sector. psi's are no

producirg tracts that have ben in existence for over five years and thus

represent a potential manifestation of monolistic supply reduction. 'le

rrnopoly theory predicts that the major producers (acting as dannat firm)

shod control a disproportionately large share of these leases.

Y Since natural gas is typically sold via long-term contract, producers have
little scope for adjusting production levels fræi already dedicated tracts
in order to achieve overall supply objectives. Hence, the analysis in this
report will focus on the timing of lease developmnt rather than attemts
at fine-tuning production levels.
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Chapter III

Seller Structure in the Gas Suply Market

1. National Seller Structure

Concentration Levels

While there are over 5,000 copanies listed as natural gas producers,

the bulk of activity in the gas sector is accounted for by a subtatially

fewer numer. Census B.reau figures indicate that the 32 larest producers

(raned by lease revenue) accounted for approximtely 70 percent of gas activity
. ~.ò

irrices such as exploration exprritures, develcint costs, and saes revenues

(tale III-I). The rE!inin: firn tend to be relatively insignificant entities

speciaizing in one or tw aspects of the gas production cyle. In light of

such a skewed size distribution pattern, strutural anysis 1n this chapter

will focus primrily on the large producers, principally the 30 largest gas

prucin: copaies.

The tw not useful productive capacity measures for assessing the rela-

tive size of the largest prucers are anual producion and proved reservs

holdin:s. Y Tale III-2 lists the 30 larest producers raned on the basis

of 1974 annual pruction and Tale 111-3 provides a similar listing baed

on proved reserves holdin:s as of Lecaber 3l, 1974. A sumry of

concentration levels based on these two output measures is given in tale

III-4.

Al though reserve concentration ratios are higher than their production

counterparts, the difference is relatively sm1. 'le similarity betv.n the

two productive capacity measures reflects in large part the relative owership

Y While providing valuable indices of overall concentration levels, Census
data are of limited usefulness for a more disaggregated analysis since individual
comny informtion is not reported.
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Jloration experritures 6,327.7 73.1

TABLE III-L

Concentration Levels Based on Census Data for
the 32 Largest Petroleum Producers: 1972

Gas activity
category

Value ac=unted for
by the 32 largest
producers (ranked

by total lease revenues)
(millions of dollars)

Top 32 value as

percer'Lage of
total for

all prodocrs

~ural gas sales 4,059.6 72.9

. ~¡¡

Jelopmnt expnditures 2,970.6 67.3

Jduction exrditures 4,120.4 73.l

JRCE: u.s. Dapartmnt of Carce, Bureau
Survey of Oil and Gas, 1974 (Wah.:
Office, 1976), tale 3, pp. 15,16.

of the Census, Anual
u. S. Goernmnt Printing
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TA III-2
Largest Natural Gas Producrs: 1974

Ra Producer
Production

(miL. cu. ft.)

Market
share

(percent)

1
2
3
4
5
6
7
8
9

10
II
12
13
l4
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Exxon Corp.
Texaco, Inc.
Staard Oil Co. ( Ind. )
/obil Oil Corp.
Gulf oil Corp.
Shell Oil Co.
Union Oil Co. Calif.
Atlantic Richfield Co.
Sun Oil Co.
Phillips Petroleum Co.
Stanard Oil Co. of Calif.
Getty Oil Co.
Cities Service
Continenta Oil Co.
Tenneco, Inc.
Superior oil Ce.
Pennzoil Co.
Coastal States Gas Corp.
El Paso Natural Gas Ce.
Panhle Eastern Pipe Line
Marathn Oil Co.
Amrada-Hess Corp.
Kerr-cGe Corp.
Diamnd Shamoc Corp.
Ashland Oil, Inc.
Coli.ia Gas Systff, Corp.
Lone Star Gas Co.
Consolidated Nat. Gas Co.
Hunt Oil Co. (Placid Oil Co.)
Champlin Petroleum Co.

Total U.S. Production

2,298,597
1,649,929
l,195,606

964,390
949,100
754,788
638,369
632,362
602,31'5
564,394
558,672
509,594
453,893
399,9l6
397,521
334,916
320,457
221,661
202,650

Co. 197,002
175,410
127,759
127,039
ll5,043
ll4,008
113,319
108,990
102,714
99,334
96,917

10.8
7.7
5.6
4.5
4.5
3.5
3.0
3.0
2.8
2.6
2.6
2.4
2.1
1.9
1.9
1.6
1.5
1.0
1.0
0.9
0.8
0.6
0.6
0.5
0.5
0.5
0.5
0.5
0.5
0.5

2l ,3l8 ,470

Concentration Ratios: (percent)

Sources: Caiy data - Corany responses to the Fl Natural Gas
Survey.

4-finn
8-finn

20-finn
30-finn

28.6
42.6
64.9
70.4

u.s. total - API-ACA-ACA, Reserves of Crude OiL,
Natural Gas Liquids, and Natural Gas
in the u.s. as of Dec. 31, 1975, table
VII p. 120.
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Proved
reserves

(miL. cu. ft.)

TABLE III-3
Largest Holders of Natural Gas Reserves: 1974

Firm

Exxon Corp.
Texaco, Inc.
Atlantic Richfield
Standard Oil Co. (Ind.)
/obil oil Corp.
Gulf Oil Corp.
Staard Oil of Caif.
Stanard Oil Co. (Ohio)
Union Oil Co. of Caif.
Shell Oil Co.
El Paso Natural Gas Co.
Phillips Petroleum Co.
Sun Oil Co.
Cities Service Co.
Getty Oil Co.
Tenneco, Inc.
Continental Oil Co.
Superior Oil Co.
Marathon Oil Co.
Pale Eastern Pipe Line Co.
Costal States Ga Corp.
Penn il Co.
Hunt Oil Co.
Mesa Petroleum Co.
Diarnd Shamock Corp.
Amerada-Hess Corp.
Ashland Oil, Inc.
Consolidated Nat. Gas Co.
Kan.-Neb. Natural Gas Co.
Aztec Oil & Gas Co.

Total United States

Concentration Ratios: (percent)

Ra Percent of
total

1
2
3

4
5
6
7
8
9

10
II
l2
13
l4
l5
16
17
18
19
20
2l
22
23
24
25
26
27
28
29
30

28,173,168
18,454,644
14,228,740
12,591,167
9,642,33l
8,959,243
7,730,609
7,419,396
7,016,842
6, 9lB, 865
5,832,655
4,93l,371
4,8Bl,812
4,652,129
4,031,640
3,906,069
3,209,738
2,823,682
2,647,ll5
2,226,936
2,l89,781
1,819,498
1,746,68l
1,512,256
1,452,252
1,377,l90
1,313,725
l, 11 7,642
l,OB4,076
l,064,954

. ~ïi

11.9
7.8
6.0
5.3
4.1
3.8
3.3
3.1
'3.0
2.9
2.5
2.l
2.1
2.0
1. 7

1.6
1.4
1.2
1.l
0.9
0.9
0.8
0.7
0.6
0.6
0.6
0.6
0.5
0.5
0.4

237,132,497

4-firm
8-firm

20-firm
30-firm

31.0
45.3
67.8
74.0

Sources: Canany data - Cany responses to the FT Natural
Gas Survey.

U.S. Total - API-ACA-ACA, Reserves of Crude Oil,
Natural Gas Liquids, and Natural Gas
in the u.S. as of Dec. 3l, 1975, p. 92.
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TAB III-4

Concentration index Prcxoc tion

(percent)
Proved reserves

(percent)

4-f inn
8-firm

20-firm

28.6
42.6
64.9

31.0..
45.3
67.8

SOUCE: See Tables 111-2 and 1II-3

constancy within the major prcxucer group. Unlikê' other resource industries

where de novo entry has ben significat, the identity of the major prucr

group in the gas sector has rar.ain stale. Fifteen of the 20 laest pro-

docers in 1974, for example, v.re inclinej in the 1955 top 20 group. Y This

pattern reflects the maturity of the gas production sector, an industry which

has passed its pericx of greatest expasion. Another contributing elannt

is the recent stability of concentration levels. After a pericx of sharp

increases during the 1960 i s, concentration levels remine relatively ,

constat during the 1970-74 period (fig. II I - l) .

The abe factors comine to forge a close link between the prcxuction

and reserves concentration measures. Owing to their greater accessibility,

the remaining analysis in this chapter will be based primarily on production

and sales as measures of exploratoryevelopmnt capacity.

Y The top 20 prcxucer group in 1955 is tabulated in J. Mulholland and D.
W2bbink, Concentration Levels and Trends in the Energy Sector
Econan (Wash: U.S. Govemnent Printing Office, 1974), tale
Four of the five new entrants for 1974 v.re pipeline concerns
expaded their production over the 1954-74 period.

of the U.S.
C-8, p. 217.

that have greatly,
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Vertical Integration

The nature an extent of vertical links betwen the prodcticn an

dowtream stages of the gas sector differs betwn the interstate and

intrastate markets. Vertica integration is lowest in the interstate

market where the bulk of gas is sold to an inependent interstate pipe

line sector for resale. Integration appars to be sahat higher in the

intrastate market where the distace betwen production and consumtion

point is relatively S!ll an the imrtance of direct sales to industry
and por generation plants is high. ..-..

In 1975, production by interstate pipelines acconted for less than

6 percent of their total sales. Y Alterntively, few of the larg gas

prodcers maintain significant pipeline interests. (hly 5 of the 20 largest,

gas producers (El Paso, Tennco, Cities Service, Costal States, and

Panandle Eastern) ow subidiaries ranked amng the 20 largest interstate

pipeline ooies for 1972. y
The low degee of vertical integration in th interstate market is,

due to a numr of factors. Historicay, the early postwar grow of

the gas market allowd the pipeline cxanies to specialize in pipeline

sales as large scale entry into the wellhead market by non-integrated

prodcers toà place. Between 1947 and 1953, for examle, pipeline self-

sufficiency fell from 40 to 20 percent. Y Also, FP regulation of pipe-

line prodction thrcgha.t !lst of the pot war period has discoraged their

Y FP, The Ga Supplies of Interstate Pipeline Gopaies 1975 (Washingon:
u.S. Governnt Printing Office, 1977), p. lO.

y FP, Sales by Prucers of Natural Gas to Interstate Pipeline Gopaies
(Washington: u.S. Governnt Printing Office, 1972), table 5.

3/ Edard J. Neuner, 'le Natural Gas Industry (Normn: U. of Okla. Press,
i960), pp. 23-25.
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?rogram, dowstream comies have also finaced the exploration efforts of
.'",.-

participation in the gas supply market. Until 1969, pipeline ONed gas wa

regulated on a cost of service basis by the FFC. 'le result in Ilst caes was

that pipeline gas was priced l~r than the corresponding area rates all~d

irdependent producers. Y

The cJward trend in vertical integration has ben revers," in the past

few years as pipelines and gas consumrs have entered the gas production stage

in an attemt to secure gas supplies not available at FPC maated price

levels. 1/ In addition to the developnt of in-hose exploration-developnt

independent producers in return for options to purchase gas supplies found

'-ider these programs. 11 This backrd llnt into the gas prodctiOP sector

Xis not appar to be a longrun phenannon, howver, since it is largely

,timulated by the diseqìlibr~l! created by FFC pricing fXlicies. Pipeline

ind gas consumr entry into the gas production stage larely represents an

itt61pt to circumvent FP price regulation since their gas sUFPly nees are

iot fully satisfied at existing price ceilings. Retoration of supply-emd

-qality would appar to limit the incentives for further entry in the future.

Smller distances betwen field and consumtion points, along with the

reater importace of industrial sales, result in a higher freqncy of

~rtical links in the intrastate market. In addition to petroleum refiner

/ The FFC began to reverse its policy in 1969 as pipeline gas fran new
eases was placed under the area rate (Cpinion No. 568, 42 FFC 738 (l969)).
.e current FPC fXlicy is to place all pipeline production, irrespective of
~s vintage, under L~e applicable nationwide rate (Opinion 770-A).

See Oil and Gas Journal, "U.S. interstate lines pour cash into search for
'IS," lÈc. 27, 1976, pp. 73-77; FFC, Natural Gas Survey, vo1. 1 (Wahington:
.S. Governent Printing Office, 1975), pp. 68-72.

/ A major source of exploration financing was conducted by interstate pipelines
'nder the FP's "advance paymnts" program where piplines were all~d to place
Jvances to producers under their rate base. Initiated in 1970, this program
is terminated by the FPC at the end of 1975. See FFC, Cpinion 770-A,
)V. 5, 1976, p. 150.

-2't



purchasers, a numr of gas users wi thin the chemical an paper produc ts

industries maintain tranportation and/or gas production facilities. l! Owng

to the diffuse an unregulated nature of the intrastate !lrket, defini tive

informtion regarding the degree of vertical integration is not available.

It dos appar, hover, that direct links beb0en the production and trans-

portation stages for the largest gas producers is low. fur examle, a
tabulation based on long-term 1975 intrastate contracts indicates that 5.3

percent of G~e ~liîual vol~~ of n~' contract sales transacted by the 2û

larest intrastate sellers were accounted for by t~ansfers to their pipeline

or refinery-che~cal affiliates. li

Tb sumrize, vertical integration wi L~in the natural gas cyle is low;

L~is 1S especially the cae aing large producrs selling in the interstate ,

market. 'lere has ben a reænt trend towrd increased integration but this

ha generally taen the fonn of a backwad movemnt into production by gas

purchasers such as pipelines an industrial gas consumers. It is qustionale

whether this latter tendency is sustainale in a nonregulated envirorment

since ite; originl developnnt appears to have ben stimulated largely by pat

regulatory actions.

11 Amrican Gas Assoiation, The Intrastate Gas Markets in Texas, Loisian,
and Oklahom, (Aprill974); G. Ibnkin, "The Corrtitive Effects of
Interdependent Actions Amng Buyers an Sellers in the Natural Gas Prodcing
Industry," British Colwiia Energy Oonference, 1974.

li The 1975 intrastate sales data base is describe in a¡:ndix B. The
integration index may be understated sanwhat since it does not take into
accout direct sales to industrial custanrs where a producer's pipeline
acts as a camn carrier and thus does not obtain ti tle to the gas. The
frequency of such arrangements is unow al though the abve noted AGA report
stated that in may cases it is the industrial purchaser, not the producer,
that will supply the transportationr-in effect taking title to the gas at
the wellhead. (Amrica Gas Association, Intrastate Gas Markets.., Qe. cit.
p. 16).
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Y Mulhollan an Webbink, Concentration Levels. . . ., ~.
? 236. The five gas producers not classified as majors are:
?ennzoil, Coastal States, El Paso, and Panhandle Eastern.

cit., tale D-l,
Superior,

Horizontal Integration

In contrast to the relatively insignificat vertical contracts betwen

gas sellers an puchasers, horizontal integration betwen gas and oil opera-

tions is high. 'lis pattern is due to the technological and geological overlap

between oil an gas production activities. As a result, similar owership

pattern exist for the tw: fuels. The major gas producers, for examle, tend

to oold similar market positions in crue oil production. 'le chief exceptions

are producer-pipeline concerns such as Tenneco, Costal States, 1:1 Paso, an

Paandle Eastern that tend to concentrate their productifi. efforts in natural

gas. Reflectirq in part the output of such producer-purchasers, conæntration

levels are sanwhat lowr in gas than in oi1. At the 8-firm level, cocerr

tration in oil is 46.9 percent versus 42.6 percent in natural gas (tale III-5).

Overall, the major gas prucers tend to be highly integrated into all

staes of the crue oil cycle (refining, oil pipelins, and marketirq) . Fifteen

of the 20 largest gas producers, for example, were included in a list of inte-

grated petroleun "majors" identified in an earlier FT study. .y

2. Regional and Jurisdictional Aspects
of the Gas Supply Market

Reional and jurisdictional elernts interact to form a comlex net-

w:rk of subsdivisions wi thin the natural gas industry. On a regiona basis,

over 86 percent of gas supply is concentrated in four Southwestern States:

Texas, Louisiana, Cklahan, and New Mexico (tale III-6). There are three

geographically distinct gas-producing regions within this four-State area:

-3l-
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TAB III-5
Caarison of Oil and Gas

Production Rankings for the
20 Lariest Ga Producers: 1974

Producer

Exxon Corp.
Texaco, Inc.
Standard Oil Co. (Ind.)
Mobil Oil Corp.
Gulf oil Corp.
Shell Oil Ce.
Union Oil Co. of Calif.
Atlantic Richfield Ce.
Sun Oil Co.
Phillips Petroleum Ce.
Standard Oil Ce. of Caif.
Getty Oil Ce.
Cities Service Co.
Continental Oil Ce.
Tenneco, Inc.
Superior oil Co.
Pennzoil Co.
Coastal States Gas Cerp.
El Paso Natural Gas Ce.
Panhanle Eastern Pipeline Co.

Natural gas
production rank

Cru:e oil
prouction' rank 

1
2
3
4
5
6
7
8,
9

iO
11
12
13
14
15
16
17
18
19
20

..-.. .

1
2
3
8
5
4

13
_7
12

9
6

11
10
14
19
18
22
28
34
36

Concentration Levels:

4-firm

8-firm

20-firm

Sources:

(percent)

Natural Crud e
gas oil

28.6 28.8

42.6 46.9

64.9 73.3 : ~

Gas rank - See table III-2
Oil ran - See table A-l2

-~:j
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6.l

TAB III-6
Natural Gas Pruction

By State for 1975

State Market production
(miL. cu. ft.)

State production
as percent of

total

Texas 7,485,764

Louisian 7,090,645

Okahan 1,605,4l0

Ne I'xico l, 217,430

Kansas 843,625

California 318,308

Wying 3l6,123

Colorado l71,629

West Virginia 154,484

oter States 905,243

u.S. tota production 20, l08, 661

37.2

35.,l.

8.0

4.2

1.6

1.6

0.9

0.8

4.5

100.0*

*Dtail dos not add to total due to rouding.

Source: u.s. D=partint of the Interior, Bureau of Mines,
Mineral Industries Surveys: National Gas Production and Con-
sumtion 1975 (Washington: u.S. Goverment Printing Office,
1976), tale 2.
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Gulf Coast (ena:ssin: the cota portion of Texas an Louisiana), Huoto

Anadarko (Kanss, Oklahan, plus nortern portions of Teas), and the Perman

Basin (ooutheast New Mexico and northwest Texas). Toether, these three regions

accoted for appoximately 85 percent of new contract sales durin: 1972

(table 1II-7). 'le Gulf Coast segirnt is by far the most importat prodcing

area, reflect in: in large part the subtantial gas reserves found in the Gulf

of Mexico.

Owership patterns vary among the major gas-producin regions. 'le major

producrs tend to predcrinate in the Perman and G.uf areas while smller

imependent producers have traditionally accoted for a large part of Hugoton-

Andarko activity. Baed on responses to the FI's Natural Ga SUrvey, the

eight major gas producers' aggregate market share in the Hugoton-Anadarko region

wa slightly over half their share in the Perman Basin and Gulf Oost areas.

OIerall conæntration levels, hover, tend to be similar in all three regions

(table III-8). Y
At present, FP regulation plays a more important role than geography

in delineating relevant subsectors within the gas market. Since 1970, the

increasin: spreed be~en FFC mandated price ceilings and the higher market

levels prevailin: for unregulated transactions has dichotanized the gas sector

into jurisdictional (i.e., those wellhead transactions subject to FFC regula-

tion) an nonjursidictional segnts. Jurisdictional sales have beca

ii The concentration levels in table IIL-8 are useful chiefly as indicators
of variations in ownership patterns anòOng the producing regions. As concentra-
tion measures, they are biased uprd becaUSe the base used in calcuating
market share ratios inclu:e only producers canvassed by the FI, not all
producers in an area. (Regionwide production totals for all producers are
not available.) Since 24 percent of nationwide production for 1974 was accounted
for by prodcers not inclu:ed in the FT survey, the magnitu:e of this upwrd
bias is significat.
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Gulf Coas t 45.9 64.7 92.0 63.9

TAB III-7
O1ief Natural Ga Pruction Reions

New Contract Sales: 1972

Sales
Area (bil cu. ft. ) ~rcent of total

Gulf Cost 481. 8 55.7

~rmian Basin 179.6 20.8

Hugoton-Anadarko 66.3 7.7

Remainin: areas 137.7 15.9
,...

TOAL 865.4 100.0*

*Detail dos not add to total due to rounding.

Ibte: Sales are 1973 volums sold under contracts
initiated in 1972. Both interstate and intrastate
transactions are included.

Sources: Interstate - FPC =ntract data as caiiled

by Foster Assoiates.

Interstate - FPC interstate sales survey,
Docket R 389A. Volums coer
the periOd 9-l5-7l to 9-15-72.

TABLE III-8

Production Concentration
on a Regional Basis: 1974

Reg ion Concentration ratios
(percent)

4-firm 8-firm 20-firm 8-maiors

Hugoton-Anadrako 40.2 64.0 91. 5 38.4

~rmian Basin 43.0 67.0 95.5 65.2

Source: ResFOnses to F' Natural Gas Survey Questionnaire.
See appendix tables A-13, A-14, and A-15.
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increasingly limited to the Outer Continenta Shelf (oe) sector where all

_llhead sales can under FPC regulation. Onhore gas, on the other har,

has gravitated towrd intrastate transactions which are essentially

unregulated. Y Due to the neæssity of limitin transactions to intrastate

purchasers (so as to avoid FPC regulation) the relevant market for nonjuris-

dictional gas has shr to that of the individual prodcing States. As a

result, seller structure has becx nore concentrated since concentration

on a State level is significantly higher than corresfXnding regional corr

struts. For example, on a new contract sales basj. .the unighted average

8-firm concentration ratio for the 4 major producing States is approximtely

13 percent higher than the corresporoing index for the 4-State region considered

as a whole (tale 111-9).

The relevance of the abe region and jurisdiction factors for

structural anlysis depe on the tim perspctive and the regulatory environ-

!lnt considered appropriate. In a longru context where FP regulation is

assurd absent, regional eleints dimnish in imrtce and the relevant maket

for gas can be considered a nationa one. 'Iis is so because of the adaptive

capabilities of both sellers and purchasers to inter-regional price variations.

Of nost importance, the extensive pipeline netv,rk allows tran91ission canies

leverage in choosing among different areas for their gas supplies. This lever-

aging potential of pipelines is des=ibe ~LL by Phillips:

Y The nature of FPC regulatory authority is discussed in chapter II. 'le buk
of gas produced and consi. within a State's boundary is outside the SCOp2 of
FPC pricing regulation. (The relatively minor exceptions are discussed. in
J. Tiano, "Federal Jurisdiction over Producer Sales. in the State of Pruction,"
National Resources Journal, vol. l7, January 1977, pp. 97-111.) Through 1976,
such intrastate gas was unregulated since no State pricing authority existed.
However, the rising price of intrastate gas has recently stimulated attemts
to initiate price regulation in a numr of producing States.
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TABE 1II-9

Intrastate Concentration Levels
Based on New Contract Filings During 1968-70 Periçd

(percent)

State Concentration level
4-Firm 8-Firm 2D-Firm

70.9 92.l 99.8

57.7 82.0 96.7

54.6 86.1 100.0

95.5 100.0
.....- . 100.0

IDisiana

Texas

Okahoma

Ne i-xico

Unighted average for
the fa sttes 69.7 90.1 99.1

Aggrgate for the
four states 55.7 79.7 96.1

SOCE: FT taation baed on FP Intratate Sales Sury,
Ibdlet 389A.
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The various gas-procing field ar
in =itition for markets. Natural gas
pipelines onæ laid da cannot be easily
moved, but extensions and branches ca be
built to other fields and to other pipelines

(interconnections) if a supplier or group
of suppliers attEmts to control the supply
in any field. Conseqently, the conæntra-
tion ratio for a gas-producing field dos
not indicate a corresponding degree of
control over supply. y

:;:~

Reional mobility tN sellers is also important since they can shift their
capital resources to whatever area promises the greatest financial return.

As a result, locaized monoplies in the gas supply.~arket are improbale and,

where they exist, short-lived. ~

Reion suectrs have their greatest inluence under a continuation
of the rurrnt regulatory schem whereby FF price levels remain belo¡ market

clearing levels in the noegulated sector. Even in a longrun cotext, where

sellers shift to areas with the highest expcted return, some regional effect

will be present because of the restricted mobility of purmasers in searching

for the lo¡est price. Viewed fran this perspective, a:centration levels

calcuated on a statewide bais becn a relevant elemnt of market structur

for gas supply in the nonregulated interstate market.

