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PREFACE
This study was submitted 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.




ACKNOWLEDGEMENTS

This is a Staff Report to the Federal Trade Commission by the Bureau
of Economics, William S. Comanor, Director. Joseph P. Mulholland is the. -
author of this report.

The author is grateful to the following members of the FIC who provided
useful comments on earlier drafts of fhis study: Jomn Dakin, Darius Gaskins, Jr.,
Michael Lynch, Emest Pantos, Calvin Roush, David Qualls, Frederic Scherer, -
John Sipple, and Douglas Webbink. vaw

Excellent statistical assistance was supplied by Addie Williams and, in
later phases of the project, by Barbara Battle. Bess Townsend provided needed
editorial assistance. Final typing was supervised by Ron Lewis.

Development of the FTC Natural Gas Survey Questiomnaire was a joint effort
involving Jorn Dakin, John Sipple, Terry Lytle, and the author.

Officials of ﬁﬁom Government agenices graciously provided information
on various aspects of the natural gas industry. Of particular assistance were

John Lohrenz and Louis McBee, both of the Department of Interior.

£%



II.

- III.

Iv.

VI.

TABLE OF CONTENTS

Introduction and Summary

Approaches to the Analysis of Competition in the
Natural Gas Sector -

1. Relevant Characteristics of the Industry
2. Structural Analysis
3. Behavioral Analysis

Seller Structure in the Gas Supply Market

1. National Seller Structure

2. 'Regional and Jurisdictional Aspects of the
Gas Supply Market

3. Offshore

4. Onshore

5. Conclusions
Joint Ventures

1. Joint Venture Motivation: Theory and
Statistical Evidence

2. Consolidation Effects of Joint Ventures
3. Monopolistic Interaction Effects Cfrea{:'ed by dV's
4. Conclusions

Nonproducing Leases in the OCS Sector—Behavioral Tests
of Alleged Monopolistic Behavior

~ 1. Introduction
2. Statistical Analysis
3. Concluding Remarks

Summary and Conclusions

-

13
19
22

22

31
39
53
56
60

62

70

93

95

95
97
107

109




A. Production and Proved Reserves Statistics 112
B. New Contract Sales Concentration Ratios 137
C. Data Base for Size of Firm-Joint Venture 145
Intensity Comparisons . -
D. Outer Continental Shelf Statistics 149
E. Producible Shut-in (PSI) Data f%o

-ii-




TABLE

III-1

III-2
III-3
III-4

III-5

II1-6

II11-7

I11-8

III-9

III-10

ITI-11

III-12

III-13
I11-14

III-15
III-16
I1I-17

III-18
I11-19

IV-I

LIST OF TABLES

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

Largest Natural Gas Producers: 1974 -
Largest Holders of Natural Gas Reserves: 1974
Summary of Gas Concentration Levels: 1974

Comparison of Oil and Gas Production Rankings for the
20 Largest Gas Producers: 1974

Natural Gas Production by State for 1975 e

Ghief Natural Gas Production Regions, 1972 New Contract
Sales

Production Concentration on a Regional Basis: 1974

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

Distribution of Offshore Gas Production: 1975

Comparison of Onshore and Offshore Concentration Levels:
1974

Profile of Largest OCS Gas Producers: 1974

Gas Production Concentration Levels in the OCS Sector:
1960-74

Lease Acquisition Concentration Levels for OCS Lease Sales:
Selected Years, 1954-74

OCS Joint Venture Indices for Selected Periods: 1954-74
New Entrants in Gulf Coast Iease Sales: 1960-74
Concentration Levels Based on 1971-74 Lease Sales.

Concentration Levels for the Onshore Sector: Selected Years,
1955-74

Camparison of Industry and Sector Concentration Levels:
Selected Years

Distribution of OCS Producer JV Indices by Production Rank:
1965-74

-iii-

24
25
26

32

33

35

35

37

40

42

44
47

49

51
52
54

54
58

68




LIST OF TABLES

TABLE Page

V-2 Membership of CAGC and SLAM Joint Ventures 72 -
Iv-3 Partnership Patterns Among Partners in the CAGC and SIAM Jomt _ 73

Ventures: 1965-74 OCS lLease Sales N

Iv-4 Partnership Patterns Among Partners in the CAGC and SIAM Joint 75
Ventures for the 1976 Alaska and Mid-Atlantic OCS lLease Sales

IV-5 Highest Pairwise Bidding Associations Among the 20 Largest OCS 76
Producers: 1965-74 OCS Sales

.
e N NN 30 e A A i

oA

IV-6 Twenty Largest Operators in the Gulf Coast OCS Sector: 1974 81 5
Natural Gas Production o .
Iv-7 Distribution of Operators in Gulf Coast OCS Producing Leases by 82 z
Ownership Status: 1974 - %
Iv-8 Summary of Control Concentration Ratios for the Major Gas Producer 85
Groups: 1971-74 OCS Lease Sales
V-9 Composition of Market Share levels for the Eight Major Gas 86
Producers Based on Financial Control Categories: 1971-74 OCS
w10 Frequency Distribution of Major Producer Joint Venture leases 87 &%
According to Ownership Category: 1971-74 OCS Lease Sales §
IV-11  Joint Venture Associations Among the Eight Major Gas Producers: 88 §
1971-74 OCS lLease Sales
v-1 PSI Holdings of the Eight Major Gas Producers: 1963-76 100 F
V-2 PSI Holdings of the Eight Largest Gas Producers: 197C and 1974 101 o
v-3 Distribution of 1974 PSI Share Indices Grouped by Selected 102

Campany Size Indices

5,

S e D

V-4 Major Gas Producer Market Share Ratios for 1974 PSI lLeases 103
Issued at the 1962 and 1967 Lease Sales