Since the principal aim of this report is to evaluate the a:titive

viability of the gas sector in an unregulate environmnt, th most importt

anytical dichotæi is betwen offshore and onhore gas. W1ile crshore an

offshore sectors are not valid econoic subrkets, they do display significat

differences in important structural characteristics such as concentration levels,

~:'~~~,'-:

1/ Charles Phillips, 'le Econanics of Reulation, (Hanwo: Richard D.
1969), pp. 6l8, 6l9.

2/ For further anlysis am references to the relevant literature see:
Mulholland and Wèbbink, Concentration Levels. . ., op. cit., pp. 57, 58,
163- 169. ,,"'j'.

.rl,;::
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'I tion of entry, and joint venture activity. An assesSlnt of the differenæs

:xs important in light of the onoing shift in gas supply to the offshore

ænt. To this end, the major features of the offshore an onshore sectrs

:ictively ar cutline in the following tw sections.

3. Offshore

The offshore sector is increasingly becang the clnant soræ of ne

supply. By 1980, offshore's share of new reserve additions is expcted

,ccumt for over 40 perænt of the u.s. tota1. Y The bulk.uE'offshore

luction is cu=ently æntered in the Gulf Cost area (ÙJisian and Texa)

:: acoonted for ovr 97 perænt of total offshore aitp.t in 1975 (tale

-10). /ost of the Gulf Cot fields, hO\ver, have alrea ben developd.

1 result, future offshore supply will in large part a: fran virgin prvinæs

as the Atlantic Coast and Alasa Gulf where initial exploration activity

i:æntly taen plaæ.

Within the offshore sector, Feeral acti'iity is dcnant, acating for

80 perænt of total gas prouction in 1975 (tale III-IO). As developTnt

vity proc farter offshore, the Federal segnt (terid the Outer

mental Shelf or OCS) will continue to increase in significaæ sinæ the

of gas-bearing State lands have already ben leased. DJe to its relative

tace and the greater data acæssibility, the OC sector will be the

point of anlysis in this section.

'deral Energ Adnistration, Project Independence Blueprint, Final Task
Report, Natural Gas, (Washington: u.s. Governnt Printing Office, 1974)
III-l2, p. iiI-18.



TAB III-10

Distribution of Offshore Ga Pruction: 1975

Offshore gas prouction (mi1. cu. ft.)

State State Fedral

IDuisiana 489,577 3,332,169

Teas 210,289 122,573

Alaska 75,581 0

Caifornia 23,320 3,952

Tota 798,767 3,458,694

Total
offshore

3,821,746

332,86'2

75,581

27,272

4,257,46l

Offshore prodction
as percent of tota
offshore prodction

for U.S.

89.8

7.8

1.8

0.6

100.0

SOURE: U.S. Gelogical Survey, OC Statistics, 1975 (Wah: U.s.
Q:vemint Printing Office, 1976), p. 90.
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nt Seller Structure

lhe chief distinguishing characteristic of the offshore sector vis-a-vis

Jf the national market outline in section 1 is that its size distribution'

rI is skwe lIre toward the largest producers. 'lere are fewer than

rcoducers participating in the CXS sector capared to over 5,000 nation-

lI Also, concentration ratios rane fræi l6 to 43 percent higher offshore

2 III-ll).

In addition, joint venture (JV) activity among the maJor p'çpàucers appars

more predæiinant offshore. Duing the 1971-74 period, joint bids accounted

ier 80 percent of total CXS tract ao:uisitions.!:f In contrast, a major

Jf o~hore joint activity revolves around "fam out" agreaænts ..ere a

prodcer provides land and a smller independent proder suppl ies

3.tion effort. 3/

1e relatively high concentration and joint venture activity offshore are

iced in part by the substatial capital costs an risk assoiated with

'e activity. i/ Typically, high initial capital investments are reqired

..ile before production revenues are received. In addition to sub

1 bonus paymnts (the auction paymnt to the Governnt for the lease),

~ion and developent expenài tures for an offshore tract can be extremely

cepartent of Carce, Bureau of the Census, Census of Mineral
es, 1972. Industry Series: oil and Gas Field Opration (Washington:
~rrnt Printing Office, 1975), tables 1 and 2A.

cabluations based on U. S. cepartment of the Interior files.

oelo,, p. 53.

( detailed analysis of the oprating environmnt in the offshore sector,
~. Kash et a1., Energy Under the Ocean (N:tmn: U. of Oklahan Press,
d Federal Trade Camission, Federal Energ Land Policy: Efficiency,
3. Comtition (Washington: u.S. Governmnt Printing Office, 1975),
jO.

,.
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TABE III-ll

Comarison of Onhore and Offshore
Concentration Levels: 1974

Concentration level
Area (percent)

4-Firm 8-Firm 20-Firm n

Offshore (CXS) 29.7 51.3 85.3

Onshore 28.8 42.3 61. 3

.'-"National 28.6 42.6 64.9

Sources:
Offshore - u.s. LePt. of the Interior; see a~ndix

tale 0-6

Onshore - FTC Natural Gas SUrvey Questionnaire; see

appendix tale A-ll.

Nationa - FT Natural Gas Survey Questionnaire; see
tale III-2.

,,
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:1Ígh. Firm also must be prepared to bear the significant risk that a lease,

:mce purchased, will prove unproductive. Y Apparently as a consnce of

chese factors, OCS producers have increasing ly tured to JV's in an attart

cO spreir the cots an risks of OCS activity. ¡.ile JV's have serVed to

'acilitate entry by smller producers (see below), there are still may

Jroducers who find the costs and risks prohibitive. Y 'lis capital reqire-

€nts entry barrier in tur places upwad pressure on offshore concentration

evels.
.'"-

Barriers to entry are not the sole, or possibly even the maJor, cause

f relatively high concentration levels offshore, however. A prfile of the

argest OCS gas prodocers in table III-l2 show, in a numr of instaces,

lbstantial divergence betwen firm size (measured in term of either nationide

coduction or asset value) and OCS production. For example, the 2 largest

;tionwide proucers, Exxon and Texaco, are raned below the top 4 in OC

coduction. Phillips, the ioth largest nationa producer; rans ony l8th

1 OC prouction. Overall the 8 largest nationl prducrs account for

Through 1974, 55 percent of all tracts five years of age or older had
en relinquished to the Goernmnt with no recorded production. Fbssibly the
st notable case of unproductive leases is the east Guf of M2xico offshore
acts leased in 1973 at a total bonus value of $1.4 billion. None of these
acts has so far proved productive with the prognosis in the cestine D:
ea being particularly pessimstic. "Oil Drilling in E. .Gulf Fails," Washington
st, June 24, 1975, p. A-l.

'le recent Interior cepartment experiment with royalty bidding (where finn
~te for tracts on the basis of royalty paymnts rather than bonus bidS)
Jvides soe evidence on the capital barrier posed by high bonus paymnts.
, eight tracts leased via royalty bidding attracted relatively more bids,
d new canpanies, than -.re observed on tracts issued via bonus bids.
terior's staff cautioned, however, that the increased comany participation
eated by roylty bidding may be achieved at the cost of lowr petrolein
:xvery. This is so since the winning royalty rates, which represent an
'ratinj cost to producers, can be so high as to induce prEmature abanorment
lease. (Interior m61 fran Asst. Sec. for Program cevelopTnt and Budget
the Secretary, January 28, 1975.)
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44 percent of OCS production, a figure significantly belo, the OCS 8-fÜm =ncen-

tration level of 51 percent.

This under-representation of the majors may be explained in part by the

emergence of a nur of snler nationwide producers who have chosen to con-

centrate their efforts on the offshore sectr. Forenost among these is Tenneco,

the larest OCS producer in contrast to its 15th place raning in national

production. Vhile Tenneco does exhibit a significant asset base, the top 20

offshore producer grout' ir. the OCS also contains a m.,rnr of relatively 9Ill

producers such as Forest Oil and Hunt Oil. . ~..

The abve factors suggest that the relatively high OCS concentration levels

caot be explained exclusively by cot and risk obtacles to sml firm entry.

Another importat elennt is that, by framing the caparison in term of off--

shore versus onshore, relative concentration in the offshore segnt is somat

exaggerated due to the fonner's smler size. Irrespective of the magnitude

of entr baiers created by caital reqiraænts an ris, the smler size

of the OCS sectr, in tenns of both area extent an volum of production.

leads to higher concentration due to the greater effect of scale econaies

in exploration an developnt: The smller the volum of activity in a region,

the greater the relative impcrtace of fixed capital outlays entailed in

exploration-developmnt operation and thus the more imrtant are scale related

efficiencies.

Concentration Trends

Concentration in production, espcially at the 4- an B-finn level, has

ben declining steadily since 1960. The market share held by the B major

producers group has exhibited a similar doward movenent (tale III-B). This

trend reflects a gradual widening of the OCS ownership base as reflected in

-46-
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TAB III-13 ,

li~

Gas Pruction Ooncentration Levels
in the OCS Sector: 1960-74

(percent)

Year

Concentration Levels
Eight Major Gas

4-Fi i: 8-Firm 20-Firm Producrs

90.7 99.8 100.0 78.8

58.8 80.6 99.6 73.8
. ~~ .

47.4 70.1 95.2 56.2

29.7 51.3 85.3 43.6

I

1960

1965

1970

1974

SOUCE: PI tablation based on U.S. æpt. of the Interior
files. Se appendix tables D-3 through D-6.

,I
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the conæntration patterns for OC lease sales. The 8-firm leae ao:uisition

l.
,J
-~'!f

.\
coæntration level, for example, has show a CÌward trend over the 1954-74

period. 'le percentage of leases ao:ired by the B-firm major group also ,::~:

exhibits a CÌward, alit erratic, ffVß1nt (tale III-14). Neentrants

into the OC sector have increaed significatly, especialy since 1970. D.in

the 1971-74 period, there were 53 new caies participating in OC leae sales.

Of these, 29 ao:ired tracts during the period (see tale III-16, below).

'le CÌward treoo in concentration reflects in large part three devel-

opnts: (1) the rise in the niiær of tracts leased' by Interior, (2) the
increasin utiliztion of joint ventures, an (3) puchaser adaptation to

th natural gas shoage.

(1) The rising cumulative total of tracts leased by Interior aver t:I -

presents an obvious opportunity for more participats in the oc. Scale econces

(in bo exploration an pruction) for the original set of prucrs beeal
exausted, alloong ne caes to ente an cate. Of paicuar

ii'IjLLace, the increasing level of OCS activity encourages the eirgenoe of

specialized agents (e.g., those that conduct "grop shots" for geoysica

exploration) which reduce the initial capital expnditures reuired of new

entrants an decrease the scqx of scale econces in pre-sale exploratory

research for individual firm. Likewise, the tendency towd issuance of

more tract on a per sale bais tens to encorage diversity among winnin

bidders. Y

~'

Y 'lis is true in a probabilistic sense, abstracting fran entry considerations
or scale econanes. Assiiing that each firm has an eqal chance of winning
every tract, an increase in the numr of tracts issued will reduce the varianæ
of its success ratio and hence, in the aggregate, more evenly distribute tracts
among all ,cating finn.
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TAB III-14 i

i

,I

f:! I
Lease Acqisition Ooncentration Leels
For CXS Lease Sales: Selected Years,

1954-74 ,I

;1

8-Firm concentration ratio: percent of
total bous paymnt accounted for by:

....1 i

. '
'j
"

I"
:!: III

If I'

,:1 ,i

, I:
!,

i

,i'
i'i
~ i
;1
"
I'

!

Eight largest Eight largest
Year bidders per gas producers

year nåß6iwide*

1954 79.9 52.5
1955 68.8 32.2
1959 97.5 73.3
1960 65.5 48.8
1962 74.9 65.2
1963 lOO.O 95.0
1964 89.7 51,7
1966 78.9 50.8
1967 65.5 44.7
1968 77.8 74.4
1969 94.1 52.5
1970 61.5 l8.4
1971 95.9 46.9
1972 42.4 34.9
1973 58.1 40.0
1974 57.8 56.1

Ii

*Exxon Corp., Texaco Inc., /obil Oil Corp., Gulf Oil Co.,
Stanard Oil Co. (Ind.), Shell Oil Co., Atlantic Richfield Co.,
and Union Oil Co. Raing baed on 1974 national pruction.

SOURCE: FT tabation based on u.S. i:pt. of the
Interior files.

I:

'i"
! i,

I
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~

(2) There has been signif icat rise in joint venture freqency in the CC

sector. JV's rose from 9 percent of the value of all winning bids during 1954-58

to over 80 percent by 1971-74 (table 111-15). JV's increase the diversity of

the OCS ownrship bae by facilitating entry arng producers whose g¡ll size

andlor lack of exploration capacity maes solo bidding unprofitable. 'le

irrtance of JV's in this regard appars significant. Duing the 1960-74 period,

49 of the 57 new producers that acquire OCS leases (86 percent) did so via

JV bid (table III-16).

(3) Pressures of the natural gas shortage, especially since 1970, have
..-¡;

stimulate gas purchasers to strive for greater supply security by entering

into gas production. Freqntly, this baclrd integration has ben accx

plished throuh JV agreents wi th estalished prodcers. Y Also, gas

purchasers have finaced exploration efforts of prucers in exchange for

a CCtte: suply portion of those gas reserves to be foun. Such expl=a-

bon finacirx agreents have increased the viability of the snller

producers' exploration efforts in both onshore and offshore sectors. Y

In reard to future trends, the current evidence points to a continue

deline in concentration, albeit at a slower rate than in the past. The

concentration levels for 1971-74 CXS leases, for instance, are slightly

iI Offshore acquisition by pipelines reached a peak in the Deceber 19, 1972,
IDuisiana CXS sale. Se "Stame for Gulf Blocks Sishes all Bonus Records"
(Oil and Gas Journal, Decer 25, 1972, pp. 27-41). Pipeline purchases at
this sale reduced to 21. 3 percent the share of leases purchased by the eight
major gas producers. Subseqent activities by pipelines have subsided due to
the FPC's limtation on their ability to place lease acqisition costs into
the rate bae. See FT, Federal Energ Land Policy, ~. cit., pp. 37l-2.

.,,:

Y The nature and extent of exploration financing agreeents are discussedin chapter I i.
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~riod

Value of
total bonus

paymnt on all tracts
(dollars)

Value of bonus pay-
ments on JV tracts

(dollars)

JV bonus value
as percent
of total

bonus paymnt

TABE III-15

OCS Joint Venture Inices
for Selected ~riod: 1954-74

1954-58 248,264,227 23,061,686 9.3

338,929,879 .... . 39.3

135,6ll,953 45.7

1,507,996,800 51.8

8,414,065,490 80.5

1959-62 861,869,86l

1963-66 296,692,805

1967-70 2,912,576,339

1971-74 10,452,970,782

Source-: Pr ta.atioi1 based on U. S. I£partment of the Interior files.
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TAB III-16

New Entrants in Gulf Oost
Lease Sales: 1960-74

Numr of Bidders

Year New bidders
Successful
ne bidders

Successf ul ne
bidders tht

participated in
joint ventures

1960
1962
1964
1966
1967
196B
1969
1970
1971
1972
1973
1974

4

II
2
9
4

14
1
7
o

16
12
25

3

9
o
o
2

II
o
3
o

11
8

iO

. ~.

3

7
o
o
o

11
o
1
o

11
7
9

Total 105 57 49

Note: A new bidder in a year is defin as a capay that had
no record of participation in CXS lease sales prior to that tim.
Successful bidders are those that ao:uire at least one lease.

SOCE: FT tabulations based on u.s. IÆpt. of the Interior
files.
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4. Onshore

lCMr than current production concentration levels (tale III-17). 11

Over a longer tim fram, a key factor will be the nature and scope of the

Interior Departent's leasing agenda.

As noted abe, seller structure is significantly more diffused onshore

than in the offshore area. In addition to the larier area, measured either

by areal extent or volume of output, the larger number of onshore producers

reflects a favora!:le operating envirornnt for the gnl. producer. The

ini tial capita investment necessary for onshore activity tends to be sub

statially gnler than that reired offshore. Lease bous paymnts tend to

be l~r, and there are numeros finacing arrangments that reduce the ini tial

investmnt required by smler producers. Also, fai:t agreents are

santims initiated by major prucers who provide lan to the snll proucer

in exchare for infoma tion generated by the latter's wildcat explora tion

efforts. Y

Onshore concentration levels have exhibited a numr of varying maB1nts

during the 1955-74 period. Based on annual production, concentration levels

remined constant betwen 1955 and 1960 then roe significatly during the

1960' s. There has ben a relatively small increase in concentration during

the 1970's (table III-18).

ii Leases sold during this period had little or no production in 1974, the
latest date for which concentration levels are calculated. Hence, they
represent a new element in the gas supply picture, one that is not
reflected in 1974 production data.

21 J. McKie, "Market Structure and Uncertainty in Oil and Gas Exploration,"
Quarterly Journal of Economics (February 1962), pp. 98-l2l; Federal Power
Comission, Natural Gas Survey, vol. 1 (Washington: u.s. Governnt Printing
Office, 1975) p. 60.
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TABE III-l7

'.
~~i'

,:~t;i

Ooncentration Levels
on 1971-74 OCS Lease

(percent)

Baed
Sales

Ooncentration Levels

(baed on w:rking interest
share of total bonus paymnts)

4-firm 30.l

8-firm 49.6
. ~.ò20-firm 79.9

Source: Fl talulation based on u.s. !:pt. of the
Interior files. Se appndix tale D-7.

TAB III-18

Ooncentration Levels for the Onhore Sector:
Selected Years, 1955-74

(percent)

Concentration Levels

4-f irii 8-firm 20-firm

18.6 30.4 48.1

18.8 29.6 48.2

21. 7 33.7 53.9

27.5 41.4 60.5

28.8 42.3 61. 3

Year

1955

1960

1965

1970

1974

Sources: Ooncentration levels for 1955 derived fran J. Mulholland
and D. webbink, Concentration Levels and Trends on the Energ Sector of
the U.S. Econai (Washington: u.s. Govt. Printing Office, 1974), table
C-8, p. 217. Concentration levels for remining years tabulated fran
Fl's Natural Gas Survey Questionnaire (see appendix tables A-8 throuh
A-ll) .
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The conæntration increase during the 1960' s was influence party by the

FFC i s price regulation policies which tended to discourage prodction by snller

producers. 'lis effect was rrst praninent during the 1960's when FFC price

ceilings, set below market eqilibrium levels, shifted supply effòrts toward

the rrre intensive developlnt of existing (known) gas fields at the expe

of new field developnt. Y This policy had a disproprtionately harmul

effect on snller producers who traditionally operated smller tracts and

'pursue riskier, wildcat exploration (often with financial assistance fran the

major petroleun producers). Y

'le neative effect of FF policies aFfars to have ben morated so

what in the 1970's as gas supply shifted to intrastate makets in respoe

to higher selling prices in those areas. As a result, the exping market

for new gas supply in the chief producing States tended to reduce seller.

cocetration levels. For example, the market share of intrastate new

contract sales for the major prodocr grup delin approximtely 20 perænt

between 1970 an 1975 (see aFfndíx tables &-5 an B-6).

ii E. Erickson and R. Spann ("Supply ResFOnse in a Regulated Industry, The
Case of Natural Gas," Bell Journal, V, Spring 1971) docUlnt the effect of
FFC regulation on exploration and developnt strategy.

21 The adverse effect of price controls was acknowledged by both the FFC
an the corts during the 1960' s. The hearing exaniner's decision in the
original Pennian rate case recanded the exenption of !'all producers fran
the propoed price ceilings. The Goission agreed that unique charac-
teristics of the snIl producers rendered then vunerable to price regulation
but concluded, neverteless, that outright exemtion would not be in the best
interests of the consuner (34 FFC 159, Opinion No. 468, Permian). Supreme
Court decisions concured with the FFC's reasoning here, although there wa
a minority FOsition (esFOused principally by Justices IXuglas and Clark) which

posited that area rate regulation arunted to confiscation of 91ll prucers'
property an, hence, was unconstitutionaL.

i

I

I
i

i
. i

Ii
I
.,
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Under rrst possible scenarios, onshore =ncntration levels can be

expcted to continue their decline. A cotinuation of the present regulatory

situation shod stimulate further expsion of onshore prodction in the

nonjurisdictional market. lEregulation v,uld tend to expd the dE!nd for

onshore gas even further, especially in those onshore areas (such as nortern

Loisiana) where the predominance of interstate pipelines has restricted the

market for nonregulated gas. Y Under either situation, the expcted

higher gas prices will encourage the search for gas in high cost areas
. ~.ò

such as Hugoton-Anadarko that have traditionally been the preserve of the

independent producer. On the other had, expansion of FPC jurisdiction

to inclooe the intrastate markt may lea to a repeat of the 1960's

exprience of rising =ncentration levels if price ceilings are again set

below market clearin: levels.

5. Conclusions

In a longru context, where FPC regulation is assun abent, the

relevant market for natural gas supply is nationa in scop. Y The flexi-

bility of the pipeline syst~ and the mobility of. sellers discourage the

emergence of a sustained regiona monopoly. Seller concentration levels

(based on prouction) in this national market are moerate to low depending

on the fram of reference.

Y American Gas Association, The Interstate Gas Markets in Texas, Laisiana,
and Oklahoma (Washington: 1974), p. 21.

2/ Subrkets wi thin the gas sector beco relevant chiefly when the current
regulatory situation is considered. DJe to the segntation of areas
created by FPC price regulation policies, relevant submarkets in the non-
jurisdictional sector are drawn along State lines. In this situation the
extensive gas pipeline system is of limited usefulness in offsetting

potential rrnopolistic pricing efforts by dominat prucers in an area
since purchasers cant cross State lines to secure their supplies. Based
on new contract sales, concentration levels on a statewide basis do appear
to be significantly higher.

,,)
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A canrison of natural gas concentration to correspn:Hng levels in

ii!

Ii

,i iii.

the maufacturing an mineral sector is presented in tale III-19. The i

8-firn gas production concentration ratio of 42.6, is similar to the weighted

average conctration for all maufacturing of 39.0. Y Ga concentration

levels are typically lowr than those in rrst extractive irrustries. 'le

average 8-firm concentration level for a sample of non-nerg extractive

irrustries, for example, is 60.5. Concentration levels in the other energ ,I

!

I'
I:resource industries are alsc typicaly higher th the in natural gas.

The one exception is col, but this sector contains sa'reg'ion markets

that exhibit significatly higher contration levels th the a:gregate

Natural gas concentration levels are alsc belOo the theshld levels

nationa figure.

hypthesized by industrial organization ecoomsts and legislators as

signifying the ont on irnqlistic pricin beavior. On a 4-finn bais,

such pivotal inices rane from 40 to 50, as caaredwith the gas prucon

level Of 28.6. Y The 8-firn concentratiCI ratio of 42.6 in gas prodction

1/ A rrre representative 'concentration index for manufacturing may be
significatly higher, howver. Shepherd, for example, calculated an average
4-firm CR of 60.3 after adjusting the Census irrustries by taking into
account regiona ascts and correcting for Census misclassifications.
(William Shepherd, Market POoer and Econaic Welfare (New York: Rarran
House, 1970), pp. 105-108.

Y Both Scherer an Shepherd posit a 4-firm concentration level of 40 as a
minimum oligopoly index. (Shepherd, ibid., p. l05; Frederic Scerer,
Industrial Structure arr Market Perfãrce (Chicago: Ra McNally, 1970),
p. 60. Concentration levels suggested in propoed industrial deconcentra-
tion schens are higher. The Neal Report define an oligqxlistic irrustry
as one where the 4-firm concentration level excees 70 percent. The
Industrial Reorganization Act (the Hart Bill) proposes breakup of the leading
firm in inustries lIere the 4-firm concentration ratio exceeds 50 percent.
Texts of these prqxsals, are reprinted in H. Goldschmid et al., Industrial
Concentration: The New Learning (Boston: Little, Brown an Coany 1974),
pp. 445-451.
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TAB III-19

Coarison of Industry and Sector
Concentration Levels: Selecte Years

(percent)

Industry or Sector Concentration Ratios

1. Natural gas 4-fimi B-fimi 2o-finn

1974 production 28.6 42.6 64.9

2. Maufacturing sector - weighted average
,.'¡¡

Concentration level baed
an 1966 value of shi¡:nts N.A. 39.0 N.A.

3. Extractive sector - non-nergy

Unwe ightff avera:e based
on 1963 vaue of shi¡:nts 50.4 60.5 N.A.

4. En sector - 1974 pruction

Crude oil
Col
Uraniun

28.8
25.0
61.3

49.6
34.8
86.1

73.3
48.2

100.0

N.A. - Not available

Source:
National gas - See Table 111-2, abe
Manufacturing - Census 4-firm concentration ratio for 1966 as cited in F .M.

Scherer, Industrial Market Structure and Market Performce
(Chica:o: Rand McNally, 1970), p. 63

Extractive Industries - Census concentration ratios comiled by D. Klyce
an Sullentrop, u.s. Lept. of Carce Imact of
Corprate Diversification in the Mineral Industry,
Bureau of Mines, opn file report.

Crude Oil - Se tale A - 1

Coal an Uranium - F'K tabulation based on surveys of uranilJ and coal pro-
ducers.
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interdependence by the leading firm is extrEmly high") of 50. y

is also belo. Kaysen and Tuner's oligcply level (where "the reconition of

'le near future (up to 5 years) should show no significant chane in

concentration levels. In particular, shar upwd movemnts appear unlikely
I

1due to the increased exploration activity of middle-sized and small prodcers

level will not be very large since there exist at least this numr of

')1

li
II
!¡

jl
i

I

í

I

:1
:i

'i

I"

i!
, ,
, ,

stimulated by higher petroleum prices. CNer a longer period, san uplord

pressure on concentration may take place due to the shift in gas suply

to the more highly concentrated offshore sector. The Gulf Cost exprience

indicates, hover, that the effect on concentration up t~' the 20-firm

firms capale of efficient offshore opration.

The most importat structural effect of the shift to offshore will be

Y C. Kaysen an D. Turner, Antitrust Policy (Cabridge:
Press, 1959), p. 27.

Harvard University

I'i,

~ii

to increase the already heavy dependency place on joint venturs by the
,

petroleum industry. This organizational form represents an aspect of the

cartitive equation not directly tan into account by conventional concen-

tration measures. Chapter IV analyzes the capetitive impact of joint ventures

by assessing their influence on seller structure in the offshore sector.
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CHER IV

Joint Ventures

Joint oprations between iooepeooent capaies are found in all phases

of the petroleum pruction process, fran initial exploratory efforts to the

fina extraction of cre oil an natural gas. Nationwide, appoximately

60 percent of all oil and gas wells are jointly owed. Y Joint operations

are especially praninent in the Federal offshore sector v.ere joint bids
.

accounted for 80 percent of total bonus paymnts recorded in CXS sales during

the 1971-74 period. Y
. ~'. ,

'le pervasive nature of joint oprations in the gas production sector

calicates evaluation of its seller structur since joint ventures (JV's)

ca encapass both pr a.-xl anti-c:titive e1annts. 'le chief cxpetitive
attribte of JV's is their tendncy to foster a IIre diversified owrship

ba. As noted in chapter III, the rise in JV activity infuence the do

wad trend in cxS bid an prucion concentration ratios by allowing paci-

pation of a grater nunr of finns than possible throh solo bid. In the

onsore sector, joint exploratory projects betwen majors and iooepeooents

have prOlided significant finacial assistace to smller fiIJ with limited

capital funds. 11

en the other hand, the high incidence of JV's in the petroleum sector

ca also generate anti-cantitive effects. .'lere are, in particular, ti.

II The Structure of the u.s. Petroleum Industry, U.S. Senate, Canttee on
Interior and Insular Affairs (WaShington, 1976), pp. 4l-45. The study W3S
base on a surey of 12 major and 25 nOrlajor producers. On sa producer
return, wells on utilized leases were incorrectly classified as "jointly
owed". Thus the degree of joint ownership is biased upward by sa unde-
termined arunt.

Y See table III-l5.

11 J. McKie, "Market Structure and Uncertainty in Oil and Gas Exploration,"
Quarterly Journal of EconaTics (February 1962), pp. 98-121.
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. J

circumtaces in Which JV's significantly increase th molistic potential
~ i i

"!;',;

of the gas secor beyond that inicated by conventionaly defined CR levels: ,I

(a) JV's can'raise the effective seller concntration level thouh de

facto =lidations at either the firm or tract leve1. 'lese cosolidations

.:11

;'1

11

.11!, 'l

ii'
i ~
i ,~

ì

are ignore in coentiona concentration measures which presun each JV

partner can, an does, operate his share of the tract in an autoncmus

maer.

. ~.

II:
I

:1
, I

II
.;

¡.!tit

(b) JV's may create a "caunity of interests" among major proders that

results in an interdependent seller structure characteristic of industries

with substatially higher concentration levels.
.i :

'lese two factor, it has ben arue, lead to a highly oligopolistic

seller structure sufficient to render the petroleum sector incapale of

performng in a workaly comtitive maer. The validity of this position
i j
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as it relates to the natural gas sector is evaluated in the followng see

tions.

Analysis of the alle:ed m:noilistic nature of JV's will utilize tw

approches. First, the relationship bet~n firm size and JV activity will

be analyzed in an effort to discern anti-competitive effects throuh m:nop

listic intent (section l). Since the usual nonmnopoly explanation of JV's

emphasizes the desire by producers to exploit scale econaies related to

exploration cots an risk, a non-ne:ative relationship bet~n firm size

and JV intensity (i.e., one in which JV intensity does not decrease with

increases in firm size) may indjcate atteits by the larger producers to

capture monoily returns alle:ed to accrue from JV activi ty.

'le second approach will entail direct analysis of the purrted

monoplistic effects of JV's regardless of the m:tivation which originally

brou:ht them into being. Section 2 estimtes concentration levels based



on formulas that explicitly take into acaxt potential cosolidation

effects created by JV's. Section 3 analyzes the degree to which JV's ca

increase interdependent beavior in the gas sector.

Bidding and prouction activity in the OCS sector for the 1954-74

pericx will fom the principal data bae for analysis. 'le OCS was chosen

because of the accessibility of its data and its high frequency of JV's.

It should be noted, hover, that the CXS sector does not represent a

valid longrun econanic market; it is, rather, a rapidly growing part of a

larger v.ole, the national gas market.
..-¡;

1. Joint Venture Motivation: Thery
and Statistical Evidence

Theories of Joint Venture Motivation

'le normonorly explanation of CXS JV's centers on their cost saving

attributes. By allowing producers to spread their funs over a greater num

ber of tracts, JV's create the potential for tw classes of scale related

cost savings: (l) savings on exploration expnditures, an (2) risk redoction.

In regard to scale e=nanies, JV's allON producers to exploit size re-

lated efficiencies net available to them if they acted individually.

The nature and manitude of these exploration =st savings depends on the

extent of cooperation bet\oen partners in the JV. If the partners decide

to coordinate their exploration activities fran the outset, they can share

the total costs necessary in such proram. Or, firm may initiate separate

exploration programs but, prior to an CXS sale, discover that the inform-

tion each has accumulated proves canplemntary and thus can be usefully
, J

canined. Y

ii The pre-sale Iorkings of joint venture organizations are described in
Charles Gremillion, "Offshore Leases in the Gulf of Mexico - JV Agreemnts
and Related Matters," 25 The Oil and Gas Institute (Matthew Bender, 1974).
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JV's reduce the riskiness of OCS operations by allowng proders to

liversify a fixed investmnt budget over a larger nunr of tracts, thus

creatin: the potential for reduced variation in inca flow. 'lis attribute

:if JV's is of greatest imrtance to firm whose asset position is snl relative

~o the considerable capital investment reqired for OCS activity. Solo bidding

': such firm may be infeasible in that failure of a tract can lead to signifi-

cant disruptions wi thin the capay (an, at the extrane, banuptcy). By

,preading their investmnt over a greater numr of tracts, snl prucers reduc

:heir finacial caiimi tment per tract and thus lO\r the prb1Jiiílity of drastic

inca shortfalls. As a result, their prospects for funing in the capital

uarkt increase. On a more general level, the ability to spead invèstent funds

The cots of JV's in a nornonoply context stan chiefly frai potential

:wer a larger numr of tracts throlXh JV's can serve to stalize a cainy's

:irations by reducing the variance of its share of tracts purchased an petro

leum discovered. 'lrough this effect t.'1c uri.certinty suruning a prucer's

planing decisions involving exploration and developmnt expenditures can be

reduced .

clecisiornaking conflicts among partners. Participation in cxS lease production

represents a sequential decision process encomassing the ,choice of bid price,

the timin: and manitude of exploration an developmnt programs and, finally,

marketing arrangemnts for the natural gas output. By joining in a JV, a producer

significantly reduces his flexibility in dealing with these issues since he must

i

:11

!I!
~ ' ; '! i
1 iii

i ; ~I

I';¡ i,
, i"

i¡iii:i.,,1 i-I

engage in joint decisiornaking wi th partners. Disagreaents over policy can thus

be more costly to resolve than if the producer had sole control over a lease
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and coud reoolve intern disa:rents by fiat. Y Perhaps the rrst significant

potential source of =stly disagreeints =ncern the extent an timng of devel-
o¡:ent efforts. 'le usual nonconsent clause in a JV contract assesses significant

penalities to a prucr unwilling to procee with developænt as quickly or

on as large a scale as his partrs. Y A canpany may also be limited with

regard to participation in leasing activity made outside of the JV cabine.

Tyically, a JV agreeint specifies a georaphical area within which a partner

canot bid independently unless he allow the canin i s renaining irrs the

option to purchase shares in any tract subequently''purchased. Y

It is difficult to estimate a priori the importace of these JV costs

and the natur of their posible assoiation with firm size. '. the extent

that the decisiorraking process bes :Tre awkwrd as the numr of partners

in a JV incrases, g¡ler firm may be more affected in that they tend to

associate wi th rrre JV partners than do larer producers. These cots can

be minimized, ~ver, by specifying efficient conflict resolution rules in

the initial JV agreeent. Y Also, each producer can be excted to gravitate

towrd the canine whe operating apprch best suits his interest. On the

ii 'le reduced flexibility created by JV's is somwhat analogous to the trans-
actions cots incured by prucers choosing to purchase inputs via long-term
contracts instead of having thei supplied internally. In both instaces, costs
are incurred by the necessity of dealing with independent concerns in an uncer-
tain envirorient. Alterntively, the choice to integrate backrd into the
input stage is similar to that of a solo venture in that they both alla. the
firm to resolve disputes without resort to costly arbitration. For a discus-
sion of the transactions costs involved in market participation, see Ol iver
Williamoon, "'le Econanics of Anti-Trust: Transactions Cost Consideration,"
University of Pennylvania Law Review, (May 1974), pp. l439-1496.

..-.:

Y See W.J. Stewrt, "Importat Features of Joint Oprating Agreeents," 1972
Institute of Petroleum Landmn (Matthew Bender 1972).

Y Gremillion, £2. cit., pp. 2l0, 2l1.

Y For examle, it may be decided to let the operator firm IT'ake the final
decision concerning developent plans.

;
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In a monOflY context, JV's can prove valuable in the formulation and

other han, large firms may find the restriction on independent bidding outside

the canine more binding than smller producers who have smller exploration

budgets and perhaps less extensive informtion on tracts available for sale.

implemntation of a supply reduction strateg by the major prducers. By

joining together in JV's, they can more effectively assess the costs a~d

benefits of any monopolization strateg. Also, JV's provide a convenient

monitoring device for detection of "cheaters" fran any collusive arrangemnt.
Ii
I:

. ~'ò

Fram L~is monopolistic viewpint, L~e benefits of JV participation are sig-

nificantly higher for those major producers intent on fomulating a joint

profit-maimizing strateg. Also, the transactions costs of JV participation

note: abe should be minimal for a set of colluding firm sharing a cx..n aim. ';"i'l.'
I!

Attempts to identify monOflistic intent in the utilization of JV's have

,.
,

,i,
. ,:1

II'
I

11,1'1

it ,I i,
'I, :'

"I !
i;1 i

I¡',ij

Statistical Anl ys is

focused chiefly on the analysis of the relationship bet;en JV intensity and

firm size. Researchers have hypthesized that the monopoly motive theory of

JV activity imlies a positive association bet;en JV intensity and firm

size, whereas the competitive motive implies a negative relationship. The

listically inclined large producers, while the comtitive scenario is baed ,;

I

I

monOflY result stems from the added inæntive to participate in JV's by moncpo

on the cot reduction advantages of JV's (such as scale econoies and risk

reduction) which are inversely related to firm size. l/
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l/ See, for example, the empirical analysis of Edward Erickson, "An Analysis
of the Cotitive Structure of the lbestic Natural Supply Market," a report
submitted to the Department of the Interior, 1975, pp. 41-43. See, also,
John W. Wilson, "Market Structure and Interfirm Integration in the Petroleum
Industry," Journal of Economic Issues (June 1975), pp. 330-333.



While praviding a useful focus for empirical anysis, these predictions

do not follow inevitaly fran the theory. Rather, they rest on tlo restric-

tive assumptions:

(al, In the iincply cas, it is presæid that the gains 'fran the ~
listic use of JV's are greater than the scale related efficiencies such coin

pravide to smller producers. Otherwse, a iinoly scenario is conceivable

in which the JV intensity for the major producers is less than that for smler

fims yet greater than that expcted for cost reduction reasons alone. In this

. ~..
ca, sa rrixpolistic rrtivation =uld be consistent with a negative relation-

ship betwen fim size aoo JV activity.

(b) The predicted cctitive result rests on th asSLiption that the

potential cost of JV paticipation facing smller prucers is relatively

insignificant. As noted abe, hover, cots face by such finn in neotiating

with a relatively large numr of JV parrs may be substatial, thus leading

to lowr perceived rates of return for smll proucrs vis-a vis large ones.

Such a situation wold in turn suggest a positive relationsip betwen firm size

and JV intensity.

Notwi thstaning the abve problers, analysis of JV-firm patterns can prave

useful as a test of one important version of the rrnopoly motivation hypthesis

where monopoly gains via JV's are so great that they create a greater emhasis
;

on JV's by larger finn than by smller ones. y 'I this end, the CXS bidding

activi ties of 32 petroleum producers ""re tabated for the 1965-74 period. A

producer's JV intensity index is defined as the firm's numr of bids subtted

l/ See especially the. allegations of John Wilson, ibid.
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(1) JV intensity ~ 95.3 - .0014 Firm Size
t value ~ (4.90)

R2 ~ .45 F ~ 24. 1

'i'i,'

throuh a JV divided by its total nt,IDber of bids. 'le principal irasure of

firm size is a proucer's domstic oil production for 1970. l/

'le resulting firm size-JV patterns show a mild negative association.

As indicated in the scatter diagram (figure IV-l) and frequency distribution

(table IV-l), there is a æak but discernible negative relationship betæen

firm size and JV intensity. Regression analysis yields similar results. In

a simple linear equation, estimated iran the data, there is a significant

negative relationship betwen JV intensity and firm size. 21. T; .

By contrast, a quadratric equation slJgested by the Ilnopoly hypothesis

(where size bears a U-shape relationship to JV intensity as the degre of
:1
:::1
;i , ~"JV activity is lowst for middle-sized producers too large to enjoy the cost

(2) JV intensity ~ 93.78 - .0001 Firm
t value ~ (1.00)

2

Size - .00001 Firm Size
t value ~ (0.63)

d

reducing benefits of JV's an too sml to participate in the m:nqlistic

utilization of them) proved insignificat:

R2 ~ .45 F ~ 12.0

V Oil output rather than gas production is used since oil revenues greatly
,xceed gas revenues both in the OCS sector and nationwide during the 1965-74
:edod. A firm's oil production thus would appar to be the size variable
'elevant to its decisions' under the cost reduction theory. D:stic rather
,han worldwide production was used since it more directly relates to both
:he scale econany and Ilnopoly factors. Alternative size measures--inter-
'1ational oil production, danestic gas production and asset value--wre also
Jtilized in regression analyses with approximtely the sam results as
ianestic oil production. See appndix C, tale C-2.
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'i The regression estimtes are baed on a cross-sectional analysis of a firm's
otal JV activity during the 1965-74 period an its size as of 1970. 'lere
,re 32 observations; one for each producer in the sample. A listing of the
iroducers utilized in the abve statistical analysis is supplied in appndix C.



Table IV-i

Distribution of 0C Producer JV
Indices by Prcxuction Rank: 1965-74

Size group-ranked

by 1970 domestic
oil production

Average JV
index for the

grop *

1-4
5-8
9-12

13-l6
17-20
2l-24
25-28
29- 32

."";;

49.6
77.2
73.9
94.7
,79.8
96.6
99.1
94.8

*JV index is the numr of a firm's joint bids
divided by the nur of its tota bids.

Sources: JV indices - FT taulations baed on u.s.
Dept. of the Interior files. Producer Size - 1970 u.s.
=uìe oil production as reported in Mooy's Industrial
Maual, 1971.

)
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Neither size variable in equation (2) is significant an the size 9:ared

term cofficient exibits the wrong sign. (The llOp::Üy hypthesis predicts

a poitive cofficient; i.e., JV intensity should increase with firm size for

the larger producers).

To conclude, firm size patterns of JV intensity in the CXS sector cat

be used to infer monopolistic intent by the major producers. AI though the

largest producers' JV activity rate is high, their reliance on joint assoia-

tions is sanwhat l0Wr than smller firma result inconsistent with the

str iinoly hypthesis posited by a numr. ';f Petroleum industry observers.

This finding does not rule out conclusively the possibility of monopolistic

iitivation for large producers. Neverteless, it appars I1re useful to con-

centrate th search for anti-catitive aspects of JV's on their effects

rather than on the motivations that bring them alxt.

2. Consolidation Effects of Joint Venture

'le necessar interaction amng partners in a JV ca create consolida-

tion effects not iæasured in conventiona concentration ratios. 'lese can

serve to increase significantly the major proucrs' cotrol of gas supply.

Such a result can occur under either of the follcwing cirCLtances:

(a) Extensive JV interlinks amng a set of large firm creates a de facto

merger among then. In such a case, concentration levels need to be

adjusted upwad since the set of JV related producers should be con-

sidered one consolidated entity.

(b) Developnnt and marketing policies of JV leases are controlled pri-

marily by a group of major producers wi th snaller partnrs playing

primrily an investor role. As a result, conventional concentration

measures under-estimte the control over gas supply exerted by the
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major producers. 'le qutitative importæ that shod be attached

to each of these possibilities is estimted below. t,

(l) De Facto Merger Via JV

The most likely sorces of de facto merger via JV are orgar,:::tions

'; i
I
"

I,

designed specifically for joint operation on an ongoing bais. In the OC

sector, CA (Continental Oil, Atlantic Richfield, Getty, and Cities Service)

and SIA'\ (SignaL, Louisiana Land, Amrada, and Marathon) are the llst imr- ií

tant examples of these groups. Each represents a permne~t .organization

forid to cardinate bids and subsequent exploration and developr.ent plans
I

, .!
i

,i
ì

ii'

"I
Iiia iIlii

,',
'!¡

I.,

amng the ¡¡snber firms. Within designated areas, partnrs agre to bid

collectively and to refrain fræi subitting independent bids that do not

ailowfor subseqnt participation by other rlbers of the canbine. Y

CArr and SIA are for the irt part collections of middle-sized proucrs.

i

Only one CAGe mer, Atlantic Richfield, rans wi thin the top B nationa

gas prucrs. l'ne of SIA's mers ran within the top 20. M6rs of

both cains together accounted for approximtely 11 percent of tota gas

prouction in 1974 (table IV-2).

Althou:h both of these JV organizations display a significant degree

of cardinated action, the available evidence caot be used to infer that

their activi ty is equivalent to outright merger:

(a) A taulation of successful bidding patterns over the 1965-74 period

(table IV-3). For CAGe, the importance of intra-cæiine associations ranges

sho a high diversity of pairwise associations within the two cæiines

Y The SIA owership is as of the end of 1973. During 1974 tw owership
changes took place: Texas Eastern Pipeline joined the canine and Signal
sold its interest to &irmah. In 1975, R. J. Reynolds acquired &irmh's CXS
properties and set up a subsidiary, Aminoil, to manage them.

-7l-
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Table IV-2
Marship of CAGe and
S~~ Joint Ventures

,'...

Joint venture Mar finn
1974

Production
ran

Percentae share" of
total 1974 gas prucon

CAGe Continental Oil Co. l4 1.9
Atlantic Richfield Co. 8 3.0
Getty Oil Co. l2 2.4
Cities Service Co. 13 2.l

9.4
. r¡¡

SIAM Signal Oil and Gas Co.* 46 0.2
Louisian Lam & Explo-
ration Co. 33 0.3

Amrada-Hess Corp. 22 0.6
Marathn Oil Co. 21 0.8

1.9

*Signal's oil and gas proprties ~re aCXire by Burm Oil in 1975.
)

Source: Se Table III-2.
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TAB IV- 3

Partnership Pattern Amng Parters in the CArr
and SIAH Joint Ventures: 1965-74 CXS lease Sales

(Percentage of A' s 'Ital Winning Bids made wi th B)

Partner A Parr B

l-CGC
Continental Atlantic Richfield Getty Cities Service

.tinental Oil Co. 29.6 53.1 53.2
lantic Richfield Co. 18.0 14.0 l6.5
:ty Oil Co. 25.0 17.1 66.4
;:es Service Co. 42.1 21. 7 '..71;4

2-SIA
Signa Loisan La Marathon Amrada-Hess

nil Oil and Gas Co. 21.1 21.0 20.6
iisian Land &
èxloration Co. 44.2 71. 3 53.2
cathon Oil Co. 33.7 61.6 69.8
,rada-Hess Corp. 44.8 56.7 95.2

Source: FT taLÙation baed on u.s. I:pt. of th Inior files.
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fran less than 50 percent of tota bids for Atlantic Richfield to a rane of

2l to 71 percent for Cities Service. A similar diversity is found within

SLA'!. Fbr both cxines, the majority of pairwise associations was less than

50 percent of a prucr's total successful bids during the period.

(b) The Gulf Oost ties form wi UÜn CX and SIA have not carried over

into recent OCS sales outside that area. For example, mers of CNl and

SIA bid relatively little with each other in the 1976 Alaska an Atlantic

OCS sales. CArr partners bid less than 20 percent with each other and the

correspnding ratio for SLA'l partners was approxrnteÏy 8 percent (tale

rV-4) .

The reining OCS JV's are I1stly ad hoc assoiations amng prodcers

in which no forml structure, such as CArr or SIA, has evolved. These are

tanp:rary cxinations in -.ich rrber finn coinate their bidding for

tract in particular areas but are then free to seek out different assoi-

ations in subsequent lease sales or even in different areas within the

current sale. In order to gau:e the nature of corprate assoiations that

have ben created by JV's, bidding patterns æiong the 20 largest OCS

producers '-re taQulated for the 1965-74 period. In table r\'5, the mot
imp:rtat bidding partnr for each producer is listed, along wi th the per-

centage of that producer's total value of successful bids made in association

with that partnr. As expected, the I1St important JV pairings '-re found

amng memrs of the CAr: and SIA caines. ÜJtside of these cases the

most praninent bid associations concerned KerrMcGe, Hunt, and General

Crude: ~ . j

-74-

'k~

JI..



T
A

B
E

 IV
-4

P
ar

tn
er

sh
ip

 P
at

te
rn

s 
A

m
ng

 P
ar

tn
er

s 
in

 th
e

C
H
r
,
 
a
n
d
 
S
I
A
M
 
J
o
i
n
t
 
V
e
n
t
u
r
e
s
 
f
o
r
 
t
h
e
 
1
9
7
6

A
l
a
s
k
a
 
a
n
d
 
M
i
d
-
A
t
l
a
n
t
i
c
 
O
C
S
 
L
e
a
s
e
 
S
a
l
e
s

J
V
 
o
r
g
a
n
i
z
a
t
i
o
n

an
d

m
e
m
b
r
 
f
i
r
m

W
o
r
k
i
n
g
 
i
n
t
e
r
e
s
t

v
a
l
u
e
 
o
f
 
w
i
n
n
i
n
g

b
i
d
s
 
m
a
d
e
 
w
i
 
t
h
 
o
t
h
e
r

r
r
b
e
r
 
f
i
r
m
s

(d
ol

la
rs

)

T
b
t
a
l
 
w
o
r
k
i
n
g
 
i
n
t
e
r
e
s
t

v
a
l
u
e
 
o
f
 
w
i
n
n
i
n
g

b
i
d
s
 
m
a
e
 
b
y

i
æ
b
e
r
 
f
i
r
m
s

(d
ol

la
rs

)

P
e
r
c
e
n
t
a
g
e
 
o
f
 
t
o
t
a
l

w
in

ni
ng

 b
id

s 
rr

de
 w

i t
h

m
e
m
b
r
 
f
i
r
m

C
A

G
e

C
o
n
t
i
n
e
n
t
a
l
 
O
i
l
 
C
o
.

39
, 

57
6,

'l5
9 

.8
6,

33
5,

83
9

45
.8

A
t
l
a
n
t
i
c
 
R
i
c
h
f
i
e
l
d
 
C
o
.