V-5 PSI Profile for Top 8 Producers: Tracts Purchased at 1962 and 105
1967 OCS Lease Sale

- V-6 PSI leases in the Gulf Coast OCS Sector: 1963-76 106

—iv-




LIST OF TABLES

APPENDIX TABLES

TABLE bage

A-1 Natural Gas Pcoduceré Surveyed by the Federal Trade Cammission - 113

A-2 Instructions to Gas Survey Respondents Regarding the Definition 115
of Production and Proved Reserves :

A-3 Camparison of Public and Gas Survey 1974 Production Figures 118
for Respondent Companies

A-4 Oaﬁparison of Public and Gas Survey 1974 Reserve Figures for 120
Respondent Companies _—

A-5 Largest Natural Gas Producers: 1960 122

A—G Largest Natural Gas Producers: 1965 124

a-7 Largest Natural Gas Producers: 1970 , 126

a-8 Largest Onshore Producers of Natural Gas: 1960 128

a-9 Largest Onshore Producers of Natural Gas: 1965 129

A-10 Largest Onshore Producers of Natural Gas: 1970 130

A-11 Largest Onshore Producers of Natural Gas: 1974 13

A-12 Laréest Crude Oil Producers: 1974 ' 132

A-13 Largest Producers of Natural Gas in the Gulf Coast Region: 1974 134

. A-14 Largest Producers of Natural Gas in the Permiaﬁ Basin Region: 135

1974

A-15 Lafgsit‘ Producers of Natural Gas in the Hugoton-Anadarko Region: 136

B-1 Largest Gas Suppliers Based on 1968-70 New Contract Sales-- 139
Nationwide

3-2 Largest Sellers in the Gulf Coast Region Based on New Contract 140

Sales During the 1968-70 Period

B-3 Largest Sellers in the Permian Basin Region Based on New 141
Contract Sales During the 1968-70 Period

B-4 Largest Sellers in the HugotomAnadarko Region Based on 142
New Contract Sales During the 1968-70 Period

—v—-




LIST OF TABLES

APPENDIX TABLES

TABLE ‘ Page

B-5 Largest Gas Suppliers Based on 1972 Intrastate New Contract 143
Sales—-Natiorwide - g

B-6 Largest Gas Suppliers Based on 1975 Intrastate New Contract 144
Sales—-Nationwide

c-l Data Base for JV Intensity Regressions Reported in Chapter IV 146

Cc-2 Regression Bguation Explaining Joint Venture Intensity by 147
Alternative Measures of Producer Size

C-3 Description of Variables Used in the Jv fritéhsity Regression 148
Egquation

D-1 Campany Consolidations for OCS Lease Ownership 150

D-2 Top 30 Gulf Coast Gas Producers for 1974—Comparison of Market 133
Share Before and After Post-lease Sale Ownership Changes

D-3 Largest OCS Producers of Natural Gas: 1960 155

D-4 Largest OCS Producers of Natural Gas: 1965 156

D-5 Largest OCS Producers of Natural Gas: 1970 157

D-6 Largest OCS Producers of Natural Gas: 1974 © 158

D-7 Largest Lease Holders Based on 1971-74 OCS Lease Sales 159

E-1 Current Versus Original Ownership of 1974 PSI Leases Issued 163
in the 1962 and 1967 OCS lLease Sale: Major Gas Producers

E-2 Classification of 1976 PSI Leases by Hydrocarbon Content 164

E-3 Gas Bearing PSI Leases held by the Major Gas Producers: 1976 166

-vi- .

wetd




LIST OF FIGURES

PAGE

FIGURE

15

Resource Monopoly Model

II-1

27

1955-74

Gas Production Concentration Levels

I11-1

Joint Venture Intensity Versus Firm Size for 32 la

69

rge OCS

1

Producers

-vii-



Chapter I
Introduction and Summary

This report evaluates the campetitive potential of the natural gas produc-
tion industry. Attention focuses primarily on seller structure within the gas
sector, on both a natiorwide and a regional basis. In a behavioral context,
charges of monopolistic supply restraint by the major producers are evaluated
by examining the o;mership pattern of nonproducing leases in the Federal off-
shore area. Since Federal price regulation has had a pervasive effect on the
gas sector's performance up to the present time, the report’s dbjective is

not to evaluate the industry's past performance but, rather, to gauge its

potential for workable campetition in the absence of price regulation in the
future.
The chief source of data for analysis is the set of producer responses

to the Federal Trade qumission's Natural Gas Survey Questionnaire, issued

March 31, 1975. The returns from this survey provide a.profile of the largest
producers and reserve holders of natural gas as of 1974 and for selected
earlier years. Additional information on relevant aspects of the natural

gas supply sector was obtained fram hitherto confidential surveys conducted by
the Federal Power Cammission and fram extensive reports oﬁ Federal offshore
operations maintained by the Department of the Interior.

Sumary of Findings

The chief findings of this réport are the following:

- Seller concentration in the production sector is relatively moder-
ate. Based on either production or reserves, the largest producer's output
share ranges from 11 to 12 percent and the 8 largest producers account for
approximately 45 percent of output. These figures are similar to the median
for all manufacturing and below ‘those levels most commonly identified with
monopolistic behavior. Thus, the natural gas sector differs

significantly from rost industries subject to regulations




specifying a maximum price where technology dictates a highly concentrated seller
structure.

- Integration between the production and interstate pipeline sectors
is low. As a result, producers face the prospect of potentially strong bargaining
pressure fram purchasers whose extensive pipeline networks enable them to secure
reserves from a variety of different fields. Also, pipelines constitute an
important source of potential entry into the production sector. Integration is
somewhat higher in the nonregulated (intrastate) sector although not of a level

or nature to pose a competitive threat. A signiffcant portion of wvertical links

in this latter market is acoounted for by purchaser interests (primarily industrial

and electric utility gas users) in production and transportation facilities.