0
16

4,
27

6,
39

9
0.

0
G
e
t
t
y
 
o
i
l
 
C
o
.

0
53

,5
45

,9
66

0.
0

C
i
t
i
e
s
 
S
e
r
v
i
c
e
s
 
C
o
.

22
,4

94
,9

9l
40

,4
87

,7
65

55
.6

, -.
T

ot
al

62
,0

71
, l

50
34

4,
64

5,
96

9
l8

.0
'" ,

SL
A

B
u
r
m
a
h
 
O
i
l
,
 
I
n
c
.

0
0

0.
0

L
o
u
i
s
i
a
n
a
 
L
a
d
 
&

E
x
p
l
o
r
a
t
i
o
n
 
C
o
.

2
,
4
2
6
,
 
l
l
2

13
,8

54
,3

00
17

.5
M
a
r
a
t
h
o
n
 
O
i
l
 
C
o
.

4,
00

3,
08

5
4,

00
3,

08
5

10
0.

0
A

m
ra

da
 H

es
s 

C
or

p.
.

0
62

,4
54

,7
06

0.
0

T
ot

al
6,

42
9,

l9
7

80
,3

l2
,0

9l
.

8.
0

.'

S
o
u
r
c
e
:
 
F
T
C
 
t
a
b
u
l
a
t
i
O
n
 
b
a
s
e
d
 
o
n
 
u
.
s
.
 
D
e
p
t
.
 
o
f
 
t
h
e
 
I
n
t
e
r
i
o
r
 
f
i
l
e
s
.

- 
~.

_-

~- ~~
-



, -- 0- ,

ti¿
;,:

:;
fI

:l'
:.'

T
A

B
E

 IV
-5

H
ig

he
st

 P
ai

rw
is

e 
B

id
di

ng
 A

ss
oi

at
io

ns
A

m
ng

 th
e 

20
 L

ar
ge

st
 O

C
S 

Pr
od

uc
er

s:
1
9
6
5
-
7
4
 
O
C
S
 
S
a
l
e
s

1
9
7
4
 
O
C
S
 
g
a
s

p
r
o
d
u
c
t
i
o
n
 
r
a
n
k

P
r
o
d
u
c
r
 
A

P
r
o
d
u
c
e
r
 
B

~r
ce

nt
ag

e 
of

 th
e 

to
ta

l
v
a
l
u
e
 
o
f
 
A
'
s
 
s
u
c
c
e
s
s
f
u
l

bi
ds

 m
ad

e 
in

 J
V

' s
 w

i t
h 

B

1 2 3 4 5 6 7 8 9
L

O II l2 13 14 15 l6 17 l8 19 20

T
en

ne
co

, I
nc

.
U
n
i
o
n
 
o
i
l
 
C
o
.
 
o
f
 
C
a
l
i
f
.

S
h
e
l
l
 
o
i
l
 
C
o
.

r
b
b
i
l
 
O
i
l
 
C
o
r
p
.

E
xx

on
 C

or
p.

G
e
t
t
y
 
o
i
l
 
C
o
.

G
u
l
f
 
O
i
l
 
C
o
r
p
.

S
ta

na
rd

 O
il 

C
o.

 (
In

d.
)

S
t
a
n
d
a
r
d
 
O
i
l
 
C
o
.
 
o
f
 
C
a
l
i
f
.

C
i
t
i
e
s
 
S
e
r
v
i
c
e
 
C
o
.

T
ex

ac
o,

 I
nc

.
C
o
n
t
i
n
e
n
t
a
l
 
O
i
l
 
C
o
.

S
u
p
e
r
i
o
r
 
O
i
l
 
C
o
.

~
n
n
z
o
i
l
 
C
o
.

A
t
l
a
n
t
i
c
 
R
i
c
h
f
i
e
l
d
 
C
o
.

K
ei

:r
-M

cG
e 

C
or

p.
H
u
n
t
 
O
i
l
 
C
o
.

F
o
r
e
s
t
 
O
i
l
 
C
o
r
p
.

C
o
n
s
o
l
i
d
a
t
e
d
 
N
a
t
u
r
a
l
 
G
a
s
 
C
o
.

G
e
n
e
r
a
l
 
C
r
u
d
e
 
O
i
l
 
C
o
.

M
ot

 F
r~

~
nt

_B
id

di
ng

 P
ar

tn
er

 (
B

)

T
ex

ac
o,

 In
c.

/
o
b
i
l
 
o
i
l
 
C
o
r
p
.

T
r
a
n
s
c
o
n
t
i
n
e
n
t
a
l
 
o
i
l
 
C
o
.

G
u
l
f
 
O
i
l
 
C
o
r
p
.

C
h
a
i
p
l
i
n
 
~
t
r
o
l
e
L
l
 
C
o
.

C
i
t
i
e
s
 
S
e
r
v
i
c
e
 
C
o
.

M
o
b
i
l
 
O
i
l
 
C
o
r
p
.

U
n
i
o
n
 
O
i
l
 
C
o
.
 
o
f
 
C
a
l
i
f
.

G
e
n
e
r
a
l
 
J
\
r
i
c
a
n
 
O
i
l
 
C
o
.
 
o
f
.
 
T
e
x
a
s

G
e
t
t
y
 
O
i
l
 
C
o
.
 
.
.

C
ol

um
ia

 G
as

 S
ys

te
m

, I
nc

.
C
i
t
i
e
s
 
S
e
r
v
i
c
e
 
C
o
.

G
e
n
e
r
a
l
 
J
\
r
i
c
a
n
 
o
i
l
 
C
o
.
 
o
f
 
T
e
x
a
s

O
o
k
r
e
l
l
,
 
E
.
,
 
C
o
.

C
o
n
t
i
n
e
n
t
a
l
 
O
i
l
 
C
o
.

E
s
s
e
x
 
R
o
y
a
l
t
y
 
C
o
.

H
a
m
i
l
t
o
n
 
B
i
:
o
s
.
 
o
i
l
 
C
o
.

C
ol

um
ia

 G
as

 S
ys

te
m

, I
nc

.
G
e
n
e
r
a
l
 
A
m
e
r
i
c
a
n
 
o
i
l
 
C
o
.
 
o
f
 
T
e
x
a
s

K
e
w
a
n
e
e
 
o
i
l
 
C
o
.

40
.l

54
.0

37
.2

30
.6

27
.2

75
.6

43
.9

54
.9

20
.4

71
.4

22
.2

53
.2

32
.0

46
.3

l8
.0

85
.0

74
.5

3
7
:
 
1

26
.9

9
1
.
 
3

SO
ur

ce
: F

T
 ta

bu
la

tio
ns

 b
as

ed
 o

n 
u.

s.
 D

ep
t. 

of
 th

e 
In

te
ri

or
 f

ile
s.

.,"
;¡

/
';,

.



Producer A

Percentage of A's
total successful

Producer B bids mae with B
Percentage of B' s
total successful
bids ine with A

Kerr-McGe Corp. Essex Royalty Co. 85.0 99.6

Hunt Oil Co. Hailton Bros. Oil Co. 74.5 96.1

General Crin Oil Co. Kewaee Oil Co. 91.3 52.5

In all three caes, the bidding partner is relatively smll so that consolida-

tion wi th the large producer would have little effect on market share indices.

.-- -.-

Hamilton Brothers' share of 1974 OCS gas pruction is 0.9.percent, Essex

Royalty's is less than 0.5 percent, and Kewanee's is 0.3 percent.

'I conclude, the available evidence on inter-corporate bidding assoia-

tian indicates a sufficient diversity to rue out the significance of quai-

forml linkes as a source of downwad bias in conventional concentration

level measures.

(2) Leverage Control by the Maior Producers

Under the conventional formula for deriving concentration ratios, output

fran a jointly-oed lease is allocated among partners in pro¡rtion to their

financial share in that lease. This "working interest" Y allocation rule in

effect treats each partner's share as physicially and contractually distinct,

as if each were a 9Tall solo venture. In fact, this implied dichotamzation

of a jointly-oed tract is generally not valid. Especially in the OCS area,

efficiency dictates that each petroleum tract be develope as a unit, regard-

less of the numer of partners involved. As a resul t, concentration levels

Y Socalled since the partners share in costs an revenues in proprtion to
their financial interest in the lease. In contrast, a royalty interest
entitles one, usually the lanower, to a straight percentage share in total
revenue fran the lease. Outside of specifying tim limts for the develo¡:nt
of a lease, such roylty holders typically have no decisionmaking role.

¡;1

ill!i

I!¡I!
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which pur¡:rt to indicate the percentage of output controlled by a spcified

ni.r of sellers will be inaccurate if the producers' lease control patterns

differ from their financial interest record. In these typs of situations,

conventiona concentration measures can impart either a negative or positive

bias, depending on the extent of control maintained by the major prucers. y

In regard to the JV ITnoply theory, the relevant question is whether the

major producers' control of joint venture leases is such that their working

interest market share ratios are significantly understated. The monoply

hypothesis to be tested ¡:sits tht effective cptrol of JV leases resides

in the hans of a group of major producers to the extent that they are able

to pursue a monopolistic supply strateg. Since such a strateg dictates

a reduction in gas supply below the capetitive norm, lease centrol for

monopolistic purses translates into the ability to delay tract developmnt.

A priori. such Ilnoply control is difficut in the CXS sector since

the typical JV agreeint contains a "non-consent" clause stipulating that any

y For example, consider a hypthetical lease sale where 30 tracts are sold at
$10 million each for a total bous paymnt of $300 million. 'le aim is to
estimte a relevant market share ratio for producer A ..o maes $100 million
in lease purchases. On a working interest bas,is, A's market share is 33 percent
regardless of the lease owership arrangements he enters into ($100 mil./$300
miL). Yet the nature of these arrangemnts can significantly affect the degree
of control he exercises over the developnnt and marketing plans of the leased
tracts.

Consider, for example, two alternative allocations of A's $100 million:

(1) He purchases twothirds interest in each of 15 tracts; or (2) he purchases
one-third interest in each of the 30 tracts sold at the lease sale. No,
althOli:h the working interest share of total bonus paymnts is the san in both
cass (33 percent), the control exercised by A can differ considerably. If
it is assum that developmnt and marketing strateg in a joint venture is
decided by majority vote, producer A attains greatest control in case i where
his twothirds interest gives him control over 15 leases with a total bonus
value of $l50 million, or 50 percent of the total bonus paymnt for the lease
sale. At the other extrem, case 2 gives A an interest 

,in every tract sold at
the lease sale but effective control in none owing to his minority financial
interest in each lease. In comarison with the working interest share ratio
of 33 percent, the "true" concentration level (based on control of tract
developnent) for A would be 50 percent in the first cae and zero in the second.
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mer capany, regardless of its finacial interest, can proc wi th develop
¡I
,

I

ment alone if its partners choose to delay. Such a maerick incurs all develop-

ment cots but then ca recop than, plus a praniun, throuh initial revenues

fran the tract's output. Y As a result, lease control, in theory, resides with

that producer intent on the fastest rate of developnt.

Notwithstading the obstacle to iropolistic supply cotrol placed by the

non-consent clause, the major producers may succe in achieving control of

JV leases through two possible rotes:

(al Oprator status - Oprators in the CXS sector c~h~ve a significat
II

!I
influence on the nature and pace of exploration and developlnt activity. Y

\mile it dos not appar that they have absolute cotrol aver developnt

policy, it is likely that their reccmations have a significat inuee
on its direction an timing. Hence, it is possible tht the major prodcers

can exercise significat control aver gas supply via oprator status in a

dispraprtionate nur of JV leases.

(b) OWrship status - The majors can increase their control leverae by

engaging only in JV's where their partrs are relegated to a pasive,

To gauge the importance of these potential ffnaply scenarios, concen-

i
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"

I
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,I
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I

,

U
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investor-typ role. CÀe indication of this would be a pattern where the

majors maintain a dominant financial interest in the bul of their JV leases.

tration ratios are re-estimted using control definitions baed on oprator

and ownership allocation rules.

11 See W. J. Stewrt, "Important Features of Joint Oprating Agreanents," 1972
Institute of Petroleum Ladmn (Matthew Bender, 1972), pp. 139-169.

Y The role played by operators in offshore joint ventures is discussed inGrffillion, !2. cit.
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Oprator status

The qirator's identity for each prodc ing leae in the Guf Cot oc

sector was recorded. Oprator baed market share ratios W2re derived by

assigning all of a lease's output to its oprator. The resulting tabation

indicates that the major gas producers' share is actually somat less than

their share baed on the working interest formula -- 41.0 percent vs. 43.6

percent (table IV-6). l/ While overall operator concentration levels are

significantly higher than corresponding measures baed on w:rking interest,

this resut is due to specialization in operatoi:.,r01.es by smaller firm.

q:rator specialists, as indicated in table IV-6 by an operator ran higher

than w;rking interest ran, include Contin (raned 14th nationly),
Forest (33rd), Hunt (29th), an Marathon (21st). Cotinental is the principa

~,

oprator for th CN group an Marathn is principa qirator for the SIA'l

grup .

~0intenace of a significant finacial share in a lease appare to be

the .main reason for the bul of the major producrs' operator roles. In less

than 20 percent of the cass did a major oprate a 1974 prodcin leae in

which it had a minority or zero finacial interest (table IV-7).

Owership Control

Another possible irdication of JV lease control is the financial interest

pattern of the respective paers. For sa leases, cotrol may reside in
,:;

the hans of the proder with a dæinat finacial interest. In such cases,

the rsnaining partners are relegated to the role of investor with little or no

control over lease developnt. To evaluate the effect of this possibility on

ii The major gas producers are: Exxon, Texaco, Standard (Ind.), Guf, /obil,
Shell, Atlantic Richfield, and Union. These are the eight largest producers of
natural gas, raned on a nationwide basis for 1974.
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TABLE IV-7 

Distribution of Operators in Gulf Coast OCS 
Produc irg Leases by (),.mership Status: 1974 

OWnership characteristic Leases operated by 
of lease in which firm major gas producer 

is cperator All leases grouP..JL_n 

Percentage of Percentage of total 
all leases leases 

Nunber total Nl..Illber operated by majors 

A - Solo 171 49.1 107 60.5 

B - Majority share 17 4.9 8 4.5 

C - Plurality 14 4.0 7 4.0 

D - 50% Share 37 10.6 25 14.1 

E - Minority interest 54 15.5 10 5.6 

F - No financial interest 55 15.8 20 11.3 

'Ibtals 348 100.0 Y 177 100.0 

Note: Lease sample consists of all non-unitized OCS tracts that listed gas production 
in 1974. 

1/ Exxon, Texaco, Standard Oil (Ind.), Gulf, Mobil, Shell, Atlantic Richfield, and 
Union-Oil. 

Y Detail does not add to total because of rounding. 

SOURCE: FTC tabulation based on Dept. of Interior files. 



interest in the lease.

=ncentration levels, outputs fran JV leases ;;re allocted to firm within the

major producer group displaying the followng owrship characteristics:

(1) Majority interest - Firm has a greater than 50 percent financial

(2) Plurality interest - Firm ha largest finacial share (but less than

50 percent) an its partrs are relatively sill prucrs or have

no production exprtise at al1.

In either of the abve alloctions, the prbaility of a minority partner's

invoking the noconsent clause is presumd low due to his"reÎatively smll

owership interest. In caes of plurality interest, the relatively sml

I

i

siz of the minority producers is assuid to limit their ability to underte

solo developint in the face of the major proucr's reluctace to proc.

A third =ntrl category to be used is baed on the strnger assuition

that th eight major gas proucrs =llir in lease developnnt policy, or at

least have a =n motivation to avoid excessive gas supply levels:

(3) Shared dannance - For the JV leases, not =ntrolled tt a

single finn with majority or plurality interest, where the ca

bined finacial interest of ti; or more majors excees 50 percent.

In this case, the participating majors are presun to cotrol the lease.

Oltput fran the tract is thus allocated to than in proportion to their

financial interest.

Concentration ratios baed on financial =ntrol categories ;;re ca-

culated for 1971-74 OCS lease sales. 'Ie lease bcus was used as an out-

put irùex under the assumption that it reflected expcted future production,

regarding lease developnnt (subject to Interior Departmnt approval). For
I

i

¡¡

II

I

i

ql
',i

,
;!i

,
,

as estimted by the winning bidder. 'le most straight forwrd =ntrol category

refers to solo leases where the individual producer can mae his aw decision

,1
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JV leases, control concentration ratios based on the majority, plurality, an

shared daninance categories were estimted. Under the majority and plurality

groupiITs, the entire lease bonus was assigned to that producer define as beiIT

in control. In the cae of a shared dominance lease, the bonus was allocated

among the relevant major producers in proprtion to their financial interest.

Table IV-8 lists concentration ratios for the eight major prucrs uner

the alterntive allocation rues described abve.

On an individual firm basis, L~e major grou? control concentration ranges

fran 12.2 percent for solo leases to 25.2 percent.tor,the financial control

category encOIassing solo leases, majority and plurality JV leases. 'le

latter firu~cial control concentration ratio is significantly lowr than the

corresprdiIT \orkiIT interest level of 46.6 percent. 'lis result reflects

the terency of the irdividual major proders to avoid cocentrating thir

investment funds in leases where they have a dannat fincial interest. 'le

major grop as a whole, for example, maintaine a daninant financial interest

in approximtely 17 percent of the JV's acruired over the 1971-74 period. The

one exception to this pattern is Shell Oil who maintaine a majority interest

in over 80 percent of its JV leases (table IV-IO).

On the other hand, JV links among the major gas producers do increase

their control market share measure under the assærption that they act as a

collective unit. 'le "shared dainance" control categro, where lease control

was assigned to two or more majors when their respective financial shares

together accountEr for over 50 percent of a lease, raised the control concen-

tration ratios for the majors to 47.9 percent, slightly above their working

interest total of 46.6 percent. The key factor here is the high i"ltra-group

JV activity between Standard (Ind.), Gulf, and Mobil (table IV-ll).
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TABE IV-8

Sinry of Control Concentration
Ratios for the Major Gas Producer
Groups: 1971-74 OCS Lease Sale

I!,I:, ¡i

i:li'
"
"

,',
,
I

Control Category

Solo leas
D:nant leases:

Majority
Plurality

Shared dcæ,inace

Percent Share Cumulative Share (percent)

12.2

12.0
1.0

22.7

rorking interest market share:

12.2

24.2
25.2

47.9
"

I

1

i

I,

,'-ji

46.6

Source: Se tale IV-9.
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TAB IV-IO

Financial domnance leases

Frequency Distribution of Major Producer
Joint Venture Leases According

to CMership Category: 1971-74 CXS Lease Sales

'roducer

Total numr
of joint venture

leases

Numr as percent
of all JV

Niber
of leases

leases aa;uir-ed
by producr

:Xxon Corp.
lexaco, Inc.
tadard Oil Ce. (In.)
:ulf Oil Corp.
obil Oil Corp.
hell Oil Ce.
tlantic Richfield Co.
~ion Oil Ce. of Calif.

15
39
89
55
80
37
36
79

5
8

20
3

5
30

o
o

. ~. , 33.3
~n "4V...
22.5
5.5
6.3

81. 1

0.0
0.0

'j'

:1

Total 430 71 16.5

NO: D:inant leases are thse in which proucer maintained either
majority (over 50 percent) financial interest or where he had a plurality

I1terest and the ranining partners were raned belCM the 20t largest
as producer on a national basis.

SCXCE: FT tabulation based on repartent of Interior files.
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The current importance of the shared dominance concentration category is

"
"
i,

!:
i
I'
1,:1

,iniml due to a 1975 Interior Departmnt ruling that ba joint bids arng

;1) of the eight major gas producers. Y One of the two majors not affected by

:he ban, Atlantic-Richfield, had no significant JV associations with' other major

'reducers durin: the 1971-74 period. Union, the other eXE!pted canpay, did

iave significat JV associations with both Standard Oil (Ind.) and /obil, yet

he bulk of Ll1ese ventures did not resi.i t in a canbined maj ori ty interest

...'"

II
íI

il

i

f¡!

i't,\

or the incltied majors (tale IV-H).

'I sumrize, the abe analysis indicates that the ;.rkin: interest
oncentration ratio serves fairly well as an upper bound estimte for market

hare imices baed on lease contro1. Compared to ti'1e i.rking interest cor,-

èItration ratio of 46.6 for the eight largest nationa producers, alterntive

)ntrol indices for this group rane from l2.2 percent for solo leases to

7.9 for the clinace control iooex based on a strong collusive assurption.

3. Mono¡xlistic Interaction Effects Created by JV's

A freqnt argumnt leveled against JV's is that the multittie of

iterfirm contracts necessitated by such associations creates an interde-

'ndent environment among the major prodcers characteristic of industries

'Tergistic anti-ccxtitive effect not evident at a micro leveL. From such

cth substantially higher concentration levels. Supporters of this position

.:LJ that petroleum JV's, viewd fran an aggregative perspective, produce a

The Interior Department joint venture ban appl ies to producers with
iternational petroleum production greater than l. 6 million barrels per day.
present the ba applies to the folla,ing producers: British-Petroleun,
xon, Gulf, Mobil, Shell, Standard Oil (Ind.), Texaco, and Standard Oil (Cal.).
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a holistic viewint, a numer of cantators conclude that JV's are "anti-

thetical to any potential rivalry or caitition". y

Under this interaction theory, JV's are viewd as fostering oligoplistic

behavior anng the major proucers by providing both the atmsphere for inter-

dependent action am the ..erewithal to bring it abot successfully. These

two elemnts can be represented as follow:

(al The frequent intercorprate contacts occasioned by JV's leads to a "spirit

of coperation" among the major producers. Such an enviroment encoages

th formulation of norivalrous pattern of coèi~tdeigne to maximze joint

profits.

(b) On a functiona level, JV's provide a means of effectively caring out

such a joint maimizing tolicy throuh the sharing of infoi:tion regardin:

supply decisions amng the major group. Such a tran91ittal of infoi:tion

allow each producer to adapt his actions to that of the grop. y

Evaluation of the interaction theory's relevanæ to the natural gas sector

mut necessarily be tentative since it has not ben develope into an eiirically

testale =nstruct. In general, the theory's key predicitions are beavioral:

The gas market should exhibit monoplistic patterns of =nduct similar to

industries with significantly higher concentration levels. This aspect will

be investigated in chapter V where owership patterns among shut-in leases

are analyzed in search of a collusive supply reduction strategy by the major )

ii Statemnt of David Schwartz before the Subcan:nittee on Activities of
Regulatory Agencies of the House Select Comittee on Smll Business, March 26,
1975, p. ll. See also, U.S. Senate, Comttee on the Judiciary, Petroleum
Industry Comtition Act of 1976, Part I (Washington, 1976), esp. pp. 28-35.

y "They (the majors) don't have to collLrle. It is obvious ..at the facts
are, and each one can take his ow individual action, but it is generally
the same action." Robert Yancy, testimny reprinted in The Industrial
Reorganization Act, Part 8, U.S. Senate, Cattee on the Judiciary, Sub-
comittee on Antitrust and ~bnopoly, 93d Cong., 1974, p. 592l.
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producers. The one piece of behavioral evidence so far reviewd concerns

bidding pattern for OCS leases. The general diversity of JV assoiation,

both as to time aoo location, appears to confl ict wi th the monoly interaction

theory ..er~ ITre consistent relationships ¡,uld be expcted. Also, a wide

variety of independent research so far has found no evidence of collusion

among the majors in rigging bid offers for OCS tracts. Y

'le absence of an operational theory of ,interaction through JV's makes

it difficul t to anyze structural evidence in a definitive fashion. Advo-
. ~.

cates of the interaction position appar at tims to infer its validity simply

by docnting the large numr of JV's that tae place in the gas sector. Y

Such evidence is not sufficient, hover, since there are a minber of

intitutional factors that may limt the uniqueness as well as the efficiency

of JV's as ITnoply instrnts:

(al Wlile JV's no dot occasion contact an coration erong estalished

rivals, the petroleLn inustry contans nuærous other institutions, such

as trede associations an Govemnnt regulation, that allOò the majors ample

opportunity to canunicate their desires and problem. 'le ,role of Goernmnt

regulation appars to be espcially pervasive in this regaro. Throuh
( i
I .
r

"i
:;1

,I', ,
,!!

;'1'
, ."..'i

i:!vi

Iii

estalished trade associations such as the Amrican PetroleLn Intitute an

the American Gas Association, petroleLn firm formulate policy on OCS leasing

policy, FK regulation, imports, etc. Major producer contacts outside the

trade groups also arise. 'le FPC, for exanple, has encoraged producers with

"like interests" concerning rate regulation levels to join together in Camn
i':,

Y See Erickson, 2E. cit.; Susan Wilcox, Entry and Joint Venture Bidding
in the Offshore Petroleum Industry, Ph. D. dissertation, U. of California,
Santa Barbara, 1974; statenent of Walter Mead, Hearings on Market Per-
fonnce an Coiti tion in the Petroleum Industry, pt. 3, pp. l005-l0l4.

;.,

i,
I
~ I'

, il.i

:1

:1',
'!

2/ See espcially John Wilson, "Market Structure and Interfirm Integration...,"

ge. cit., and references to 'his earlier ¡,rk cited therein.
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submissions to that agency. Representatives of the major prodcers are fre-

quently subponaed en masse before =ngressional cattees. Caunication

amng the majors at these policy levels may very æll be irre importnt in

the formation of 01 igopolistic strateg than JV's since higher maagemnt

echelons are iire apt to be involve. In cotrast, the day-to-day manageint

of JV's usually entails more decentralize maagemnt participation carried
',-'

on by enjiners and geologists relatively 10.' in the coqxr~-ate hierarchy.

(b) On a functional level, the disaggregated nature of domstic gas pruc
.'-"

tion, as reflected in the large numr of both JV canines ard gas tract,

ters to reduce th anti-canpetitive impact of JV's as an informtion traÌ

mittal system æing the major producrs. In cotrast to the Middle Eat Ioere

each JV canine cotrols a large peræntage of a region's tota petroleun out-

put, JV's in the gas sector are highly fragnted. 'le largest permnt JV

caine, GltX, accted for only 12 percent of the total value of OCS leases

acqire during 1971-74, for examle. As the nwir of distinct JV's rise,

each one's relative importace declines, thus creating incentives for =rprate

decisions to be decntralize so that an individual optimzation strateg is

pursue for each tract. 11

To conclude, the relatively large number of JV's in the gas sector dos

not costitute ~ se evidenc of nonoopetitiveness under the interaction

1/ 'Ie imrtace of the numr of JV cciines in determning their mono¡x
listie potential is stressed by Morris Adlmn. In regard to the domstic
petroleum market Adelmn posits".. .the amout of production that (the major
producers) can develop, even in the biggest lease, is tiny relative to the
market. In their 0n interest, the owers must operate the leases as thoLKh
they ~re a single imependent firm, unble to influence price." ("Splitting
the Oil O:panies Won't Help," Washington Post, May 1, 1976.) On the other haoo,
Adlm does view the Middle East JV's as potentially monopolistic because of
their large relative size. He posits that their canined effect is ".. .to
reduce the independence forced on each participant, who knCMS the investmnt
am output plans of his rival." looustrial Organizational an E=nanic Develcp
ment, Markham and Papanek, eds., (Boston: Houghton Mifflin Co., 1970), p. 145.
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theory. \-ile JV activity no doubt creates so measure of a coorative

spirit aing proucers, institutional factors act to limt the ability of sLC

attitwes to be translated into an effective iinolistic strategy. As a

result, the net effect of these =ntrasting forces caot be inerred a priori

fræi strtural evidence but must, instead, be found in actual beavioral

patterns.

4. Conclusions

The aim of this chapter wa to evaluate the all~7'?Jti-cartitive

effects of JV's, stressin: in particuar their effect on seller strture

in the a:s sector. 'le resutin anysis do not suprt aserons tht
JV's crate a unique structural envirorrnt that rendrs th gas secor

i~rAprble of effective cctition:

eii The neative relationship between fii: size an JV intensity anon a:

producers is in=nsistent with a freuently advanced mopoly hypthesis baed

on anti-capetitive intent by the major producers. \-ile this fin:in: dos not

rule out such a possibility, it dos sUJest that dEmnstrating rrpoly thugh

intent is not a particularly fruitful approach.

(2) An anlysis of JV bidding patterns does not reveal significat instaces

of de facto iærger among CXS producers. For the most likely canidates, the

permnent JV canines CACI and SIA, memr firm exhibit a wide rane of bidding

associations both wi thin and outside of the joint association. 'le raining

JV's are teirary assoiations that also shCM wide diversity of partnership

patterns.

(3) AI ternative concentration iæasures based on the assumption of single

firm =ntrol of JV's resulted in major producer market share levels generally

l~r than thse based on the conventional i-rkin: interest in:ex. DJring

the 1965-74 period, the major producer group as a whole did not exhibit a
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disproportionate tendency to control JV leases by becang operators or by

maintaining a dominanc financial share.

(4) A numr of insti tutional characteristics of the gas sector discorage

the monopolistic utilization of JV's. First, the large numr of individual

JV's limits the effectiveness of JV's as a vehicle for cordinating a mono-

poly strategy amng the producers. Semnd, the non-consent clause of the

typical JV agree.-nnt hìr-.iers the ability of a mjor to delay develor=nt in

a lease since smller partners have the right to proced with the tract's

developTnt if it is considere a profitable undèrtåking.

'le lack of incriininating evidenæ concerning JV's does not imly blanket

appoval of them. These joint association do represent a corative effort

amng ostensible rivals an therefore should be llnitored closely. Of particu-

lar interest on antitrust grounds are JV caines amng large prodcers.

Such activity wa especially prominent during the 1971-74 period when JV

assoiations amng the nBjor gas producers resulted in a significat "shared

dominance" category of leases where two or llre majors o:ined to maintain

greater than 50 percent financial interest in a JV lease. In the abence of

evidence showing the necessity of intra-rjor JV's On efficiency grounds, 11

an appropriate pulic policy may be to discorage JV's amng the largest

prcxucers. 'le recent Interior Departmnt prohibition of JV's amng ættain

large prcxucers is a useful policy initiative in this reard.

II In the process of formulating its OCS JV ban, Interior's staff did not
find evidence of imprtant efficiencies derived from intra-major JV's. See
Departnt of the Interior report, Joint Bidding for Federal Offshore Oil an
Gas Lads, an Col and Oil Shale Lands, U.S. Senate, Gaittee on Interior
and Insular Affairs (Washington, 1976).
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CHAER V

tbnproducing Leases in the OC Sector -
Behavioral Tests of Alleged Monopolistic Behavior

'I':1" ¡I '
11,
iii

i Iii

:1
I:

:¡

1. Introduction

Nonproducin: leases in the Federal offshore area have ben a continuing

30urce of controversy. Of particular concern have ben the socalled extended

term producible shut-in leases (PSI's). These are nonprodcing tracts that

Attention will focus on the prediction of the llnopoly hypothesis that

1ave ben in existence for over five years. While the petroleum comanies

;tate that develo¡nt delay on these tracts is unavoidable, ii such leases
. ~ò . ""_

lOnetheless represent a potential form of llnopolistic supply restriction. As

10ted in chapter II, develo¡nt delay throuh th utilization of. PSI status

'an be viewe as an attemt by the major proucers to create an artificial

¡as shortae designed to force the FK to raise its ceilin: price on interstate

¡as. This chapter evaluates the validity of such a llnopoly thesis by anlyzing

JWership patterns of PSI holdings in the Guf Cot CCS sector.

the rrjor producers hold a dispr~rtionately large share of PSI tracts. 'lis

"roducers, actin: as doinant firms, seek to influence FFC price ceilings by

I ~ : : ;

!i:"

I:
,:11
",I'

;"'1

expcted pattern follow fran the postulate that a grop of the largest

inconseqential. As a result, their PSI holdin:s should be low relative to

",i tholding camrcial gas deposits fran the market by placing them in PSI

status. ~aller producers, on the other hand, have less incentive to hold

8ack supply since their perceived effect on market supply is relatively

that of the major producers.

ii The chief reasons given by producers for delay are (I) geological an
technological problem connected with developmnt of the tract, (2) lack of
?ipeline facilities to carr the petroleum onshore, and (3) delays in attaining
~PC certification for the sale of natural gas. Federal Power Comission,
Jffshore Investigations: Producible Shut-in LEases (First Phase) (Washington:
u.s. Governmnt Printing Office, 1974), p. 2.
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By cotrast, no significant association beL-en prodcer size an
relative PSI share should enrge in a norinopoly situation. In this context

each producer, regardless of size, does not attenpt to influence price but,

rather, adjusts his supply to the price level set by the FR:. Hence, no

positive assoiation beL-en firm size an PSI share should enrge.

'le search for monopolistic patterns of PSI holdings utilizes two

approaches. First, the ~nership distribution of all leases classified PSI

in certain years is analyzed. Second, on a more disaggregated bais, the

owership of PSI tracts fran selected lease š;;eS' is cared to th set of

all leass issue at thse saes. 'Iis latter apprch all= for a more'

specific carison of relative PSI levels since the lea age factor ca
be held constat. In ooth caes, statistÜ-ñ 1 research evaluates ..'hther tiie

owership distribution of PSI leases deiates significatly fran that pattern

expcted if such tracts were allocted ranaiy arng all prucrs.

PSI tabations for irrividual producers will foas on the years 1970

and 1974 since both periods coincided with charges that the major prucrs

were contriving to create a shorte by holding back on gas supply. 'Ie year

1970 marked the beinning of curailmnts by gas distributors which in turn

led to pressure on the FPC to increase gas price ceilings. The National

Rate Procing (Doket No. RM 75-14), which led ultimtly to the latest FPC

price rise in 1976 (Opinion No. 770), was initiated in 1974 amid chares that

the producers deliberately created a crisis atmsphere in order to increase

price ceilings.

The primary measure of producer size is nationwide production in

1974. As noted in chapter II, prouction market share (along with the closely

associated proved reserves market share index) serves as a rlasure of a
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capany's exploration-developintal capacity and thus may be indicative of its

perceived effect on market supply. In this reard, particular attention fOOlses

on the eight largest natural gas producers. 11 It is wi thin this group that

instances of domnant firm behavior are most likely to be found ,since these

capaies have a greater probability of perceiving their influence on market

supply. 'le compies within this size group also stad to receive a ccn-

surately higher reward (in the form of an appreciation in the value of their

un=n tted resources) fran a successful monopoly supply strateg than wculd

be the cae wiL~ smller producers. . ~ò

Canpa market shares based on th value of leases puchased at 1971-74

OCS lease sales are also utilized as a producer size measure in evaluating the

pettem of 1974 PSI holdings. Tracts purchased during this period were likely

to be un=i tted by the beginning of 1974; hence, they represent the principal

reserve stoc to benefit fran a subsequent price rise by the FP. An expcted

ioopoly pattern thus wculd be a positive association betwen PSI share and

1971-74 lease =ership: the larger a producer's sto of un=ntted reserves,

the greater his incentive for holding back older tracts (i.e., those pat five

years of age) in an attemt to raise FP ceiling prices.

2. Statistical Analysis

PSI Holdings on a Yearly Basis:

Anlysis of PSI a.ership pattern focses on those leases so classified

in a particular year. Due to differences in the tim seqence of purchases

amng producers, interfirm ooparisons based on their respective shares of the

total PSI's may not be valid; e.g., a seller with no lease over five years

1/ The eight largest producers on a nationwide basis for 1974 are: Exxon,
Texaco, Stadard Oil (Ind.), Gulf Oil, Mobil Oil, Shell Oil, Atlantic Richfield,
and Union.
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of age caot by definition have any PSI tracts. Y A more relevant measure

for comparison purpses is thus the ratio of a proucer's PSI holdings to

the set of all leases owed by him that are greater than five years of age:

* *Pt = xt

~
where: *~ = leases that have been issued earlier

L
than t-5 that have not yet initiated
production

..';;

xt = the set of all leases (producing and
nonproducing) issued earlier than t - 5

t = cu=ent tim period

A procer's PSI index is based on its iirking share interest of bonus pants

originally pad for each lease. y
*

The expcted pattern of P iirx arng proucers is as follo,s: In the

nonrnoply case, PSi's are presumd to be distributed randany aing proucers

in prortion to their pud:ases.
, * ,

Hence, the PSI irdex P should display

*
no size pattern aing producers; i.e., the expcted value of P shold be

the same for all proucers, regardless of size. Under th monoply hypthesis,

the major producers are excted to control a disprorortionately large share

of PSI tracts; hence, they should disply p* levels significantly higher than

those of small producers.

The resulting statistical analysis dos not suprt the nDnoply hyp

As a group, the majors' PSI index (p*) has generally been belCM thatthes is.

1/ The
a lease
defined

"age" of a lease refers to the elapsed tim between its issuance in
sale and the current tim period being considered. PSI leases are
as nonproducing tracts that have been in existence for over five years.

2/ That is, a producer's lease holding
its iirking interest share of the total
paid for the tracts.

*
totals, X and X, are weighted by
value of bonus paymnts originally
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of the industry average. fur the 13 years during the 1963-76 period where

calculations o:uld be made, the PSI index of the major grop wã. lCYr then

that of the CXS total in every year except 1974 when the major producer index

was higher (tale V-l). Y Also, individual caparisons among the major group

for 1970 and 1974 indicate a diversity of PSI rates inconsisent with a collusive

withlding scheme. PSI indices in 1974 rane fran Shell Oil's 13.9 percent

to Union's 50.9 percent. The 1970 rane is considerably greater: 2.6 percent

to 66.0 percent (table V-2).

A fina test of the moncly hypL~esis is to gèarch for a positive

relationhip betwen proucr size and PSI rate arng all CXS operators.

'le resulting taulation is sho in table V-3 where PSI indices are averaged

for capanies groupe by tw size irdice~-1974 natiexlWide gas production

and 1971-74 CXS lease purchases. Beyod the two smlest size groupings,

no evidence of a positive PSI-size of firm relationship is apprent.

1974 PSI Leases Issued at L~e 1962 a~d 1967 OCS Lease Sales

Lease scies fran tw years, 1962 and 1967, accoted for the buk of

PSI tracts in 1974. Sixty-nine of the 94 leases classified as PSI in 1974

originated fran these leas sales. This section suirizes the c.ership

pattern for this important subset of PSI tracts. The information develope

shows a relatively low level of PSI holdings for the major group.

'le top eight producers' share of PSI leases was 40 percent capared

to their 54 percent share of original purchases. Tv of the majors (/obil

and Union) had no PSI holdings at all, despite their original acquisition

share of 7.7 percent (table V-4) .

1/ 'le higher major group total for 1974 is due chiefly to Union, the second
9nllest coiany within the major group. Union's PSI index (value of PSI
tracts as percent of total value of all tracts over 5 years of age) rose
to 51 percent in 1974 from 5.3 percent in 1973. By 1975, howeer, its PSI
index had declined to 31. 8 percent as the total value of its PS I holdings
droppe from $22.6 million to $10.3 million.
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TABE V-l

PSI Holdings of the Eight Major
Gas Producers: 1963-76

PSI index
value of PSI

holdings as percent of
total leases in existence

for over 5 years

...". .

(3 )
Major producrs index

divided by all
producrs index

= (1)/(2)

(1 ) (2)

Year Maiar proucers* All producers

1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

18.2
N.A.
17.4
27.3
35.4
31.3
28.0
22.2
12.9
18.3
16.6
23.9
16.8
ll.2

29.3
N.A.
31.8
37.1
44.7
40.2
36.5
24.9
15.4
23.l
20.6
21.6
17.2
21.0

.62
N.A.
.55
.74
.79
.78
.77
.89
.84
.79
.81

1.ll
.98
.53

;,

*Major producer groups: Exxoh, Texaco, Standard Oil (In.),
Gulf, Mobil, Shell, Atlantic Richfield, and Union oil.

N.A. - Not Available

SOUCE: F' tabulation based on I£pt. of the Interior files.
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TABE V-2

PSI Holdings for the Eight Largest Ga
Producers: 1970 and 1974

Producer 1970 1974Nuir of Nuir of
PSI leases PSI iooex* PSI leaes PSI index*

'X Corp. 15 22.l 7 27.5

ci=, Inc. 38 66.0 10 26.2

idarà Oil 00. (Ind.) 34 48.5 . ~ò 8 18.5

cl Oil Corp. 4 9.7 7 30.8
o Oil Corp. 8 l4.2 8 18.7

1 Oil Co. 16 9. i 5 13.9

mOil Co. of Calif. 5 22.7 6 50.9

intic Richfield Co. 4 2.6 9 25.7

3. - maJor grop 22.2 23.9

Ü - al firm 24.9 21.6

*Value of a producer's PSI leases as a percent of its leases over 5 years in age.

Source: FK tabulation based on U.S. D2pt. of Interior, files.
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TAB V- 3

Distribution of 1974 PSI Share Indices Grpe by
Selected Company Size Indices

Average PS I iooex* for
producrs groupe by:

1971-74 CXS
Size categories 1974 nationwide lease sale

ranked high to low produc t ion aa:uisitions

1-4 25.8 28.8
,.';;

5-8 14.6 12.7

9-l2 23.0 24.7

13-16 20.5 64.9

17-20 50.0 37.2

21-24 5.6 9.1

25-29 9.0 0.1

*unweighted average PSI index for ccpaies in each size grop.
A coiany's PSI iooex is the ratio of the value of its PSI leases to
the value of all of its leases that are over five years of age.

SOUCE: FT tabulation baed on IEpt. of the Interior files.
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TAB V-4

III" !
,

I

Prucer market share based on Ixus value
of tracts purchased

(percent)

Major Gas Prucer Maket Share Ratios for 1974 PSI
Leases Issue at the 1962 and 1967 OCS Lease Sales

(1) (2) (3 )

Share of leases pur- Share of all
chased at 1962 and leases pur- PSI share
1967 lease sales chased at., minus tota

Prucer classified PSI in 1974 1962 and 1967 lease share
lease sales ~(l) - (2)

Exxon Corp. 3.5 8.8 ~5. 3

Gulf Oil Corp. 7.9 10.3 -2.4
Shell Oil Co. 12.7 15.0 -2.3
Texaco, Inc. 11.0 8.4 2.6
Stanard Oil Co. (Ind.) 0.8 1.6 -0.8

IAtltic Richfield Co. 4.2 2.6 1.6
Mobil Oil Corp. 0 5.1 -5.l ::!

Union Oil Co. of Caif. 0 2.6 -2.6 !I

'I ta - Majors 40.l 54.4 -14.3

SOUCE: FT tabulation based on l£pt. of the Interior files.

NO: Markt share ratio is a prodcer's =rking interest of its
leases as a percentage of the industry total.

"~I

!I!
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'le majors i relianæ on joint ventures was also relatively low (tale

V-5). Vhile 20 percent of their original 1962 and 1967 purchases were aCXuired

jointly, the corresponding figure for FSI leases aCXuired at these sales

was less than LS percent. It is also imrtant to note that none of the

joint ventures involving FSI tracts ccin IIre than one major. Hence,

it does not appear that joint ventures were used by the majors as a ver1icle

for coordinating a joint FSI holding strategy for leases issued in 1962 and

1967.

Trend in FSI Holdings
,.';:

The manitude of PSI holdings, in both an absolute am a relative sens,

reached a peak in 1967 an has declined steêÙily in sins"'uent pericxs. The

1976 tota of 80 FSI's represents a 70 percent drop fran the high of 275 in

1967. A similar reduction is found for PSI's expressed as a percentage of all

tracts greater than 5 years of age (tale V-6).

Part of this decline is attribtable to govemrnta responses to the

in=easirq scarcity of danestic petroleun supply. 'le D2partent of the

Interior has place heightened pressure on producers to develop within the

five-year pericx and thus to reduce their inventory of FSI leases. 'le FPC

has attEmpted to speed up its pipeline certification procures. Also the

Coission's adoption of an optional pricing schem in 1973 allow som pro-

ducers to brirq high cost reservoirs into production at prices higher than

prevailing FPC ceiling levels. 1/

In addition, the post-1967 decline appars to reflect the increased

ability of proucers to develop expitiously the volum of tracts issued by

Interior. In this regard, the peak year of FSI activity in 1967 was influence

1/ Optional Procure for Certificating New Producer Sales of Natural Gas,
48 FPC 218.
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TABLE V-6

PSI Leases in the Gulf
Coast OCS Sector: 1963- 76

Year

1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976

Numr of
PSI leases

PSI leàses expressed as "
percentage of total
numr of leases in

existence for
over 5 years

34
!\oA.

45
82

275
238
221
183
109
122
107
94
80
80

35.4
N.A.
42.5
44.l
63.l
57.3
53.0
43.6
27.l
25.3
22.8
19.5
16.8
15.2

. ~.. .

N.A.- Not Available

Source: FT tabulation based on Lept. of the Interior files.
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by the extraordinary OCS leasing activity in 1962. In that year, Interior

issued 420 tracts, one more than the cumulative total issued in the previous

history of CXS leasing. rbt coincidentally, the peak PSI year of 1967 marked

the first year pat the primry (5-year) term for the 1962 tracts. Over

50c percent of the PSI tracts as of 1967 were issued at 1962 lease sales. 11

The large numr of leases issued in 1962 appeared to have taxed the capacity

of produçers to develop them wi thin the 5-year primry term. In addition to

high voluæ of leases, 1962 marked the first significat issuance of deep
....

oater tracts (greater than 240 feet) for lIich new drilling techniqus were

reire. Y viewe in this persptive, the subsent decline in PSI

ooldings m;:nrh-1 :reflect t-ho ~Tnrortrn. ::::T"l-::l-;rv ,,-F +-h"" ~+-..1n.,WT ;ro'~""+-""" l-r._... -~..--~"-.. -...r........a ..~ ...... .t'-....'-.... ..a...........z ..

offshore leaing activity. Façtors that have facilitated this trend include

advances in the technolog of offshore exploration and developlnt an a less

errtic leaing rnlicy pusue by the Lepartent of the Interior.

3. Concluding Remrks

To sumrize, anysis of PSI holdings over the 1963-75 period dos not

sup¡rt allegations that they have ben utilized in a collusive attempt to

restrict natural gas supply. The PSI indices of the eight largest gas

producers--thse most likely to pursue a monornly supply strategy-wre la.r

than th OC sector as a whole for rrst of the period examned. Overall, it

appars that the major producers, to the extent that thy have generally

exhibited a lm.r than average PSI index, initiate production on their leases

at a soewhat faster rate than smller produçers. This pattern may be due to "
'1:1

II
I

II

II
ii

l/ Of the 275 leases classified PSI in 1967, l58 were issued in 1962 lease
sales.

Y See Oil and Gas Journal, March 26, 1962, pp. 79-83.
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the possibly superior exploration develot1ent ability of the majors or it may

simly reflect the ty of tracts they purchase.

The apprent normonoplistic nature of PSI holdings does not necessarily

imply that the existence of such tracts is as inevitable as menrs of the

petrolei. iroustry may claim. 'lere ranains the ¡:ssibility of specuative

witholding on the part of producrs anticipating (rather than causing) higher

FPC ceiling prices in subsequent years. Spcuative withlding resul ts when

producers anticipate that additional revenues from a price rise in a subeqent

period will more than offset the op¡:rtunity ~~st'of delayd reenues in the

preent period. The significat upwd Ileænt of FPC price ceilings, pIus

L-he ¡:reanÜil exctation of deregulation, no dout may en=ura:e such attents.

Specuative withlding does not directly relate to the catitivenes

of the gas sector, however. It =ncerns instead the behavior of regulatory

agencies an their ability to formulate pricing ¡:licies that resul t in a
stable demd-supply eqilibriun over tim. Since at least 1970, the FPC has

ben unable to achieve such a result beuse the in=easing shortfall' of gas

supplies has placed =ntinued pressure on that agency to revise its price

ceiling upvrd. In such a regulatory enviromient, speculative withlding is

a rational response of profit maximizing finn and does not depend on perceived

market ¡:wer. As a consequence, the existence and magnitude of specuative

witholding is both difficult to quantify and not germe to the search for

manifestations of monoply ¡:v.r.
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Chapter VI

Conclusions

The aim of this study has been to evaluate the gas supply industry's

corti tive potential in an environmnt where Federal price regulation is

absent. Although conclusions must be considered tentative due to the extensive

influence of FPC regulation on both structure and behavior, the evidence

develope suggests that L~e gas inòustr¡ is capable of workably competitive

performnce. The principal findings germne to this evaluation are as follows:
,".

Seller eoncentration in the production sector is relatively moerate.

Ba on eib~er production or reserves, the largest producer's output share

ranges fræi 11 to 12 percent while the eight largest producers account for

approximtely 45 percent of output. 'lese figurs are similar to the meian

levels for the manufacturing sector and are below those threshold levels most

camnly identified with monoplistic behavior. Of greater consequence,

there exists a large numr of producers of morate size that possess adeqate

capacity to develop resources on a scale sufficient to frustrate any mono-

polistic supply restriction scheme of the larger producers. This supply

potential is greatest in L~e onshore sector where relatively smll tract sizes

and lower capital reqirements are particularly conducive to ~all producer

participation. Hig~ initial capital outlays have prevented the participation

of many small producers in the offshore area, yet there remains in that sector

a nucleus of producers that appar sufficiently large in numr to frustrate

attempts at a collusive development strategy.