- Joint ventufe activity within the industry is extensive and has -
been increasing. Although such activity is a potential threat to competition,
its current level does not appear to create a competitive problem. In general,
joint venture contracts among the largest producers have been diverse and of a
temporary nature. Future problems in this area have been considerably mitigated
by a recent Interior Department ruling which prohibits a:nbinétions among eight
large producers in bids for deeral offshore leases.

- The Interior Department's influence over both gas supply and
seller structure in the Federal offshore sector constitutes an important lever
which can be used to stimulate competitive behavior. Interior plays an important
role in the determination of gas supply through its formulation of lease sale
schedules and th'rough its regulation ooncerning the timing of development-
production schedules for tracts issued in the Federal offshore area. The
Department also has an impact on seller structure in the offshore sector thrbugh
its ability to regulate the form of bidding combines eligible for ownership of
Federal leases. The ban on joint ventures among eight large petroleum pro-
ducers is one example of the form that this authority can take.

-2-
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- An analysis of ownership patterns for nonproducing leases in the
Federal offshore area indicates no evidence of attempts at monopolistic supply .
control by the major producers. As a group, the eight largest gas producers
exhibited holdings of nonproducing leases similar to or less than that‘of the
industry as a whéle during the 1963-75 period.

The above findings suggest that the natural gas industry is capable of
workably campetitive performance in the absence of Federal price regulation.
Monopolistic dislocations that may occur in such an unfettered enviromment
appear amenable to antitrust action as well as to th::é.r;v.ing influence of

Interior Department oversight efforts in the offshore sector.

Plan of Research

Chapter II reviews the salient featur"es of the gas supply sector and
develops the analytic context within which it can be studied most fruitfully.

Chapter III surveys natiorwide concentration ratios and also examines
measures based on regional and jurisdictional considerations. Seller concentra-
tion is based on a number of different measurement units: production, proved
reserves, new contract sales, and lease aéquisition péynents.

Chapter IV analyzes the effect of joint ventures on seller structure.
Alternative concentration ratio formulas are developed in an attempt to
account more realistically for the influence of such combines on seller
structure.

Behavioral analysis of producer supply responses to FPC regulation is
presented in Chapter V. In particular, allegations of monopolistic supply
festraint are evaluated by investigating thé ownership pattern of extended term '
nonproducing leases in the Federal offshore sector.

Chapter VI summarizes the report's chief findings and discusses their

implications for public policy.




CHAPTER II

Approaches to the Analysis of Competition
in the Natural Gas Sector

&n

The competitive potential of the natural gas production sector is -

evaluated in this report by analyzing both the structure and the behavior of

&

the industry during the 1955-74 period. A two—-stage search for manifestations
of monopoly power is utilized: Structural analysis searches for the causes
of monopoiy and behavioral tests search for evidence of its manifestation.

This chapter outlines the nature and scope of the~empirical analysis
employed. As with any industry study of this type, the operating enviromment
of the gas sector largely determines the relevant analytical approach. To this
end, the first section summarizes the chief characteristics of the gas sector. -
Succeeding sections then proceed to outline structural and behavioral tests

deemed appropriate in such an environment.

1. Relevant Characteristics of the Inddstry

Exchange
The bulk of natural gas is sold via long-term contracts, typically 10 to

20 years in duration. 1/ Normally, a producer explorés a lease and determines,
by development drilling, the amount of reserves underlying it and the cost of
extraction. A .sales agreement between the producer and a pipeline campany is
then negotiated in which the producer agrees to deliver a per annum quantity

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

1/ Federal Power Cammission, Natural Gas Survey, Vol. 1 (Washington: U.S.
Government Printing Office, 1975), p. 56. See, also, American Gas Association,
Gas Rate Fundamentals (Arlington: American Gas Association, 1969), pp. 45, 46.




e length of the contract, typically allowing for fixed periodic increases. 1/
though yearly production volume and contract length are based on the reserves
timated by the producer (at times independently verified by the pipeline campany),
e agreement usually entails dedication to the gas purchaser of all reserves
Jerlying the lease (at least up to a specified depth). A long-term contract
us constitutes sale of the entire gas deposit, thé ex ante quantification of
ich is reflected in a reserves estimate mutually agreed upon by buyer and
der. 2/ e

The current gas shortage has brought about some variations in these con-
ictual arrangements as buyers have become increasingly concerned about continuity
supply for theit pipeline systems. In particular, there has been an increase
the frequency of exploration-financing agreements where gas custamers (pipe-
es, utilities, industrial fimms, etc.) finance the exploration efforts of
ducers in return for an option.to purchase whatever gas is found. Such agree-

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

Gas Production Process

The production of gas encampasses three stages: explorétion, development,
extraction. The exploration stage entails the preliminary research designed
iiscover the marketable gas-bearing deposits. Typically, seismic tests are
 formed, followed by geophysical analysis (based on drilling efforts) designed
waluate the original test results. Once a commerically viable pool is located,

lopment drilling takes place in order to delineate the boundaries of the

For those contracts not regulated by the FPC (i.e., sales in the intra-
> market), there frequently occur "favored nation" clauses stipulating that
ontract price be continually adjusted to the prevailing market level. The
utlaws such clauses for contracts under its supervision.

he reserve estimates utilized in gas contracts often vary in their degree
rtainty. See below, pp. 10-12.
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gas deposit, its size, and cost of extraction. As the name implies, the
extraction stage refers to the relatively straightforward process of extracting
the gas from a reservoir -at the rate specified by the contract between buyer
and seller. \