Exchange characteristics of the gas sector tend to 1 imi t the scope of i

I

II

,i
!i
ii
'i

monopolistic behavior since the prevalence of longterm contracts creates a

dynamic situation in which industry capacity is constantly turning over at a

rapid rate. Producers are thus limited in their ability to fine-tune supply
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levels on a year-to-year basis in accordance with joint profit maximizing

aspriations. Since production fran existing tracts is set by long-term

contract, output variations have to be cordinated by reductions in the deve-

lo¡:ent of leases, a more difficul t and less exact procss. y'

Integration bet;.en the production and transportation stages does not

appar to pose a copetitive threat. Integration is quite low in the inter-

state market where gas producers sell to a largely independent pipeline sector.

Vertical links appar sawhat higher in the interstate sector but are not of
.'-"

a nature to create signific~nt comtitive problems. In both markets the

recent increase in vertical integration has pro-ccr.ptitive overtones since

it has generally taken the form of backrd movements by gas purchasers into

the production stage. The totential for such activi ty in tJie future can be

expcted to limt the ability of major gas producers to pursue a monopolistic

suply strategy.

Joint venture activity within the industry is extensive and has been

in=easing. AlthOlqh such activity is a potential threat to cctition, its

current level does not appar to create a cxtitive problem. In general,

joint venture contacts amng the largest producers have been diverse and of a

temp:rary nature. Future problems in this area have been considerably miti-

gated by a recent Interior Departmnt ruling which forbids cominations amng

the eight large producers in bids for Federal offshore leases.

The Interior Departnt' s influence over both gas supply and seller

structure in the Federal offshore sector constitutes an important lever

1/ In contrast, the prevalence of sp:t market transactions in crue oil
provides a more favorable environmnt for output maipulation. The classic
example here, of course, is the prorationing scheme devised by the
Texas Railroad Comission whereby ;.ll output levels ;.re varied on a monthly
basis in order to support prices at predetermined levels.
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in be used to stimulate cxtitive behavior. Interior plays an

int role in the determnation of Feeral offshore gas supply through

~ulation of lease sale schedules and its influence on the timing

ct develo¡:nt. 'le D2partnt also has an impct on seller structure

offshore sector through its ability to reglate the form of bidding

ies eligible for o.ership of Federal leases. The ba on joint

~es amng eight large petroleum pvocers is one exa~ple of L~e farm

this authority can tae.

i\ anlysis of amership pattern for nonpcing leases .;,:itl;i-e Federal

ore areas indicates IX evidence of atterrts at monopolistic supply =ntrl

,e iijor producers. As a group, the eight largest gas prodcers exibitc-'

ngs of nonproducing leases simlar to or less than that of the indutry

whole during the 1963-75 period.

The abve findings suggest that Federal price reglation is not necessary

:mtrol monopolistic tendencies in the gas sector. 'le industry's structure

ingishes it fran the tulk of indstries subject to iiximu price rel",

! (such as electric utilities) where technology dictates significat entry

:iers and a consequent highly concentrated seller structure. Vhile the

~arance of monopolistic dislocations in a nonregulated situation cannot

,uled out, such cases should be amnable to antitrust action and to the

wing influence of Interior D2partnt oversight efforts in the offshore

'tor.

''I'
'i:
i"
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APPENDIX A

Production and Proved Reserves Statistics

The FT's Natural Gas Survey Questionnaire (Gas Survey) formd the

primry data source for individual copay production and proved rèserves

figures. 'Ie questionnaire was sent to 59 large natural gas prodcers.

'Iese companies are listed in table A-l. In 1974, the 59 respondents

ac=unted for 76 percent of total production and 79 percent of proved re-

serves.

The Gas Survey consisted of five qustions. . 'The'first three sought

infoi:tion on cxpay prodction an reserves levels on both a natiorTide

and an area basis. Relevant cay figures .ere rested for the years

1960, 1965, and 1970 throgh 1974. Question numr four =ncern con-

tractual relations be~en the surveyed proucers and their custanrs during

the 1973-74 period. It reested price and sales infonntion on an individual

contract basis along with identity of firm participating in joint venture

coines. The fifth question dealt with producible shut-in leases in the

onshore an offshore areas. The present report is based on reslXnses to the

first three questions. This infonntion allowd for the =nstruction of =n-

centration ratios, based on production and proved reserves, for the nationwide

market as well as for selected regional sectors.

Definitions of production and proved reserves in the survey are those

utilized by the American Petroleum Association and the American Gas Association

(table A-2). These definitions were chosen because of their wide utilization

in the petroleum sector and because they are available in aggregate form, thus

providing a consistent basis for concentration measuremnt. 1/ Conversely,

ii Utilization of the API-AGA production and reserves aggregate totals
should not' be construed as an endorsemnt by the F' of their veracity.
choice was rather a pragmatic one dictated by industry usage.

thus
'le
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TABE A-l
Natural Gas Producers Surveyed by

The Federal Trade Cassion

Producer

Amrada-Hess Corp.
Amarex, Inc.
Amrican Petrofina, Inc.
Arkansas Louisiana Gas Co.
Ashland Oil, Inc.
Atlantic Richfield Co.
Austral oil Co., Inc.
Aztec Oil & Ga Co.
Belco Petroleum Corp~
Burm Oil, Inc. (Signl Petroleum Co.)
Cities Service Co.
Cotal States Gas Corp.
Columia Gas System, Inc.
Conslidated Natural Gas Co.
Continenta Oil Co.
Cox, Edin L.
Diamnd Shamoc Corp.
El Paso Natural Gas Co. Y
Exxon Corp.
Forest oil Corp.
General American Oil Co. of Texas
Getty Oil Co. 2/
Gulf oil Corp.-
Ha~ilton Bros. Oil Co.
Hunt oil Co.
Husky Oil Co.
Kansas-Nebraska Natural Gas Co.
Kerr-McG Corp.
Kewanee Oil Co.
Lone Star Gas Co.
Louisiana Land & Exploration Co.
Mapco, Inc.
Marathon oil Co.
Mesa Petroleum Co.
Mi tchell Energy & Developint Corp.
M:bil oil Corp.
Murphy oil Corp.
Occidental Petroleum Corp.
Panhandle Eastern Pipe Line Co.
Pennzoil Co.
Phillips Petroleum Co.
Pioneer Natural Gas Co.
Placid Oil Co.
Shell Oil Co.
Southern Natural Resources, Inc.
Southern Union Gas Co. (Western Gas Interstate)
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TABE A-I
Producers Surveyed by

The Federal Trade Cossion
(Continued)

Producer

Sothland Royalty Co.
Stanard Oil Co. of Calif.
Stadard Oil Co. ( Ind. )
Stanard oil Co. (Ohio)
Sun oil Co.
Superior oil Co.
Tenneco, Inc.
Texaco, Inc.
Texas Eate= Trans:ission Corp.
Texas Gas Transmssion Oorp. y
Texas Oil & Ga Oorp.
Union oil Co. of Caif.
Union Pacific Corp.

,".

Y Conpanies included with El Paso Natural Gas are: lbrt""st
Production Corp., Pecos 00., El Paso Products 00., Ojessa Natural
Gas Co.

Y Ca:paies included with Getty Oil Co. are: Mission Corp.,
Skelly oil Co.

Y Included with Texas Gas Transnission Corp. is Texas Gas
Exploration Corp.
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TABE A-2
Instructions to Gas Survey Respondents
Regarding the Lefinition of Production

and Proved Reserves

Comany Consolidation:

1. For purses of this Spcial Report the "reporting ca.tBny" refers
to any corrany to which this questionnaire is addressed and inclu:es any sub
sidiary Ched or =ntrolled directy or indirectly by the addressee. "Control"
means the power to determine basic business policies such as investment in
plant an eqipnnt, price policies, and prodct develo¡nt an can be baed
upon ownership of less than a majority stock interest. The reporting cainy
must also include any joint venture or partnership in which the addressee and
any subsidiary, Ched or =ntrolled directly or indirectly by the addressee,
has an ownership interest.

, ~~

Proved Reserves Definition:

1. For purses of this report, the defintion of proved reserves adopted
by the Amrican Gas Association in its anual publication, "Reserves of Cre
Oil, Natural Gas Liquids, and Natural Gas in the United States and Caada and
Jnited States Productive Capacity," Volum 28, June 1974, and the accanying
instructions are to be used. 'le first tw: paragraphs of the following definition
appar on pae 103 of this publication, the third paragraph is derived from
::ge 99, and the last para:raph is derived from paes 96 an 97.

Proved Reserves are the estimted quantity of natural gas which analysis
of geologic an enginering data dEl0nstrate with reasonale ærtainty to be
re=verable in the future from know oil and gas reservoirs uner existing
economic and oprating =nditions. Reservoirs are =nsidered proved tht have
demnstrated the ability to produce by either actual production or =nclusive
formtion test.

The area of a reservoir considered proved is that portion delineated by
irilling and defined by gas-oil, gas-wter =ntacts or limted to the struc-
tural deformation or lenticularity of the reservoir. In the absence of fluid
::ntacts, the lowest known structural occurrency of hydroarbns =ntrols the
aroved limits of the reservoir. 'le proved area of a reservoir may also
inclu:e the adjoining portions not delineated by drilling but which can be
evaluated as e=naically prodctive on the bais of geological an engineering
iata avalilable at the tim the estimte is made. 'lerefore, the reserves
ceported should inclu:e total proved reserves which may be in either the drilled
Jr the undrilled portions of the field or reservoir.

Natural gas reserves take into ac=unt the Shrinkage of the reservior
Jas volume resulting from the rEl0val of the liquefiable portions of the
'iydrocarbon gases and the reduction of volume due to the exclusion of non-

.ydrocarbon gases where they occur in sufficient quantity to render the gas
~arketable.

I"
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TABE A-2 (=n't)

2. The term "Gross Cæpany Prved Reserves" refers to the reporting
company's owed interest in proved reserves plus its proprtionate part of
any royalty or other non=st-bearing interest in proved reserves o~ to others.

Production Definition:

1. Production refers to the total volum of natural gas withrawn from
producing reservoirs less the volum retur to such reservoirs in cycling,
repressurizing of oil reservoirs and conservation oprations. Production also
should be corrected for shrinage resulting from the renoval of the liquefiable
portions of the gas and exclL!des non-hydrocrbon gases where they occur in
sufficient quantity to render the gas unrketable.

2. 'le tern "Gross Cbpany Production" refers to the reporting cay's
owed interest in production plus its praprtiofatE" part of any roalty or
othr non=st-bearing interest in production o~ to others.

Source: Federal Trade Canssion, Special Report, Natural Gas Surve-y, issue
Mach 14, 1975, pp. 2-4.
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more liberal definitions of reserves were not reqsted because of the lack of

an acceptable definition and the unavailability of emirical aggregates.

Canpaies were instruted to report prodction and proved reserves on a

'gross consoidated bais; i.e., calany totals included the share of natural

gas naninally a-ed by roalty a-ers.

For the top 30 producer and proved reserves groups, canparisons were made

between each comany's Gas Survey submission for 1974 and corresponding data

available fran public sources. Tale A-3 cares proÇLKtion figures while

tale A-4 Caares proved reserves estimtes. Y In the majority of caes,

the Gas Survey figures tended to be higher than the pulic ones. OVerall, Gas

Siey totals for the res¡:nt firn i.re 9.5 percent higher th =rre-

spndirg pulic figures for prodction and 6 percent higher for proved reserves

(in each case the difference is expessed as a percentage of the relevant Gas

Suey total).

The differences betien the pulic and Gas Survey figures are not

surisirg in light of the wide variation in definitions that proucers

chooe to present their prouction and reserves statistics. ' Of particular
I

relevance for the anparisons made in tables A-3 and A-4 is the anission

by mot comanies of royalty interest in either their prouction or proved

reserves statistics. This factor can be substantial since royalty

interests in petroleum prcprties typically range fran 12 to 20 percent.

"

II
:111
,

I;

ii Three copanies were not included in the coparison because of unavailable
public figures: Hunt Oil, Panandle Eastern, and Consolidated Natural Gas.
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TA A-5
Largest Natural Gas Prucrs: 1960

Production
ran Producer

Gas
production
(miL. cu. ft.)

~rcent
of u.s.
tota

j

1
2
3
4
5
6
7
8
9

10
II
12
13
14
15
16
l7
18
19
20
2l
22
23
24
25
26
27
28
29
30

Exxon Corp.
Standard oil Co. (Ind.'
Phillips R=troleun Co.
Texaco, Inc.
r-bil Oil Corp.
Shell Oil Co.
Guf Oil Corp.
Cities Service Co.
Standard Oil Co. of Calif.
Getty Oil Co.
Su Oil Co.
Union Oil Co. of Calif.
Superior Oil Co.
~nnzoil Co.
Atlantic Richfield Co.
Continental Oil Co.
El Paso Natural Gas Co.
Sinclair oil Corp.
Sunray Mid-Continent Oil Co.
Maathon oil Co.
O1anplin ~troleui Co.
Pure oil Co.
AmradirHess Corp.
Paandle Eastern Pipeline Co.
Diamond Shairoc Corp.
Lone Star Gas Co.
Columia Gas Systen, Inc.
Consolidated Natural Gas Co.
Hunt oil Co.
Tenneco, Inc.

.".. .

751,450
626,281
511,730* Y
510,183
399,000
367,306

'-365,000*
311,340
283,993
288,532
273,694* Y
271,304
225,372
209,210
186,0:;4* 2/

l78,572
162,915
157,176* Y
151,663* Y
120,694
ll5,870
ll4,614* 2/
110,559 -
105,963

87,181
83,710
72,8l7
69,355
67,276
56,494

5.8
4.B
3.9
3.9
3.1
2.B
2.8
2.4
2.2
2.2
2.1
2.1
1.7,
1.6
1. 4

1.4
1.3
1.2
1.2
0.9
0.9
0.9
0.8
0.8
0.7
0.6
0.6
0.5
0.5
0.4

Total United States net production: 13,019,356

Concentra tion P~ tios: (percent)

4-firm
8-f irm

20-firm
3D-firm

lB.4
29.5
48.8
55.5
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Table A-5 (continue)

l/ U.S. & Fo,eign

Y U.S. & Canada

Souræ: Capay data - F' Natural Gas Survey where available.
'lose figures noted by an as terisk (*) obtained
fran J. Mulhollan an D. W=bbin, Concentration
Levels an Trnds in the Energ Sector of the U. s. Econan,
(Washington: u.s. G:vemnent Printing Office, 1974).

u.s. Total - AGA, API, CPA, Reserves of Crude Oil, Natural Gas
Liquids an Natural Gas in the u.s. and Canda as of
Dec. 31, 1973 Vo1. 28, June 1974, tale VIl. p. 120.
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TAB A-6
Largest Natural Gas Producrs: 1965

Gas Percent
Production production of u.s.

ran Producer (mil. cu. ft. ) tota

1 Exxon Corp. l, 260, 582 7.8
2 Stanard Oil Co. (Ind.) 866,674 5.3
3 Texaco Inc. 751,208 4.6
4 /obil Oil Corp. 665,000 4.1
5 Gu f Oil 597,140* 3.7
6 Shell Oil Co. . .584;913* 3.6
7 Union Oil Co. of Caif. 498,944 3.1
8 Phillips Petroleum Co. 485,450* 3.0
9 Standard Oil Co. of Caif. 444,821 2.7

10 Continental Oil Co. 402,471 2.5
II Cities Service Co. 36l,616 2.2
12 Getty Oil Co. 347,897 2.l
13 Sun Oil Co. 329,854* Y 2.0
14 Superior Oil Co. 277,243 1. 7
15 Atlantic Richfield Co. 261,538* 2/ 1.6
16 Sinclair Oil Corp. 257,182* l¡ 1.6
17 Penn il Co. 193,807 1.2
18 United Ga Pipeline Co. 185,055* Y 1.1
19 El Paso Natural Gas Co. 17l,979 1.l
20 Amrada-Hess Corp. 170,906 1.1
2l Panhdle Eatern Pipeline Co. 155,339 1.0
22 Sunay DX Oil Co. 135,591 * 0.8
23 Marathon Oil Co. 133,846 0.8
24 Diarnd Shamock Corp. l09,739 0.7
25 O1anplin Petroleum Co. l07,404 0.7
26 Lone Star Gas Co. 99,681 0.6
27 Columia Gas Systan, Inc. 80,410 0.5
28 Kerr-McG Corp. 77,379 0.5
29 Tenne=, Inc. 75,071 0.5
30 Hunt Oil Co. 65,727 0.4 ,

Total United States: 16,252,293

Concentration Ratios: (percent)

4-firm
8-firm

20-firm
30-finn

21.8
35.2
56.1
62.6
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il'li

!ili
i!.I:
,'I

II

TABE A-6 (continued) -'I
,

'Ii
'i'

lI u.s. & Cada
i

ii

I1I"
'i

I' !

II
",Ii' ,"
ji

Y Nort lIrica
J( U.S. plus Fbreign

Sorce: Ca data - FT Natural Gas Survy whre available.
'lose figures noted by an asterisk(*)
obtained from J. Mulhollan an D.
Webbink, Concentration Levels an
Trends in the Energ Sector of the
u.s. Ecnin, (Washingtn: U.S.
Governnt Printing Offiæ, 1974).

U.s. total - N;, API, CPA, Reservs of Cr Oil, Natural
Ga Liquids am Natural Ga in th u.S. am
Caada as of De. 31, 1973, Vol. 28, Jun 1974,
tale VII, p. 120.

,
,
..1
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Production
rank

1
2
3
4
5
6
7
8
9

10
11
12
13
l4
15
16
1 i

18
19
20
21
22
23
24
25
26
27
28
29
30

TAB A-7

Largest Natural Gas Producers: 1970

Producer

Exxon Corp.
Texaco Inc.
Standard Oil Co. (Ind.)
/obil Oil Corp.
Gulf Oil Corp.
Shell Oil Co.
Atl~Jtic Richfield Co.
Union Oil Co. of Caif.
Standard Oil Co. of Calif.
Sun Oil Co.
Phillips Petroleum Co.
Getty Oil Co.
Cities Service Co.
Continental oil Co.
Superior Oil Co.
Tenn=, Inc.
Pennil-United, Inc.
Maathn Oil
El Paso Natural Gas
Païhdle Eatern Pipeline Co.
Amerada-Hess Corp.
O1amlin Petroleum Co.
Lone Star Gas Co.
Kerr-McGe Corp.
Diamond Shæiroc Corp.
Hunt Oil Co.
Columia Gas SystEm, Inc.
Consolidated Natural Gas Co.
Mi tche11 Energy & D2vel. Corp.
Standard Oil Co. (Ohio)

Gas
production

(miL. cu. ft.)

2,242,920
1,552,749
1,208,300
1,030,003
1,006',305*

934,596
748,294
685,248
651,897
647,139
604.990
518,270
424,440
393,449*
340,144
326,779
251,439
187,381
179, LOL

167,428
l63,000
141,487
133,562
119,481
112,915
99,970
90,003
88,199
76,055
70,075

Percent
of u.s.
tota

LO.2
7.l
5.5
4.7
4.6
4.3
3.4
3.1
3.0
2.9
2.8
2.4
1.9
1.8
1.5
1.5
1.l
0.9
0.8
0.8
0.7
0.6
0.6
0.5
0.5
0.5
0.4
0.4
0.3
0.3

Total Un i ted Sta tes : 2l,960,804

Concentration Ratios: (percent)

4-firm
8-firm

20-firm
30-firm

27.5
42.9
64.3
69.l

-l26-
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TABE A-7 (continued)

Source: COlany data - Fl Natural Gas Survey where available. Those
figures noted by an asterisk( *) obtaìne
from J. Mulholland and D. iæbbink, Concen-
tration Levels and Trends in the Energ
Sector of the u.s. Econan, (Wahington: U.S.
Governent Printing Office, 1974).

u.s. Total - AGA, API, CPA, Reserves of Crude Oil, Natural Gas
Liquids and Natural Gas in the U.S. and Canada
as of Dec. 31, 1973, Vol. 28, June 1974, taleVII, p. 120. ,_.
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TAB A-8

Largest Onhore Producers of Natural Gas: 1960

Onhore ran Producer
Onhore production

(miL. cu. fL)
Percent of
U.S. total

1 Exxon Oorp.
2 Standard Oil Co. (Ind.)
3 Phillips Petroleum Co.
4 Texaco Inc.
5 Mobil oil Co.
6 Gulf Oil Oorp.
7 Shell Oil Co.
R Cities Service 00.
9 Sun Oil 00.

10 Getty Oil Co.
II Stadard Oil Co. of Calif.
12 Superior Oil Co.
13 Pennzoil Co.
14 Union Oil 00. of Calif.
15 Atantic Richield Co.
16 Sinclair Oil Co.
17 Sunay Midcontinent Oil 00.
18 Continenta Oil Co.
19 El Paso Natural Gas Co.
20 Marathon Oil Ce.

Total U.S. Onhore Production

Concentration Ratios (percent):

4-Firm lB.8
8-Finn 29.6

20-Firm 48.2

74l,343
620,757
506,751*
505,297
387,406
360,307

. .Jll,£96
294,612
273,694
269,960
261,973
211,470
209,210
205,187
186,039*
l57,176*
155,663*
l50,399
148,304
119,284

5.9
4.9
4.0
4.0
3.1
2.9
2.5
2.3
2.2
2.1
2.1
1. 7

1. 7

1.6
1.5
1. 2

1.2
1.2
1.2
0.9

12,578,895

Source: Those marked by asterisk(*) were obtained fran public sources.
All others derived fran FK Natural Gas Survey O-estion-
naire.
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TABE A-9

i:!, ,i

II
!,"

:,¡

Largest Onhore Producers of Natural Gas: 1965

Onore ran
Onhore production

(001. cu. ft.)

Percent of
u. s. tota \ Ii

1
2
3

4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

Exxon Corp.
Standard oil Co. (Ind.)
Texa=, Inc.
Mobil Oil Corp.
Shell Oil Co.
Guf Oil Corp.
Phillips Petroleum Co.
Stanard oil Co. of Caif.
Continenta Oil Co.
Cities Service Co.
Sun Oil Co.
Getty Oil Co.
Union Oil Co. of Caif.
Sinclair Oil Co.
Atlantic Richfield Co.
Superior Oil Co.
Pennzoi1 Co.
United Gas Pipeline Co.
Amrooa-Hess Corp.
El Paso Natural Ga Co.

1,182,772
815,580
724,614
612,262
498,812
489,5l9
481,507*
369,972'. '
349,353
330,226
329,854
316,259
276,087
257, l82*
254,479*
239,133
192,622
185,055*
170,238
156,424

7.7
5.3
4.7
4.0
3.3
3.2
3.1
2.4
2.3
2.2
2.2
2.1
1.8
1. 7
1. 7
1.6
1.3
1.2
1.1
1.0

i I

Total u.S. Onhore Production l5,312,869
, !

Concentration Ratios (percent):

4-Fim
8-Firm'

20-Fim

21. 7

33.7
53.9

Source: 'lose marked by asterisk( *) ~re obtained fran public sources.
All others derived fran FT Natural Gas Survey Question-
naire.
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Largest Onhore Producers of Natural Gas: 1970

Onhore ran Producer

1
2
3
4
5
6
7
8
9

lû
11
12
13
14
15
l6
17
l8
19
20

Exxon Corp.
Texaco, Inc.
Standard Oil Co. (Ind.)
Mobil Oil Corp.
Gulf Oil Corp.
Sun Oil Co.
Atlantic Richfield Co.
Shell Oil Co. .., .
Phillips Petroleum Co.
Stanard Oil Co. of Caif.
Union Oil Co. of Calif.
Getty Oil Co.
Cities Service Co.
Continental Oil Co.
Superior Oil Co.
Pennil-United, Inc.
Marathn Oil Co.
El Paso Natural Gas Co.
ParJ.'1ai..idle Eastern Co.
Amrada-Hess Corp.

Onhore production
(mi1. cu. ft.)