The time consumed by the three stages can vary considerably, depending on
the geological characteristics of the area and the amount of activity that has
taken place previously in surrounding areas. Lead times entailed in the explora—
tion stage are especially variable since fields initially rejecﬁed may be sub-
sequently developed due to new technology or more f;%éf;ble market conditions. ;/
The development stage is subject to less variation: Production usually takes “
place within 1 to 6 years fram the onset of developmental effort. The productive
life of a reservoir typically ranges from 10 to 30 years. 2/ o

Historically, the direction of gas search efforts has been determined by
expected price levels and by the nature of previous exploration and development
efforts. The early postwar period, up to 1960, saw a significant expansion
in gas demand and a concamitant rise in the finding of new gas fields. Dufing
the 1960's, as price regulation, prorationing, and the previous success rate
tended to shift supply into the more intensive development of known fields,

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

1/ M.A. Adelman, The Supply and Price of Natural Gas, supplement to Journal

of Industrial Economics, 1962, p. 3. An example of the longrun nature of the
petroleum exploration process is given by William Bazeley, "San Emidio Nose Oil
Field, California," in Society of Exploration Geophysicists, Stratigraphic Oil
and Gas Fields — Classification, Exploration Methods, and Case Histories, Special
Pub. No. 10 (Tulsa, 1972). :

2/ A more camplete analysis of the gas production process is contained in adelman,
op. cit.; and E. Tiratsoo, Natural Gas (New York: Plenum Press, 1967).

3/ See especially research by Edward Erickson: Econamic Incentives, Industrial
Structure and 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. Spann), pp. 94-121.

—-6—
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» now in the process of reversing itself since the rapid increase in the price
" oil and gas, coupled with the demise of prorationing, has significantly

creased the expected profitability of extensive gas development. pv4

:levant Time Period

The gas supply market primarily entails exchange between producers and pipe-
ne transmissic;n campanies. In a nonregulated enviromment, the relevant time
‘riod for exchange has been estimated at approximately five years. This is
» because the prevalence of long-term contracts and the relitive stability of
mand factors allow the pipelines to estimate their needs well in advance.

: a result, they have a number of years in which to satisfy their new supply
mmitments. 2/ Paul MacAvoy describes the pipeline contracting process as

1lows :

A new pipeline usually obtains the reserves
necessary for certification within one to
four years. . . . Once the original reserves
are obtained, there is no urgent need for a
transporter to purchase replacement reserves
until 20 years have passed. Actually it may
be least costly for the buyer to purchase
reserves equal to 5 years' production every '
5 years. (A pipeline usually has the ‘
opportunity to take fully explored reserves
in its gathering region immediately, or to .

For a discussion of the nature and extent of future gas exploration, see
:deral Energy Administration, U.S. Energy Outlook 1976 (Washington: U.S. Government
inting Office, 1976) pp. 128-159; 0Oil and Gas Journal, "where Higher Gas Prices
uld Boost U.S. Supply" (April 4, 1977), pp. 47-51.

/

This description refers to an unregulated market situation where supply-demand
uality prevails. The current gas shortage has shortened the time horizon of
ipelines somewhat since they have been forced to enter into a number of short-term
mergency sale" contracts. On the other hand, pipelines have endeavored to improve
eir contracting flexibility by negotiating exploration-financing agreements

th independent producers. See below, p. 29.




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 gathering
region. 1/

The time perspective of producers, on the other hand, “tends to be shorter 3

owing to various pressures placed on them to produce from developed deposits.

For example, producers typically are pressured to sell by landowners eager to
receive their royalty payments. Such pressure is perhaps greatest in the Federal

offshore area where Federal regulations require leaseholders to initiate production

P

Yol

within five years of purchase. 2/

Regulation
The most important regulatory influence on the natural gas sector has- been -

that of the Federal Power Cammission which has set price ceilings on interstate
wellhéad gas transactions since 1955. 3/ During the 1955-60 period, the
Camission attempted a cost-of-service type regulation that proved largely
ineffective due to the large‘ volume of individual gas transactions to be
monitored. Effective price control began in 1960 when the Cammission adopted
an areawide pricing approach with maximum wellhead prices to be determined

by rate proceedings conducted for a number of gas producing regions. The

increasing camplexity of these proceedings, in turn, led the FPC to institute

1/ Paul MacAvoy, Price Formation in Natural Gas Fields (New Haven: Yale University
Press, 1962), pp. 54, 55.

2/ Extensions beyond the five-year term are granted if producers can demonstrate -
that the tract is capable of cammerical production and that there are valid ¢
technological or marketing reasons for a delay. :

3/ Under the Department of Energy Organization Act (PL 95-91, Stat. 565,

August 1, 1977) pricing responsibilities of the FPC were transferred to the
Federal Energy Regulatory Commission as of Oct. 1, 1977.

-8-



a natiorwide rate-setting procedure in 1973. 1/ Throuwghout, the objective
of FPC price regulation has been to set a "fair and equitable" price based
on the historical record of costs entailed in the productibn of natural gas.
Fram 1960 onward, the FPC price ceiling in most instances effectively set
the prevailing price in the interstate sector. Since the preliminary area
prices set in 1960 were close to those specified after the area rate proceedings
were completed, the price of interstate gas remained approximately constant
throughout the 1960's. 2/ The first significant price rise allowed by the FPC
came in 1971 in a series of area rate redeterminations a;)d new decisions.
These increases reflected the FPC's attenipt to alleviate the worsening gas
supply situation, first highlighted by a significant decline in reported proved
reserves in 1968. The continuing deterioration of the gas supply situation
has led to additional price rises in subsequent periods. The latest FPEC ruling
has set the wellhead price of newly discovered natural gas at $1.42 per m.c.f. 3/
The FPC's pricing jurisdiction encompasses sales’by producers to pipelines
of gas destined for resale in interstate markets. Nonregulated transactions
take place in the so-called intrastate market which primarily encampasses the
sale of gas to purchasers who do not transport it acroés State boundaries.
While the interstate sector has traditionally accounted for the bulk of well-

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

1/ The historical development of wellhead price regulation by the FPC is covered
in S. Breyer and P. MacAvoy, Energy Regulation by the Federal Power Cammission,
(Washington: Brookings Institution, 1974) pp. 56-59.