Percent of
U.S. tota

2,035,842
1,208,816
1,072,443

847,670
686,412
647,006
637,714
619,204
496,233
442,250
4l6,177
415,239
33ó,24û
284,811

.278,621
249,782
183,513
171,058
167,428
153,995

LO.9
6.4
5.7
4.5
3.7
3.5
3.4
3.3
2.6
2.4
2.2
2.2
1.8
1.5
1.5
1.3
1.0
0.9
0.9
0.8

Total U.S. Onshore Prucion 18,742,686

Concentration Ratios (percent):

4-rim
8-rim

20-rim

27.5
41.4
60.5

Source: FT Natural Gas Survey Questionnaire.
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TAB A-ll
Largest Onhore Producrs of Natural Gas: 1974

Onhore ran Producer

1 Exxon Corp.
2 'Txaco, Inc.
3 Standard Oil Co. (Ind.)
4 Gulf Oil Corp.5 /obil oil Corp.
6 Sun Oil Co.
7 Atlil~tic Richfield Co.
8 Shell Oil Co.
9 Phillips Petroleum rD.

10 Union Oil Co. of Caif.
Ll Getty Oil Co.
12 Stanard Oil Co. of Calif.
13 Cities Service Co.
14 Superior Oil Co.
l5 Cotinental Oil Co.
16 Pennoil Co.
17 Coatal States Gas Corp.
18 Panhanle Eastern Pipeline Co.
19 El Paso Natural Gas Co.
20 Marathon Oil Co.

Total u.s. Onhore Pruction

Concentration Ratios (percent):

4-Fii;
8-Fi rr

20-Firr

28.8
42.3
61.3

Onhore produçtion Percent of
(miL. cu. ft.) u.s. total

2,050,865 12.0
1,146,538 6.7

998,997 5.8
741,236 4.3
72l,820 4.2
578,606 3.4

. "'''504, 527 o nJ.U
489,117 2.9
457,461 2.7
382,919 2.2
339,558 2.0
323,170 1.9
308,224 1.8
258,687 1.5
252,805 1.5
208,376 1.2
207,551 1.2
196,103 1.1
'176,949 1.0
153,200 0.9

17,088,7l7

Source: pre Natural Gas Survey OJestionnaire.
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Table A-12
Largest Crud Oil Producers: 1974

Cr ude
production

ran

Net production
of crude oil,
=ndensate an
natural gas

liquids

Percent
of U.S.
total

1
2
3
4
5
6
7
8

9
10
11
12
13
14
15
16
17
18
19
20
2l
22
23
24
25
26
27
28
29
30

Exxon Corp.
Texaco, Inc.
Stanard oil Co. (Ind.)
Shell Oil Co.
ro.i ~ r''; 1 f"....~.Ái- 1..I.. ~Ll-.
Standard oil Co. of Caif.
Atlantic Richfield Co.
/obil Oil Corp.
Phillips Petroleum Co.
Cities Service Co.
Getty oil Co.
Sun Oil Co.
Union Oil of Calif.
Continental Oil
Marathon Oil Co.
Ci ty of Lort9 Bech
Amerada-Hess Corp.
Superior Oil Go.
Tenne=, Inc.
IDisiana Lad & Exp1. Co.
I1rphy Oil Corp.
Pennzoil Co.
Ashland Oil, Inc.
Kerr-McGee Corp.
Standard oil Co. (Ohio)
General Amr. Oil Co. of Texas
American Petrofina, Corp.
Coastal States Gas Corp.
Mesa Petroleum Co.
Occidental Petroleum Corp.

Total United States

Concentration Ratios: (percent)

324,850*
257.325*
196,735
l84,020
173,849
l5cJ;'745*
139,832
132,495
131,765
ll5,048 l/
111,800
99,331
98,404
79,570
63,525
.t~ "1 nAy"tu,.iuu
42,600 y
39,561
31,317*
.28,194
21,194
19,82l
17 , 944
13,400
10,821
10,200

7,438
5,376
3,345
3,157

3,818,683

Net Adjusted gross lI
4-firm 25.2 28.8
8-f irm 41.0 46.9

20-firm 64.l 73.3
3D-firm 67.2 76.8

8.5
6.7
5.2
4.8
4.6
4.0
3.7
3.5
3.4
3.0
2.9
2.6
2.6
2.1
1. 7
, ~.c.£
1.1
1.0
0.8
0.7
0.6
0.5
0.5
0.4
0.3
0.3
0.2
O.L
O.L
0.1
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TABE A-12 (continue)

Source: Caiany data obtained fræi the followng sources:
API, U.S. Petroleum Market Volums and Market
Shares: 1950-1975, Individual Comany Data
(Wash. 1976); Mooy's Industrial Manuals; and
J. Herold Service.

Notes: Y u.s. an Cada
Y Nort Amrica

Y Estimated gross concentration calcuated by
multiplying net concentration by 1.143. Se
J. Mulhollan and D. v.bbin, Concentration
Levels and Trends in the Energ Sectôt Òl: the
U.S. Econa (Wash: U.S. Goerrnt Printing
Office, 1974) p. 35.

i'
i

, ,

I

I
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TAB A-13
Largest Prucers of Natural Gas
in the Guf Oot Reion: 1974

Ra Producer

1 Exxon Corp.
2 Texaco, Inc.
3 Stanard oil Co. ( Ind. )
4 /obil oil Corp.
5 Shell oil Co.
6 Union Oil Co. of Caif.
7 Guf Oil Corp.
8 Sun oil Corp.
9 Stanard oil Co. of Calif.

lO Atlatic-Richfield Co.
11 Tenn=, Inc.
12 Getty oil Co.
13 Pennzoil Co.
14 Surior oil Co.
15 Continenta oil Co.
16 Cities Service Co.
17 Phillips Petroleum Co.
18 Kerr-McCe Corp.
19 Louisiana La & Exloration Co.
20 Columia Ga System, Inc.

..-¡¡ .

Tota Prodtion of all Surveyed Prodcers

Concentration Ratios: (percent)

4-finn
a-firm

20-finn

45.9
64.7
92.0

Production
(mÚ. cu. ft.)

1,780,878
1,356,084

563,463
472,381
472,357
430,066
410,320
397,069
346,469
331,097
318,314
309,527
260,439
230,854
208,694
180,733
106,360
83,633
56,918
54,501

9,080,3l9

l'rket share

(percent)

19.6
14.9
6.2
5.2
5.2
4.7
4.5
4.4
3.8
3..6
3.5
3.4
2.9
L5
2.3
2.0
1.2
0.9
0.6
0.6

Source: FT Natural Gas Survey O-estionnaire
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TAB A-14
Largest Producers of Natural Gas

in the Pennian Basin Reion: 1974

Rank Producer Produc don
(miL. cu. ft.)

Market share
(percent)

1 Guf oil Corp.
2 Exxon Corp.
3 Stanard Oil Co. (Ind.)
4 Mobil Oil Corp.
5 Atlantic-Richfield Co.
6 Texaco, Inc.
7 Shell oil Co.
8 Phillips Petroleum Co.
9 Getty Oil Co.

10 Su Oil Co.
Il Union Oil Co. of Caif.
12 Staard Oil Co. of Caif.
13 Superior Oil Co.
14 Cities Service Co.
15 Continental Oil Co.
16 Forest Oil Corp.
17 Marathn oil Corp.
18 Amrada-Hess Corp.
19 El Paso Natural Gas Co.
20 Pennwil Co.

384,306
322,274
l69,228
l64,6l8
163,678
148,831

,-. 145,801
l24,528
99,143
80,978
79,104
77,378
77 , 284
72,889
56,370
45,164
40, 584
23,725
18,645
17 ,633

15.9
13.3
7.0
6.8
6.8
6.l
6.0
5..1
4.1
3.3
3.3
3.2
3.2
3.0
2.3
1.9
1. 7
1.0
0.8
0.7

'fta Production of all Sureyed Producers 2,422,075

Concentration Ratios: (percent)

4-firm
8-firm

20-f i rm

43.0
67.0
95.5

Source: FT Natural Gas Survey Questionnaire
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TAB A-15
Largest Prodocers of Natural Gas

in the Hugoton-Anadark Reion: 1974

Ra Producer Production Market share

(mi1. cu. ft. ) (percent)

1 Stanard Oil Co. (Ind.) 249,324 11.1
2 /obil oil Corp. 239,425 10.7
3 Phillips ~troleum 00. 228,349 10.2
4 Paandle Eastern Pipeline Co. 184,711 8.2
5 Coasta States Gas Oorp. 162,880 7.3
6 Cities Service 00. 162,294 7.2
7 Guf Oil Corp. 106,027 4.7
8 Diaid Shem Co. ,.-.. .

104,239 4.6
9 Continenta oil 00. 75,899 3.4

10 Iosa Petroleum 00. 74,197 3.3
II Sun Oil Co. 66,479 3.0
12 Shll Oil Co. 61,602 2.7
13 Exxon Corp. 59,719 2.7
14 Atlantic-Richfield Co. 55,277 2.S
15 Teaco, Inc. 55,267 2.5
16 Kaas-Nebraska Natural Gas Co. 39,311 1.8
17 Kerre Corp. 34,261 1.5
18 Getty Oil Co. 33,646 1.5
19 Union Oil Co. of Caif. 33,087 1.5
20 El Pa Natural Ga Co. 24,319 1.1

Tota Production of all Sureyed Prodocers 2,243,216

Concentration Ratios: (percen t)

4-f,irn
8-firm

20-firm

40.2
64.0
91. 5

Source: FT Natural Gas Survey Qùestionnaire
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Appendix B

New Contract Sales
Concentration Ratios

New contract concentration ratios presented in Chapter III are

tabulated from gas sales based on contracts negotiated during spcified

time periods. In order to avoid distortion created by variations in
. ~~

the contract signing dates, sales are measured for the first full year

after the contracts are negotiated. Thus, for examle, a new contract

concentration ratio for 1975 is based on 1976 sales emating from

contracts signed in 1975.

The Federal Power Commission was the source of both interstate

and intrastate new contract informtion.

Interstate Contracts

Sales and owership informtion on interstate contracts intiated

during the 1968-70 period were comiled by Paul MacAvoy fr records

on file at the FPC. Further adjustments of the data were performd by

the FTC in order to reflect corporate consolidations.

Intrastate L8ntracts

Intrastate contract informtion was obtained from the results of

FPC surveys conducted for 1966-72 and 1975 periods. The 1966-72 survey

was initiated under Docket Nos. R389 an R389A and consisted of

questionnaires sent to producers with jurisdictional sales in excess
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of 10 million cuic feet per year. Surys were issued Jiit 26 and

July 24, 1970; Setemr 8, 1971, and Setembr 14, 1972. l! The 1975

data were obtaied fr copies of FPC form 45. TIs for is sen to all

prouærs with jurisdicational gas sales in exæss of 1 million cubic

feet. 2/ There were no surys for the intervnig years betwn 1972

and 1975.

II The FTC gaied acæss to the intrastate contract information
through an April 23, 1976 FPC order issæd under Doet No. Rl75- l47.

21 Form 45 was established mder FPC order 521, issæd January 7,1975.- ,.'.
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TABLE B- 1

Largest Gas Suppliers, Based an 1968 -7 0 NeK
Ccntract Sales - Natiom,ide

Ra

1

2

3
4
5
6
7

8

9
iO
II
l2
13

l4
l5
16

l7
l8
19
20
2l
22
23
24
25
26
27
28
29
3')

Seller
1968-70 NeK contract

sales volue
(miL. cu. ft.)

i

IHarket
share

(percent)

Ex en Corp.
Gulf Oil Corp.
Superior Oil Ce,
Standard Oil Co. (lnd.)
Texaco, Inc.
Atlartic-Richfield Co,
Nobil Oil Corp.
Phillips Petroleu Co.
Getty Oil Co.
Union Oil of Calif.
Sun Oil Co.
Shell Oil Co,
Kasas-Nebraska Natural Gas

Co.
Continental Oil Co.
Forest Oil Corp.
Lruisiana Lad ~ Exloration

Co.
Standard Oil Co. of Calif.
Pennzoil Co.
Texas Oil 5 Gas Corp.
Lone Star Gas Co,
Columbia Gas System, Inc.
E. Cockrell Co.
King Co,
Cox, Edidn L.
Hunt Oil Co.
Southern Union Gas Co,
Adobe Oi 1 Co.
n-1 kier. ;'1gt,
Union Pacific Corp,
Union Carbide Cor~.

3l3, 000, 204

1d4,456,942
l29,01J8,335 ,-.
lll,90l,713
iin,686,457
94,012,625
80,444,464
80,042,790
64, 57l, 070
59,234,06l
54 ,969,753
45,ll9,7l5

17,7
8.l
7.3
6.3
6.2
5.3
4.5
4.5
3,6
3,3
3.l
2.5

42,845,000
38 ,63l,98l .
37,069,876

2.4
2.2
2.1

29,736,000
29,549,953
28,379,000
22,827,135
20,247,264
17 ,3l5, 000

l5,43l,554
13,687,000
10,827,000
10,l65,532
9,924,000
8,513,000
8,2J7,000
7,747,604
7,489, DC"

1.7
1. 7

1. 6
1. 3

1. 1

1. °

o

.8

.6

.6

.6

.5
,5
,4
d

Total l, 773,067,265

Sources: Intra' ;ales - FPC Intra-state Sa les Survey. Docket nos. R389 and
R389A,
Interstate sales - Contract information on file at the FPC.
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r

1
2

3
4
5
6
7

8
9

10
11
l2
13
l4
l5
l6
l7
l8
LS
20
21
22
23
24
25
26
27
28
29
30

TABLE B-2

Largest Seller in the Gulf Coast Regiin Based on
Ne\, Contract Sales furing the 1968-70 Period

Rak
1968-70 New contract

sales volume

(miL. cu. ft.)

Sales VOlumE
?ercent of 1Seller

Exon Corp.
Standard Oil Co. (lnd.)
TeXaco, Inc.
~lobil Oil Corp.
Getty Oil Co.
Atlantic-Richfield Co.
Union Oil Co. of Caif.
She II Oil Co.
Sun Oil Co.
Loisia La & Exloration Co.
Pennzoil Co.
Continental Oil Co.
Stard Oil Co. of Calif.
Gulf Oil Corp.
Forest Oil Cor.
Cohiia Gas System, Inc.
E. Cockrell Co.
Superior Oil Co.
King Co.
Cox, Edwin L.
Lone Star Gas Co.
Hit Oil Co.
Union Pacific Cor.J.
Union Carbide Corp.
Texas Oil & Gas Corp.
SxchL,ge Oil & Gas Co,
DIP-Arey. Mgt.
Phillips Petroleum Co.

. Trans Ocean Oil, Inc.
Lo-Voc Gathering Co.

19i,964,ll6
98,l42,l99
'70,896,394
62,294,77l
59,l59,104
58,l76,287
36,792,06l
35,863,000
33,564,811
29,564,811
28,179,000
27,339,78l
21,725,953
19,271,642
17,578,000
17 ,3l5, 000

15,43l,554
13,2%,2ci7
11 ,776,000
LO,827,000
9,779,976
9,09l,000
7,747,604
7,499,000
7,0l6,l46
6,8L4,OOO
6,2l0,000
5,5l2,507
4,6l4,000
4,474,000

..... .

19.9
LO.2
7.4
6.5
6.1
6.0
3.8
3.7
3.5
3.5
2. 9
2.8
2.3
2.0
1.8
1.8
1. 6
1. 4

1. 2

1.1
1. 0

. 9

.8

.8

.7

.7

.6

.6

.5

.5

Total 962,925,352

Sources: Intrastate sales - F~~ Intrastate Sales Survey. Docket nos. R38
and R389A.
Interstate sales - Contract informtion on file at the FPC.
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TABLE B- 3

Largest Sellers in the Permian Bain Region Based on
New Contract Sales During the 1968-70 Period

Ra Seller Sales volume

(miL. cu. ft.)
Market share

(percent)

1
2

3
4
5

6
7
S

9
LO

11
12
13
14
15
l6
l7
18
19
20
21
22
23
24
25
26
27
28
29
30

Superior Oil Co,
Gulf Oil Corp.
Exon Corp.
Atlantic RichfielJ Co.
Texaco, Inc.
Fares t Oil Co 11.1'

Sun Oil Co.
Mobil Oil Corp.
Phillips Petroleu Co.
Unon Oil Co. of Calif.
Standard Oil Co. (Ind.)
Southern Union Ga Co.
Texas Oil & Gas Corp,
Adobe Oil Co.
Tenneco, Inc.
Continental Oil Co.
Texas American Oil Corp.
Standard Oil Co. of Calif.
Getty Oil Co.
Mitchell Energy & Devel. Corp.
Marathon Oil Co.
Cities Service Co.
Faskin, David
Union Texas Petroleum Co,
Hut Oil Co.
Cro"~ Central Petroleum Corp.
Southwestern Natural Gas Co.

FlP Mer. Ilgt.
J .11. J-'uber Corp.
Aztec Oil & Gas Co.

l15,037,038
III ,047,000

l03, 794,373
32-,.74&,789
32,593,586
19,491,867
16,450,380
13 ,857 ,388
l2,955,715
l2,000,OOO
ll, 575, 000

9,379,000
9,282,791
8,5l3,OOO
6,58l,000
6, 05l, 805
4,763,000
2,500,000
2,335,500
2,278,000
l,943,OOO
1,923,715
1,170,000
1,117,000
l,074,532
L,046,OOO

929,000
663,286
8'\4, 000
628,000

21. 0

20.3
19,0
6.0
6.0
3.6
3.0
2.5
2.4
2.2
2.l
1. 7

1. 7

1.6
1.3
1.1

.9

.5
,4
.4
.4
.4
,2
.2
.2
,2
.2
.2
,l
.l

Total . 546,560,369

SOURCES: Intrastates sales - FPC intrastate Sales Survey, Docket
Nos. R389 and R389A

Interstate sales - Contract information on file at the FPC.
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TABLE B- 4

"

Largest Sellers in The Hugoton-,~adarko Region Based
on Ne\" Contract Sales During the 1968- iO Period

Rank Seller Sales vOllIe

(miL. CU, ft.)
Market share
(percen t)

1
7

Phillips PetrolelI Co.
Kansas- ~ebras ka Natural Gas Co,
Exon Corp.
Gulf Oil Corp.
Union Oil Co. of Calif.
Lone Star Gas Co.
Shell Oil Co.
Texaco, Ine.
Texas Oil & Gas Corp,
Diamond Shamrock Corp.
Woods PetrolelI Corp.
Standard Oil Co. of Calif.
Continental 'Oil Co.
Sun Oil Co,
Mobil Oil Corp.
Rooman
Cabot Corp.
Monsanto Chemical CO.
Apache Corp.
Atlantic Richfield Co.
Getty Oil Co.
Cleary Petro. Co.
Samedan Oil Corp,
Hill Oil Co.
Nielson Ent.
Western States Prod,
Standard Oil Co. (Ind.)
Wessely Petroleum
Petro, Ine.
Union Texas Pet ro 1 elI Di v,

~

4

o

6

i
8

9

10
11
12
13
14
LS
16
l7
18
19
20
21
22
23
24
2S
26
27
28
29
30

Total

61,S74,S68
42,84S,000
17 If.41 ,.71 S

14,138,300
LO,442,000
10,224,869
8,6i2,ilS
7,l96,477
6,528,198
6,278,000
5,552,000
5,324,000
5,290,395
4,954,562
4,292,305
4, 2l5, 000
3,600,000
3,215,000
3,139,000
3,089,549
3,076,466
2,595,000
2,425,000
2,416,000
2,358,000
2,204,000
2,l84,5l4
2,l55,000
2,130,000
2,064,000

263,581,544

23.4
16.3
6.5
5.4
4~ 0
3.9
3.3
" ~~. ,
2.5
2,4
2.1
2.0
2.0
1. 9

1. 6
1. 6

1. 4

'1. 2

1. 2

1. 2

1. 2

1. 0

.9

.9

.9

.8

.8

.8

.8
,8

SOURCES: Intrastate sales - FPC Intrastate Sales Survey. Docket Nos. R389
and R389A
Interstate sales - Contract information on file at the FPC.
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TicBLE B- 5

Largest Gas Suppliers Based on 1972
Intrastate Ne~ Contract Sales - Nation~ide

Rank Seller

1972 Ne~ contract
sales volume

(miL. cu, ft.)

Market share
(percent)

1 Oil
."";; .

MJbil Corp, 46,LOL,000 18,3
2 Texaco, ,-- 26,504,500 10.5.1J1L.

3 Houston Natural Gas Corp. 24,670,000 9,8
4 Shell Oil Cu, 21,156,314 8.4
5 Tex.ls Oil & Gas Corp. 20,368,881 8.1
6 Atlantic- Richf ield Co, 19,586,000 7,8
7 Standard Oil Co. (Ind. ) l8, 368 ,470 7.3
8 Gulf Oil Corp. 17,379,242 6.9
9 Coastal States Gas Corp, 8,655,245 3,4

10 Standard Oil Co. of CaliL 7,690,000 3.1
11 Exon Corp. 6,050,055 2.4
l2 Phillips Petroleum Co. 5,887,l58 2.3
13 Sun Oil Co. 4,906,750 1. 9

14 Tenneco, lnc. 3,668,672 1. 5

l5 Continental Oil Co. 2,06l,830 0.8
l6 Pennzoil Co, l,960,OOO 0.8
17 ~Ionsanto Co. l, 938,000 0.8
l8 Getty Oil Co, l,804,000 0.7
19 Cox, Ed\án L. 1,680,000 0.7
20 Cities Serv ice Co, 1,527,500 Q,6

Tota 1 - all sal es 25l,835,464

Concentration levels (percent) :

4- finn 47.0
8- finn ìì ,i

20- finn 96.1

Source: FPC Intrastate Sales Survey, Docket 389A
I

I !

, !
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TABLE B-6

Largest Gas Suppliers Based on 1975
Intrastate '~e\, Contr:ict Sales-;Jatiomáde

Rak Seller

1

2

3
4

5

6
7

8

9
10
II
l2
13
l4
l5
l6
l7
l8
19
20

Texaco. Inc,
Shell Oii Co.
'-lbl Oil Corp.
Union Oil Co. of Calif.
Ex en COrD.
Sta,dard ûil Co. (Ind. ')
Continental Oil Co. .
Gulf Oil Cor.
So~thland Royalty
Sun Oil Co.
Dia"Tci.d Sha'1rod: Cor.
Peniizoil Co,

Coastal States Gas Co.
Texas Oil & Gas Corp.
Atlantic Richfield Co.
'lenneco, rne.
Cities Service Co.
tht Oil Co.
Phillips Petroleu Co.
St~"1ard Oil Co. of Calif.
Total - all saies

1975 nei, contract
sa les voluie
(miL. cu. ft.)

\larket share

(percent)---------
68,8H,S40
45,89l,OaO
36,005,45ri
24:'548',195
l7,26l,l46
17,120,l78
16,54l,603
l5,528,500
13,024,000
12,278,325
11,830,OriO
11 ,632,500
11,314,5flO
LO,84L,L42
10,441,495

.LO,CL50,393
6,806,776
6,203,962
6,OLO,250
4,750,000

389,235,337

l7,7
11,8
9.2
6.3
~. 4

4.4
4.2
4. Cl

3.3
3.'2
3,0
3.0
2.9
2.3
2.7
2.6
1. 7

1. 6

1. 5

1. 2

Concentration levels (percent):

4 firm
8 firm

20 fim

45. n

62.1)
91. 7

Source: Federal Poi,er Comission, Form 45
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Appendix_ C

Data Base for Size of Firm - Joint Venture
Intensi ty Co~parisons

Table C-L lists the 32 producers utilized in the firm size-JV

L~tensi ty regression anlysis presented in. chapter iv. It also includes

each firm's 1970 oil praiuction total and JV intensity ratio, The com-
....¡;

Pa.'1Y selection ;:rocess was based on the availability of size infomation

for a producer a.'1d its participation ~'1 at least one OCS sale during the

1965-74 period. One qualifying firm, Forest Oil, \,~s exclu;ed beuse it

subsequently sold off a large porion of leases originlly obtained at the

lease sales (see appendix D).

Table C-2 lists regression results based on the folloking alternative

L'1dicators of producer size: value of assets, international oil praiuction,

an OCS oil productia\, Definitions an sources of the variables utilized

in the regression a.'1lysis are explained in table C-3.

ii

-l45-

iiI



Table C-L

Data Base for JV Intensity Regressions
Reported in Chapter IV

Prodcers inlued
in the JV

intensity regressions

1970 U.S. oil
proouction

(thousands of bbls.)