2/ The 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 same period. P.S. MacAvoy and R.S. Pindyck,

The Econamics of the Natural Gas Shortage (1960-1980), (Amsterdam: North Holland
Press, 1975), pp. 16, 17.

3/ FBC, Opinion 770-A.




due to the increasing relative attractiveness of the intrastate market. As
the FEC price ceiling dropped below market levels prevailing. in the inérastate
sector, new gas supply has increasingly gravitated toward the latter. 1/ For
new supplies, the interstate sector has become largely dependent ox;1 gas "
originating in the Federal offshore area; this region is always within FPC
jurisdiction. 2/

“In addition to the policies of the FPC, gas supply in the Federal offshore
sector is significantly influenced by the Department of the Interior which ’
determines the number of tracts to be leased axmd.:éé-c‘ifies the timing and
manner in which they are to be developed. 1In particular, Interior regulatioris
stipulate that tracts within its jurisdiction initiate production within
five years of their sale. Any producer unable to meet this timetable is

subject to forfeiture of the lease unless he obtains an extension. 3/

Resource Measures

The most important resource concept utilized in the natural gas industry

is "proved recoverable reserves," defined as those gas deposits estimated to

1/ Fram 1973 to 1975, over 80 percent of new gas supply was committed to
the intrastate sector. Executive Office of the President, Energy Policy and
Planning, The National Energy Plan (Washington: U.S. Govermment Printing
Office, 1977), p. 18.

2/ 1Ibid.

3/ No actual forfeitures have occurred so far. The influence of Federal
production timetables in the OCS sector is discussed in chapter V.

-10-




be econamically recoverable under current market conditions. 1/ This defini-
tion, while theoretically vague, has nonetheless become operationally meaning-
ful as the basis for an estimate of gas resources expected to be recovered
fran fields that have undergone exploratory and developmental drilling. \As
such, the proved reserve concept is a relatively conservative measure thatb

. generally excludes those resource deposits identified by geophysical research
that have not yet been subject to extensive drilling activity.

Fran the standpoint of measuring a producer's capacity to supply naﬁural
gas, proved reserves is essentially an ex post concept‘gé;:gﬁse the bulk of
reserves so classified have already been dedicated to gas purchasers. FFC
studies conducted during the 1970~73 period, for example, indicate that more
than 95 perceht of proved reserves stock in any peiiod was committed via long-
term contract and thus unavailable to prospective purchasers. 2/ This situation
arises because a tract (especially in the offshore sector) is usually sold
before development drilling is completed. Typically‘a producer's initial
proved reserves estimate is used as the basis for the sale of the entire
deposit, including those sections not yét 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.

1/ The American Gas Association definition of recoverable proved reserves is
as follows:

" . . The current estimated quantity of natural gas and natural gas liquids
which analysis of geologic and engineering data demonstrate with reasonable
certainty to be recoverable in the future fram known oil and gas reservoirs
under existing econamic and operating conditions. Reservoirs are considered
proved that demonstrated the ability to produce by either actual production
or conclusive formation test." American Petroleum Institute, American Gas
Association, Canadian Petroleum Association, Reserves of Crude 0il Natural Gas
Liquids, and Natural Gas, in the U.S. and Canada, Vol. 28, June 1974, p. 104.

2/ FPEC, Uncamnitted Reserves Survey, Docket No. R405, reported in FPC Press
Release No. 20290, May 19, 1974.

-11-
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They are, therefore, the end product of his development program, the aim of
which is to prepare resources for production.

There does exist a broader class of reserves, generally termed "probable"
(or "inferred"), that are intended to encompass partially developed resoutces
not yet ready for production and, in part, not yet dedicated to a buyer. There
are conceptual and pragmatic factors, however, which prevent utilization of
these estimates in the study of seller market structure. The most immediate
problem is that probable reserves are not defined consistently among producers
and thus do not allow for interfirm camparison. ” Tis situation is perhaps
inevitable considering the limited information used to develop such estimates.
Aside fram the measurement problem, probable reserves are difficult to interpret
in an econamically meaningful fashion since they are part of a heterogenéoi:é
group that includes (a) expected low cost reserves which have not yet been
aevelqned and (b) partially developed reserves whose high cost has discouraged
the producer from further drilling activities at the current time. In addition,
sub—categories (a) and (b) are further divided into those resources that are
already sold to a purchaser (i.e., reserves on tracts previously cammitted

via long-term contract) and those that are not. 1/

1/ These problems were recognized by a National Gas Survey study group com-
missioned by the Federal Power Cammission. The group's report noted that the

term “probable reserves" contained a number of ambiguities and recammended

against its inclusion in future resource estimation programs. Emphasis 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, termed "identified-
subeconomic resources" would refer to "known resources not economically producible i
on the date of estimation" (p. 14). Natural Gas Survey report to the FPC, Report
of the Supply-Technical Advisory Subgroup on Gas Reserves and Resources
Classifications (Washington, D.C.: U.S. Govermment Printing Office, 1976).
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2. Structural Analysis

The task of structural analysis is to identify within an industry envi-
rommental conditions that can lead to monopolistic behavior. The two chief
elements of seller structure in an industry are-its seller ooncentration \level
and condition of entry. Seller concentration measures the degree to which a
small number of firms ocontrol an industry's productive capacity. It may indi-
cate the degree of interdependence perceived by the major producers arnoﬁg them-

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

higher the concentration level, the greater the expecte‘c]wcieé-i'ee of inter—'
dependency among the major producers which in turn can provide a means for
them to engage in monopolisitic pricing and output policies.