JV iiitentsi ty - .
No. of

JV bids as percent of
total bids - 1965-74

Atlantic :Uchfield Co.
Ex on Corp.
Gulf Oil Cor.
Mobil Oil Corp.
Shell Oil Co.
SDL~dard Oil Co. of Calif.
Standard Oil Co. (Ind.)
Texco, lnc.
Continental Oil Co.
Tenneco, Inc.
Phillips Petroleu Co.
Union Oil Co. of Calif.
St Oil Co.
Amerada-Hess Corp.
Ashla Oil, Inc.
Marathon Oil Co,
Cities Service Co.
Getty Oil Co.
Burm Oil, Inc.
Chæ?lin Petroleum Co.
Superior Oil Co.
Kerr-~icGee' Corp,
~h.rphy Oil Corp,
PeTL~zoil Co,

. General Crùde Oil Co,
Hamil ton Bros. Oil Co.
Ke"anee Oil Co.
Louisiana Lad and Exploration Co.
Mesa Petroleum Co,
Consolidat ed Natural Gas Co,
E1 Paso Natural Gas Co.
Southern ~ationa1 Resource~, Inc,

l29,260
299,139
198,524
ll9,873
194,023
l62,425
147.000
262.800
64,240
27,255
50,699

LOL,069
78,44l
32,86l
4,043

59,624
43,764

LOO.90L
2,900

18,338
19. 8 OL

LO,L47
l5,750
l2,601
8, 6l~
l,08l
7,900

ll,714
l,900

256
2,832
2,400

......- .

-l41i-

68,4
30.2
64.8
90.1
53.3
65.4
85.0
50.0
S9.6
69.8
97.5
91.8
l6.7
94.8

100.0
89. 1

97.3
97.4
96.2
98.8
96.7
9Q.O
50.5
97.5
92.7
oS.3

LOO.O
96.8
91. 6

97.S
LOO.O
88.8

)
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Equation 

1 

2 

3 

TABLE C-2 

Regression Equation Explaining Joint Venture 
Intensity by Alternative Measures of Producer Size 

Intercept 

93.98 

98.30 

89.44 

Asset value 
(mill ions 

of dollars) 

-.003 
(3.6) 

Regression coefficient 
(t yalue~ in parentheses) 

International OCS oil R2 IF stat'htic 
oil nroduction production 

.38/18.32 

-.00003 .36/16.89 
(4.1) 

-:.001 .25/10.4 
(3.17) 

Note - For description of variables, see table C-3. 
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TABLE C-3

Description of Variables
Used in the JV Intensity

Regression Equation

Variable Da ta sourceDefinition....

JV intensity

Asset value

Domestic oil production

lntemational oil
production

OCS oil production

Percent of a producer's
total bids over the
1965-74 period ac-
counted for by JV bids

Value of a producer's
total assets (including
non-petroleum interests)
as of 1970

Total U, S. oil production
in 1970

Total interntional oil
production in 1970

OCS oil production in 1970

FTC tabulation based on
U. S. Dept. of the
Interior files.

Moy's Indtrial
Manuals

Moody's Industrial
Mals

Moody's Indtrial
Manuals

FTC tabulation based on
U.S. Dept. of the
Interior files.

1

1

i

j
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APPEN!IX D

OUter Continental Shelf Statistics

Data pertaini'B to OCS lease owership bidding patterns an production

voliis, as reported in chapters III and IV, are derived from records sup-

plied by the U.S. ()partmnt of the Interior. 'le primary data oource is

a computerized record of lease o~ership and production maintained by the

Geological Survey. 'lis data base encompasses all leases issue by the

Federal Goverrunt during the 1954-74 period. It do~;¡ not include socalled

"section 6 leases," tracts originally leased by State Govermient but sÙJse-

guently olaced under Federal Government suprvision. In 1974, these tracts

acounte: for approxiately 25 percent of total OCS petroleum production.

'le Interior De?Brtmnt lease ownership records are maintaine on an

unconslidated basis; i.e., sÙJsidiary rather than parent identification is

given. As a result, adjustmnts to the data base were made to reflect

corporate interconnection. Tale D-l lists the consolidations an associ-

ated nam changes for the larger leaseholders in the OCS sector. In most

cases, corporate control was inferred when one compa owned irre than 50

percent of the voting stock of another. In the case of Hunt Industr ies,

the extensive family an financial interconnections were deemed sufficient

to consolidate the indicated companies.
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TABLE D-l

Company Consolidations
for OCS Lease Owership

Parent firm Susidiary

Consolidated Natural Gas Co. Floples Nat.al Gas Co.
Consolidated Gas SupDlY CorD.
CNG Producing Co.

. ß

Exxon Corp. Humle Oil and Refining Co.

Gul f Oil Corp. British Oil and Gas Corp.

Hut Industries, Inc. Magaret Hut Trust
willian Hunt Trust
H.L. Hunt
Hint Fltroleum
Caoline Hunt
Placid Oil Co.
Hut Oil Co.

Louisiana Lad and Exloration Co. Louisiana Lad Offshore Exploration
Co.

Marathon Oil Co. Chio Oil Co.

'lbil Oil Corp. Magnolia Fltroleum Corp.

Mur phy Oi 1 Corp. Ocean Oil anò Gas Corp.
Ocean Dr illin9 and Explo-

ration Co.

Occidental Petroleum CorD. Caadian Occidental Co.,
Inc.

Oxy Fltroleum Co.

Par~andle Eastern Pipel ine Co. Pan Eastern Exploration Co.
Pan Canadian Petroleum Co.
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~E 0-1 (continued)

Parent finn Subs id iary

Pennzo il Co. Union Producing Co.
Pennzoil United Inc.
Pennzoil Offshcre Gas Co.
Pennzoil L and T Offshore

,.-..

Stanard Oil Co. of ealiforúia Stanard Oil Co. (Texas)
California Oil Co.
Caifornia Co.

Standard Oil Co. (Ind.) Staolind Oil and Gas Co.
Aico Production Co.
Midwest Oil CorD.

Su Oil Co. Sunr ay DX Oil Co.

Tenneco, Inc. Tennssee Gas Transmission Co.

Texaco, Inc. Seabard Oil Co.

Texa Eastern Tranission Corp. Texas Gas Exloration Corp.

Union Oil Co. of Califorúid Baber Oil Corp.

, 'I

i i

~ ISl- ,i
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Post-lease Sale OwershiD Chan~es

Chanes in tract owership frequently occur after the initial OCS lease

sale. Thse changes are not reflected in the or ig inal OCS data set maintained

by the Geological Survey but, instea:, are noted in the Bureau of Land Manage-

ment file termed "Serial Reister Pages."

L~ order to gauge the relative i~portance of post-sale owership trans-

actions, current ownership for 1974 producing leases was obtained by tracing

ownership chanes through 1974 as listed in the Serial P,eister Pages. Tale

0-2 compres the wßrket share ratios for the largest 30 OC producers base on

original an current Q\nership patterns. Clerall, tJiere is very little differ-

ence in concentration levels for the t~ series, Current ownrship contration

is 0.7 percentage points higher at th 8-firm level and L.O point lowr at the

20-firw level. Amng individual producers, the one significant difference is

found for Forest Oil which sold off a significant portion of its original leases.

As a result, Forest's market share droppd from 6.l on an original ownership

basis to l.5 on a current owership basis.

The 1974 OCS market share levels utilized in text are based on the current

ownership shares listed in table 0-2. For earlier years, the original ownership

information was use except in the case of Forest Oil where that finn's large

lease sell-off was accounted for by adjustmnts to Forest production total and

to that of the producers who purchase leases fran Forest.
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TABE D-2

Thp 30 Gulf Coast Gas Producers for 1974 -
Comparison of Market Shares Before an After

Post-Lease Sale Owership Changes

ProcS'Jction
ra'l~

Currer-i:
ownersh.: ::

Or ic¡inal

owership ProdL.'ier

Firm production as percent
of total OCS Guf Coast

production

Current
owe,r~~l-ip

Net chane in
market share
(current owner-

ship-r igirial
ownership)

1
2

3
4
c-
6
7

8

9
10
11
12
13
l4
15
16
17
12
1 q

20

21
22
23
24
2S

1
6
2

4

3

7
8

l2
9

10
13
11
l4
16
15
20
17
19

5

44

34
21
28
26
18

Tenneco, Inc.
Union Oil Co. of Caif.
Shell Oil Co.
Mob il Oil Corp.
Exxon Corp.
Getty Oil Co.
Gulf Oil Corp.
Standard Oil Co. (In.)
Standard Oil Ce. of Caif.
Cities Service Co.
Texaco, Inc.
Continental Oil Co.
Superior Oil Co.
R=nnzoil Co.
Atl antic Richfield Co.
Kerr-~Ge Corp.
Hunt Industries, Inc.
P~ill ios R=troleum Co.
Forest Oil Corp.
Consolidated Natural

Gas Co.
General Crude Oil Co.
E91ark, Inc.
Sun Oil Co.
Hamilton Bros. Oil Co.
Southern Natur al

Resources, Inc.

Or ig iml
owership

9.4 LO.4 -1.0
7.2 6.0 +1. 2

6.9 7.2 -0.3
6.2 6.3 -O.L
6.0 6.3 -0.3
5.5 5.4 +o~ 1

5.3 5.2 +O.L
4.8 3.5 +1.3
4.8 4.8 o "
4.4 4.2 +0.2
4.0 3.2 +0.8
3.5 3.7 -0.2
3.2 2.9 +0.3
3.2 2.6 +0.6
3.2 2.8 +0.4
1.6 1.6 0.0
1.6 2.5 -0.9
1. 6 1.6 0.0
1.0 6.l -S.L

1.4 O.L +1. 3

1.0 0.4 +0.6
1.0 1.3 -0.3
0.9 0.6 +0.3
0.9 0.7 +0.2

0.8 2.4 -1.6
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TA D-2 (contin)
'Ip 30 Gulf Coast Gas Producers for 1974 -
Compar ison of Market Shares Before an After

Post-Lease Sale Owership Chan3es

Firm production as percent
of total OCS Guf Coast

production

Production
rank

CUrrent ~iginal
ownershi~ ownership Producer

CUro;ent,
owership

~ ig ina1
owership

Net chare in
market share
(current ower-
ship-riginal
owership)

26
27
28

24
30
25

Amerada-Hess Corp,
Burmah Oil. Inc.
louisiana L3nd & Ex1o-

ration
Ashland Oi 1, Inc.
Marathn Oil Co.

0.8
O.R

0.8
0.5

0.0
+0.3

29
30

45
27

0.8
0.7
0.6

0.7
0.0
0.6

+0. 1

+0.7
0.0

Net change in market share:

Concentration CUrrent ~iginal (current ownership share mi-
levels ownership ownership nu origina ownshiD share

4-Firm 29.7 29.9 -0.2

B-Firm 51. 3 50.3 +1.0

20-Firm 84.8 86.4 -1. 6

Major Producer Group 43.6 40.5 +3.1

NOTE: ~ iginal owership refers to copany holdings at the time of the lease sale.
Current ownership refers to company holdings as of Seotembr 1974.

SOUCE: FT tabulations base on U.S. Dept. of the Interior files.
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TABE D- 3

Largest. OCS Producer of Natural Gas: 1960

OCS
rank Producer

OCS natural gas
production

(miL. cu. ft.)
Percent
of total

1
2
3
4

5
6
7
8

9
10
II
12
13
l4

Shell Oil Co.
Union Oil Co. of Calif.
fuillips Petroleurn Co.
Gulf Oil Corp.
Marathcn Oil Co.
Sun Oil Co.
Pure Oil Co.

l5,784
13 ,757

4,979
2,98,,' .
1,241
l,24l
1,24l

33
2l
l5
l5
l5
l5

1

38.2
33.3
l2.0
7.2
3.0
3.0
3.0
O. i

0.05
0.04
0.04
0.04
0.04
0.002

Standard Oil Co. (Ind.)
Stanard Oil Co. of Caif.
Continental Oil Co.
Getty Oil Co.
Ci ties Service Co.
Atlantic Richfield Co.
Pennwil Co.

lbtal OCS Prodoction 4li 344

Concentration Ratios: (percent)

4-Firm
8-Firm

20- Fi rm

90.7
99.8

LOO.O

Source: FT tabulation base on u.s. Department of the Interior
files.

- 155-



TABE 0-4

Lagest OCS Producers of Natural Gas: 1965

OCS natural gas
OCS production Percent
rank Producer (mil. cu. ft. ) of total

1 Guf Oil Corp. 38,923 20.6
2 Shell Oil Co. 28,571 l5.l
3 Uiion Oil Co'. of Ca i f. 23,730 l2.6
4 Ilbil Oil Corp. 19,884 LO.5
5 Exxon Corp. 19,46'5' . 10.3
6 Suprior Oil Co. 7,820 4.l
7 Getty Oil Co. 7,059 3.7
8 Cities 'Service Co. 7,059 3.7
9 Atlantic Richfield Co. 7,059 3.7

10 Continental Oil Co. 7,059 3.7
11 Phillips Petroleum 3,943 2.l
l2 Marathon Oil Co. 3,664 1.9
13 Su Oil Co. 3,664 1.9
14 Pue Oil Co. 3,664 1.9
l5 Stanard Oil Co. (Ind.) l,948 1.0
l6 Forest Oil Corp. l,BIO 1. 0

17 Stanard Oil Co. of Calif. l,547 0.8
18 Penniiil Co. l,09B 0.6
19 Tenneco Inc. 437 0.2
20 J. Ray McDerirtt & Co. 289 0.2

Tbtal OC Prodoction l8B, 947

Concentration Ratios: (percent)

4-Fim
8-Firm

20-Firm

58.8
80.6
99.6

Source: FT tabulation base on u.s. Department of the Interior
files.
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TABE D-5

Largest OCS Producers of Natural Gas: 1970

OC natural gas
OCS prod oction Percent
rank Producer (mil. cu. ft. ) of total

1 Shell Oil Co. 247,338 15.6
2 Gul f Oil COrD. l83,771 l1. 6

3 Tenneco, Inc. 16l,087 10.2
4 Union Oil Co. of Ca if. 157,958 10.0
5 M'bil Oil Corp. ll5,492 .....- 7.3
6 Exon Corp. 99,84l 6.3
7 Stamard Oil Co. of Calif. 76,204 4.8
8 Getty Oil Co. 68,350 4.3
9 Fbrest Oil Co. 67,659 4.3

LO Cities Service Co. 48,910 3.1
II Superior Oil Co. 46,470 2.9
l2 Phillips Petroleum Co. 44,608 2.8
13 Atlantic Richfield Co. 4l,975 2.6
l4 Continental Oil Co. 40,6ll 2.6
l5 Stamard Oil Co. (Ind. ) 37,336 2.4
l6 Kerr-M Corp. 23,840 1.5
17 Hut rndustr ies, Inc. l6,688 1.l
18 Union Carbide Corp. ll.435 0.7
19 l'ra:a-Hess Corp. 9,425 0.6
20 IDuisianOi La & Exloration Co. B,426 0.5

'Ital OCS Production l,585.500

Concentr ation Ratios: (perèent)

4-Firm
8-Firm

20-Firm

47.4
70.l
95.2

Source: FT tabulation based on U.S. Dõpartment of the Interior
files.
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TABE 0-6

Largest cx Producers of Natural Gas: 1974

cx
ran

1
2
3
4
5
6
7
8
9

LO

11
12
13
l4
15
l6
17
18
19
20
2l
22
23
24
25
26
27
28
29
30

Firm

'lnneco, Inc.
Union Oil Co. of Caif.
Shell Oil Co.
Mobil Oil Corp.
Exxon Corp.
Getty Oil Co.
Gulf Oil Corp.
Stanar d Oil Co. ( 100 . )
Stanard Oil Co. of Caif.
Cities Service Co.
'lxaco, Inc.
Continental Oil Co.
Sup"rior Oil Co.
Pennzoil Co.
Atlantic Richfield Co.
Kerr-McGe Corn.
Hut Industries, Inc.
Phillips Petroleum Co.
Fbrest Oil Corp.
Consolidated Natural Ga Co.
General Crude Oil Co.
E91ark, Inc.
Sun Oil Co.
Hamilton Bros. Oil Co.
Scuthern Natural Resources, Inc.
Amerada-Hess Corp.
Burmah Oil, Inc.
Louisiana Lad & Exploration Co.
Ashlam Oil, Inc.
Marathon Oil Co.

'Ital OCS Proõuction

cx natur al gas
production

(miL. cu. ft.)

Percent
of total

259, l89
197,135
189,38l
170,176
l65,378
l.il,139
145,224
132,960
13l,255
120,024
109,003
95,49l
88, l40
87,732
87,248
43,875
43,457
43,394
41,426
39,539
26,987
26,78l
23,72l

,23,606
23,l63
22,930
2l,411
2l,014
l8,253
17 ,572

9.4
7.2
6.9
6.2
6.0
5.5
5.3
4.8
4.8
4.4
4.0
3.5
3.2
3.2
3.2
1.6
1.6
1.6
1.5
1.4
1.0
1.0
0.9
0.9
0.8
0.8
0.8
0.8
0.7
0.6

2,754,733

Concentration Ratios:

4-firm
8-firm

20-firm
30-firm

(pe rcent)

29.7
51.3
85.3
93.6

SOURCE: FT tabulation based on U.S. Dept. of the Interior Gelogical
Survey anò Bureau of Land Management files.
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TALE D- 7

Lagest Leaseholders Base on
1971-74 acs Lease Sales

Rank

8
9

10
11
l2
13
14
15
l6
17
18
19
20
2l
22
23
24
25
26
27
28
29
30

Producer

1
2
3

4
5
h

M:bil Oil Corn.
Exxon Corp.
Texaco, Inc.

Gulf Oil Corp.
Stadard Oil Co. (Ir.d.)
Stanard Oil Co. of Calif.
Pennzoil Co.
Shell Oil Co.
Sun Oil Co.
Getty Oil Co.
Atlantic Pichfield Co.
Union Oil Co. of Caif.
Tenneco, Inc.
Cities Service Co.
~sa Petroleum Co.
Hunt Oil Co. (Placid Oil Co.)
Continenta Oil Co.
Columia Gas Syst61, Inc.
Marathon Oil Co.
Occidental Petroleum Co.
Burmah Oil Co.
Champlin Petroleum Co.
Louisiana Lad & Exploration Co.
Amerada-Hess Corp.
Signal Oil & Gas Co.
Energy Ventur es Inc.

Quintana Offshore Inc.
'Te NW M.tual Li fe Ins.
Kerr-McGee CorD.
Transcontinental Prod. Co.

Bonus value
of acquired

leases

Bonus value
as percent
of total

,
I

Total OCS Lease Sales

959,328,040
802,750,025
712,548,075
67l,92l,821
556,388 ;940
523, 77l, 788
478,54l,937
478,023,880
434,723,170
419,553,520
398,379,629
292,30l,834
283,625,859
244,776,406
2l4, 745,786
202,lll,447
197 ,601, 738
189,525,555
l63 ,84l ,070

l40,855,926
l29, 064,790
124,147,772
121,611,439
110,137,676
88.997,104
76, OL4, 520
72,5l5,880
70,878,520
66,827 ,OL5

57 ,5l8, 768

9.2
7.7
6.8
6.4
5.3
5.0
4.6
4.6
4.2
4.0
3.8
2.8
2.7
2.3
2.1
1.9
1.9
1.8
1.6
1.3
1. 2

1.2
1. 2

1. 1

0.9
0.7
0.7
0.7
0.6
0.6

lO,452,970,782

Concentr at ion Ratios:

4-Firm
8-Firm

20-Firm
30-Firm

Source: U.S. Dept. of the Interior
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30.1
49.6
80.0
88.9



Append ix E

Producible Shut-in Lease (PSI) Data

The producible shut-in lease (PSI) L~formtion reported in chapter V

lS based on yearly lease status reports supplied by the Department of the

Interior. These list the CJrrent status of eac~ Gulf Coast ncs lease in
~;A :

existence as of the re;)ort' s issuance ùa te. 111e folloi,'ing are the dates

of the reports utilized along ",'ith the corresponding Yf:;iT Teff:TTed to in

. ~'"
the text:

Date of Interi or
lease status report

Year reported
in the text

5/1/63
4/1165

1111/66
6/27/67
9/1/68
5/1/69
5/1/70
7/1/71
8/1/72
4/1/73

9/12/74
7/1/7 5

12/31/76

1963
1965
1966
1967
1968
196°
1970
1971
1972
1973
1974
i,,75
1976

In order to conform ,,'i th the OCS data base (see appendix D) only Section 8

leases (i.e., those tracts originally issued by Interior) were tabulated.

Thus, Section 6 leases, tracts issued by State Governent but subsequently

placed imder Federal cor.trol, \ære not ir.cluded in the PSI data base.
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The remainder of the appendix will consider the potential for

bias created by two factors: (l) post -lease sale owershin chges

and (2) the inclusion of oil tracts in the PSI data base.

Owership Chnges:

As noted in cipendix D, post-lease sales exchages alter the

ownership patterns of tracts over time. In the case of a PSI lease,
. ~.

selection of a date upon which to determine ownership is difficult

since the exploration and development decisions which led to p~o-

duction delay may have taken place in a mmer of differemt tim

period. The least ambiguous route, that followed in the text, is

to base PSI ownership on the originl purcsers of the tracts. In

this way, arbitrary decisions concerng the developmental influence

of subsequent owners of a tract (if any) are avoide.

Since the text's analysis finds that the maj or gas proærs do

not maintain a disproportionately large share of PSI tracts, it is

imrtant to determe whether subsequent owership chages would

alter this conclusion. To this end, ¡lOst -lease sale ownership changes

were recorded for PSI tracts sold at the 1962 and 1967 lease sales,

Comparisons were then mae between original and 1974 ownership of

PSI leases for the eight major gas producers. The resulting tabulation

indicates that as a group, the majors were net sellers of PSI tracts.

For both the 1962 and 1967 leases there was a slight reduction in

the majors' current ownership PSI share compared to their original

- 161-
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acquisition record at the respective lease sales (table E-i). Thus post-

sale ownership chages have not created a larger PSI share for the majors

but have in fact reduced it.

Hydrocarbon Content of PSI Tracts:

Eased on Department of the Interior classifications, the majority of

PSI tracts contain potentially marketable ga~..pepDsits. In 1976, for

example, gas tracts (including those classified as combination oil-gas leases)

accoll,ted for over 85 percent of total PSI leases (table E- 2), An FPC

investigation foud a simlar distribution for 1974. II

Interior's hydrocarbon designations are tentative, hrn,ever, since

they are based on the initial tests that secured PSI status for the shut-in

tracts. These designations thus may chage over time as nei,' exploratory

efforts indicate additional reservoirs as well as the unprofi tabili ty of some

originally discovered ones. This tentative nature of the classification

system precluded lwitin the PSI sample to gas-only tracts,

Although the relative number of non-gas tracts appears to be smll

(less than 12 percent based on Interior' 5 classification scheme). their

inclusion in the PSI sa~ple can be a potential source of bias since the

monopoly hypothesis tested related to gas withholding, not to that of crude

11 Federal Po'cer Co~ission, Offshor~nvestigation: Producible
Shut-In Leases (First Phase) n\'ashington: 1974), p, 38,
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TABLE E- i

Classification of
1976 PSI Leases

by Hydrocarbon Content

Hydocarbon Number of Percent of
PSI Leases total

9 lL.l
48 59.3

l6 . ..~. .
20. a

8 9.9

81 lOa. 0 *

Oil

Gas

Oii and

N.A.

..
Qa5

Total

N.A.
*

Source:

èJot available
Detai 1 does not add to total due to rciding,

FTC tabulation based on Dept. of the Interior files.

j:
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oil. Considering that text's results indicate no disproportiontely large

holdins of PSI's by the major producers, it is imorta"lt to determine

whether the distribution of oil and gas leases contributes to this result.

In particJlar, the most releva"lt bias scenario would be one in which the

bulk of the major PSI's were concentrated in gas leases. ln such a case,

PSI ~"ldices based on oil an gas leases would tend to underestimte the

maj or's relevant gas withholding potential. ...

A test of this bias hypothesis ivas mae by calaiating the percentage

of the major's PSI leases in 1976 that were classified as gas-bearing by

Interior. The resulting distribution does not inicate a teency for the

maj ars as a group to specialize in gas tracts: The percentage of the maor

PSI tracts classified as gas-bearing was 77.6 vis-a-vis 88.9cfor the OCS

sector as a whole (table E-3).
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TABLE E- 3

Gas Bearing PSI Leases Held by
the ~Ej or Gas Producers: 1976

Producer

Percent of producer's
total value of PSI

tracts classified as
gas - bearing

,.".

Gulf Oil Corp.
Snell Oil Co.
Texaco, Inc.
I-bil Oil Corp.
Standa-d ni" "0 "~.¡)~ 1. V -i .. . \.J.uu.
Atlantic Richfield Co.
Exxon Corp.
Union Oil Ce. of Calif.

57.6
82.6
0.0

92.5
98.5
0.0
0.0
0.0

Total weighted average for major group 77 .6

Total for OCS 88.9

SOURCE: FTC tabulations based on Dept. of Interior

\,0'
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