The condition of entry deals with the relative ability of both smaller
fimms and potential entrants to create new émcity in response to the setting
of monopolistic price leveis by the dominant firms in the industry. Entry con-
ditions in effect define the longrun monopoly potential éf an industry
sufficiently concentrated to encourage attempts at monopolistic pricing. High
concentration and impeded entry are thus complementary conditions that are
necessary for the existence of longrun monopolistic pefformance.

.Most empirical analyses of seller structure have focused on the manufac-
turing sector. The measurement of éeller concentration in such studies is
usually based on firms' sales volumes, figures presumed to be adequate proxies
for their productive capacities. Determination of an industry's condition
typically entails a separate analysis based on conditions, potential differ-
entiation of the product, and the level of capital costs necessary to develop

new plant capacity. 1/

1/ A useful summation of the theory and empirical application of seller
structure analysis is contained in F. M. Scherer, Industrial Market Structure
and Econamic Performance (Chicago: Rand McNally, 1970).
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Structural analyses in natural resource industries such as natural gas
differ from those in manufacturing principally in that the empirical ard

theoretical dichotamization between seller concentration and condition of entry

is less pronounced. This is soO because resource control can be a key determinant

of entry conditions. As a result, concentration indices based on reserve holdings

and land acquisitions became important indicators of both entry barriers and
the degree of probable interdependency among the major producers.

The interconnection between concentration and barriers to entry is shown .
in the static resource monopoly scenario described -im figure II-I. DD is the.
industry demand curve and M is the marginal revenue curve of a monopolist who
perceives the industry's demand as his own. C is a resource cost schedule
indicating the extraction cost of different resource deposits arrayed in
descending order of productivity. Under the assumption that each deposit has_ a
fixed recovery factor, C is also the industry marginal cost curve and hence
portrays a schedule of campetitive supply response to varying levels of market
price.

In this context, mohopoly power entails the.control of OB resources by
a single producer (or a group of producers acting in concert). A producer
with such control can reoognizé the industry demand curve as his own, ‘select
the profit—maxixﬁizing price of OP;, and sell (A units. His contrél of OB
resources effectively blocks entry since the Amost efficient resource controlled
by potential rivals can be sold only at a price higher than the market price
OP;. The unutilized resource base AB represents the monopolist's entry
deterrent as well as a manifestation of his supply restraint. The monopoly

price of OP; contrasts with the lower competitive price of OP, that would

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

perceived he had no influence on market price. In the latter situation, each.
producer would accept the market price and adjust his supply accordingly.

=14-
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FIGURE II-1 RESOURCE MONOPOLY MODEL



Control of a substantial, but not complete, portion of the resource of
base OB by a set of large producers can also result in monopolistic price
levels. This would be the case, for example, if the major prdducers, either
collectively or independently, attempted to influence price by their Qupply
policies while allowing smaller producers to supply a portion of market demand.
In this "dominant fim case," the major producers would set output based on
a residual market denand schedule that incorporates the canpetltlve supply
response of smaller rivals. 1/ 1In this context, a mlxture of monopoly and
canpetitive behavior takes place: The smaller (frlnc;:;e) firms respond
campetitively to price 1evel$. The larger producers within the dominant firm
group, on the other hand, act in a monopolistic fashion similiar to that portrayed
in flgure II-1 by restricting their sales of gas resources. The end result
is a price above the cqmpetitive level but below that which would prevail in
a full monopoly situation. 2/

The monopoly models depicted above represent/ a useful starting point for
structural analysis since they show the potential importance of concentrat’ion
measures in assessing monopoly power. The characteristics of the natural gas
market, however, rule out the feasibility of their literal application
through the utilization of resource ownership patterns as direct measures of
present and future monopoly power. This is so because the dynamic nature of
the industry dictates that monopoly power cannot be based on control of the

current resource base per se but, rather, must accrue fram an ability to

daminate the development of commercial resources in subsequent periods. This

1/ That is, the daminant firm(s) estimates the volume of resources he could
sell at each price level by subtracting the fringe firms' supply response fram
the aggregate demand schedule.

2/ The daminant firm oligopoly model is devéloped in C. E. Ferguson,
Microeconomic Theory (Hamewood: Richard D. Irwin, 1966), pp. 292-294.

-16-
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0lds true whether attention is focused on (a) a shortrun resource measure
sjuch as proved reserves .or (b) a longer-run, more broadly defined constfuct
uch as probable reserves:

(‘a) As noted above, proved reserves is an essentially ex post oohcept thz;lt
efers to already developed resources that have, for the most part, been
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 current
arket for gas supply. That market is based on partially developed resources

o

bt yet dedicated to purchasers.

(b) Extension of the time horizon to encampass resources more broadly
lefined than proved reserves does not represent an appropriate alternative.
bnopolization based on control of the underlying rescurce base, ocut of which
rroved reserves are derived, is infeasible due to the geological uncertainty
nvolved in petroleum exploration and to the extensive Government ownership
f petroleum-bearing lands. The inexact nature of the pétroleum exploration
rrocess 1/ implies that a producer desirous of monopoly control would be forced
0 aéquire many times the number of tracts that ultimately prove commercially
7iable. Of greater importance, the significant magnitude §f Federal and State
Sovermment ownership of gas-bearing lands acts to thwart any attempt at mono—

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

Jercent of new gas supply coming on stream in 1980 will originate from

'/ For example, the drilling success ratio for new field discoveries was less
than 15 percent in 1973. The American Association of Petroleum Geologist Bulletin

‘August 1974), p. 1477.
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Govermment lands. 1/ The bulk of this supply will came from Federal offshore
lands not yet leased by the Federal Goverrment.
The above factors imply that control of the undeveloped resource base

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

resource base is too large and too much of it is in Govermment hands for a

program of monopolistic résource control to work. Instead, a dynamic longrun
view of potential monopoly power must be adopted. The probability of monopolistic
behavior depends on the degree to which the exploratipn-develomment capacity |
of the gas supply market is controlled by the largest producers. The relevant
basis for concentration measurement in this context is a producer's capacity
to create new gas supply that is cammercially feasible at current or expected
price levels. The greater the degree to which such capacity is centered in
a relatively few fimms, the greater their potential for affecting a mono-
polistic pricing and output strateqgy. Such an approach consists of controlling
the pace of development activity so as to limit the volume of new gas supply
in each period to the monopolistic optimum.

No direct measure of the relative resource development ability of pro-

ducers has proved feasible so far. 2/ 1Instead, the search for structural

1/ Federal Energy Administration, Project Independence Blueprint, Final Task

Force Report, Natural Gas (Washington: U.S. Govermment Printing Office, 1974),
Table III-12, p. III-18. For a more recent, although less detailed, projection
of future gas supply originations, see FEA, National Energy Outlook, February 1976
(Washington: U.S. Govermment Printing Office, 1976), p. 143.

2/ For example, while the FPC since 1970 has maintained that the higher cost
and risks of small producers entitles them to higher gas prices, it has been
unable to quantify the magnitude of this difference. The Commission's latest -
attempt was the issuance of an arbitrary ruling that "small" producers (those
with annual production of less than 10 bil. cu. ft.) are entitled to prices
that yield a 20 percent rate of return vis-a-vis the prevailing 15 percent
standard. No rationale based on cost data was provided. The Cammission
acknowledged that although the higher return was "amply justified," the level
was "a matter of judgment." FPC, Opinion No. 742, Docket R-393, Small
Producer Requlation (August 28, 1975), p. 5.
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anifestations of monopoly power is best approached through the utilization
f output measures, such as production and proved reserves, as proxies for
:xploration-development capacity. The reasoning here is that a fim's output
~eflects its past success at developing gas resources and hence may be intef—
eted as an indicator of its current and future capacity as well. Viewed
from this perspective, oconceptual differences between production and proved
reserves narrow oonsiderably since both are interpreted as ex post iﬁdi_catofs
>f a producer's supply capability. |

Based on the above conceptual approach, the analysis‘orf .&hership patterns
#ill proceed along the following lihes: (1) Chapter III surveys ooncentraticn
levels for the gas sector viewed as a nationwide entity and on the level of

~elevant subsectors. (2) Chapter IV considers potential distortions in con-

centration levels created by the gas sector's extensive joint venture activity.
‘This is necessary since conventional concentration measures, such as those
oconstructed in Chapter III, allocate cutput from jointly owned tracts acoording
to financial interest and thus do not take into account the corporate inter—
action that necessarily occurs under such arrangements. - The principal objective
of chapter IV is to evaluate the potenvtial bias of this a;pproadu by constructing
alternative concentration measures based on a number of assumed modes of joint

venture interaction among partners.

3. Behavioral Analysis

The pervasive effect of FPC price regulation complicates attempts at
behavioral analysis. Through the setting of price ceilings on gas entering
the interstate market, the Commission plays a large part in determining the

gas sector's conduct and performance. As a result, studies of competitive
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pricing behavior become impossible, since price levels are in large part deter-
mined by FEC fiat and not through market forces. 1/

One possible area of behavioral analysis concerns the nature of supply
responses by producers to the regulated price set by the FEC. 1In an‘ ideal
regulatory enviromment, seller supply adjustments to a price ceiling bﬂd
be similar in both monopoly and competitive structures since the regulated
price in each situation would not be determined by supply conditions and thus
would be outside the influenée of the regulated sel»lhe.r_.'_‘ 2/ The natural gas
industry does not fit this regulatory ideal, however, since the FEC's price
rulings have in fact been influenced by supply conditions. Beginning with the~
large drop in reserves in 1968, the regulated price has been continually adjugted
upward in response to the worsening natural gas shortage. This pattern of |
events has led to charges that the major producers have engaged in a sophis-
ticated form of monopoiy pricing in which gas supply is withheld from the
market so as to pressure the FPC into increases in wellhead gas price ceilings.

In simple form, the case of monopoly behavior under regulation is sj;nilar
to the unfettered monopoly model déscribed in figure II-1 above, where the
industry is presumed to be dichotomized into a set of dominant firms and a

group of smaller fringe firms. The dominant firms, recognizing their influence

1/ Based on data fram the period just prior to the onset of FPC 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 corresponded

in most instances to campetitive predictions. Those noncompetitive cases
observed indicated monopsonistic behavior where a dominant pipeline forced price
below the competitive level. Paul MacAvoy, Price Behavior in Natural Gas Fields,

op. cit..

2/ This "ideal" situation would be one in which the regulatory agency
possessed an infallible cost-based pricing formula that set the regulated price
at a level which would prevail in a competitive situation. 1In this case, even
a monopolist concedes his power over price and thus acts as if he were a
canpetitive firm by adjusting his supply to the regulated price level.
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over the regulated price, hold back supply and create a "shortage" which in
turn forces the regulator to raise the price in order to achieve supply-demand
equality. The fringe fims, on the other hand, pursue a competitive supply
response policy (since they are presumed too small to perceive their influeﬁce
over price) and produce all commercial reserves available to them.

In a dynamic context, the monopoly strategy of the dominant firms
translates into a delay of exploratiom—development timetables on certain tracts
so as to keep gas supply below the competitive level. 1/ The chief testable
prediction of this monopoly model is that the daominant fi;Q;.Qill hold back
cammercial resources f%an the market (i.e., fesources that could be provided
profitably at the regulated price) while the smaller fringe firms will not.
Chapter V will test this monopolization thesis by analyzing the pattemns of
producible shut-in leases (PSI's) in the offshore sector. PSI's are nom
producing tracts that have been in existence for over five years and thus
represent a potential manifestation of monopolistic sup@ly reduction. The
monopoly theory'predicts that the major producers (acting as dominant firms)

should control a disproportionately large share of these leases.

1/ Since natural gas is typically sold via long-term contract, producers have
little scope for adjusting production levels fram already dedicated tracts

in order to achieve overall supply objectives. Hence, the analysis in this
report will focus on the timing of lease development rather than attempts

at fine-tuning production levels.
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Chapter III
Seller Structure in the Gas Supply Market

1. National Seller Structure

Concentration Levels

While there are over 5,000 campanies listed as natural gas producers,
the bulk of activity in the gas sector is accounted for by a substantially

fewer number. Census Bureau figures indicate that the 32 largest producers

(ranked by lease revenue) accounted for approximately 70 percent of gas act ivity

b s -

indices such as exploration expenditures, development costs, and sales revenues
(table III-1). "I‘he remaining fims tend to be relatively insignificant entitieé
specializing in one or two aspects of the gas production cycle. In light of
such a skewed size distribution pattern, structural analysis in this chapterl
will focus primarily on the large producers, principally the 30 largest gas
producing campanies.

The two most useful productive capacity meashres for assessing the rela
tive size of t;he largest producers are annual production and vpraved reser\;es
holdings. 1/ Table III-2 lists the 30 largest producers ranked on the basis
of 1974 annual production and Table III-3 provides a similar listing based
on proved reserves holdings as of December 31, 1974. A summary of
concentration levels based on these two output measures is given in table
III-4.

Althodgh reserve concentration ratios are higher than their production
counterparts, the difference is relatively small. The similarity between the

two productive capacity measures reflects in large part the relative ownership.

1/ while providing valuable indices of overall concentration levels, Census

data are of limited usefulness for a more disaggregated analysis since individual

company information is not reported.
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TABLE III-1

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

Value accounted for Top 32 value as
by the 32 largest percentage of
Gas activity producers (ranked total for
category by total lease revenues) all producers
(millions of dollars)
zural gas sales 4,059.6 ) 72.9
sloration expenditures 6,327.7 73.1
Jelopment expenditures 2,970.6 67.3
xduction experditures 4,120.4 73.1

IRCE: U.S. Department of Commerce, Bureau of the Census, Annual
Survey of 0il and Gas, 1974 (Wash.: U.S. Government Printing
Office, 1976), table 3, pp. 15,16.
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TABLE III-2
Largest Natural Gas Producers: 1974

Market
) Production share

Rank Producer (mil. cu. ft.) (percent)
1 Exxon Corp. 2,298,597 10.8
2 Texaco, Inc. 1,649,929 7.7
3 Standard 0Oil Co. (Ind.) 1,195,606 5.6
4 Mobil Oil Corp. 964,390 4,5
5 Gulf 0il Corp. 949,100 4.5
6 Shell 0il Co. 754,788 3.5
7 Union 0Oil Co. Calif. 638,369 " 3.0
8 Atlantic Richfield Co. 632,362 3.0
9 Sun 0il Co. 602,315 2.8
10 Phillips Petroleum Co. 564,394 2.6
11 Standard 0Oil Co. of Calif. 558,672 2.6
12 Getty 0Oil Co. 509,594 2.4
13 Cities Service 453,893 2.1
14 Continental 0Oil Co. 399,916 1.9
15 Tenneco, Inc. 397,521 1.9
16 Superior 0il Co. 334,916 1.6
17 Pennzoil Co. 320,457 1.5
18 Coastal States Gas Corp. 221,661 1.0
19 El Paso Natural Gas Co. 202,650 1.0
20 Panhandle Eastern Pipe Line Co. 197,002 0.9
21 Marathon 0il Co. 175,410 0.8
.22 Amerada—Hess Corp. 127,759 0.6
23 Kerr-McGee Corp. 127,039 0.6
24 Diamond Shamrock Corp. 115,043 0.5
25 Ashland 0il, Inc. 114,008 0.5
26 Columbia Gas System, Corp. 113,319 0.5
27 Lone Star Gas Co. 108,990 0.5
28 Consolidated Nat, Gas Co. 102,714 0.5
29 Hunt Oil Co. (Placid 0il Co.) 99,334 0.5
30 Champlin Petroleum Co. 96,917 0.5

Total U.S. Production 21,318,470

Concentration Ratios: (percent)

4-firm 28.6
8-firm 42.6
20-firm 64.9
30-firm 70.4

Sources: Company data - Company responses to the FTC Natural Gas
Survey.

U.S. total -~ API-AGA-ACA, Reserves of Crude 0il,
' Natural Gas Liquids, and Natural Gas
in the U.S. as of Dec. 31, 1975, table
VII p. 120.
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TABLE III-3

Largest Holders of Natural Gas Reserves: 1974
Proved
reserves Percent of
Rank Firm (mil. cu. ft.) total
1 Exxon Corp. 28,173,168 11.9
2 Texaco, Inc. 18,454,644 7.8
3 Atlantic Richfield 14,228,740 6.0
4 Standard 0il Co. (Ind.) 12,591,167 5.3
5 Mobil 0Oil Corp. 9,642,331 4.1
6 Gulf 0Oil Corp. 8,959,243 3.8
7 Standard 0Oil of Calif. 7,730,609 3.3
8 Standard 0il Co. (Ohio) 7,419,396 3.1
9 Union Oil Co. of Calif. 7,016,842 73,0
10 Shell 0il Co. 6,918,865 2.9
11 El Paso Natural Gas Co. 5,832,655 2.5
12 Phillips Petroleum Co. 4,931,371 2.1
13 Sun 0il Co. 4,881,812 2.1
14 Cities Service Co. 4,652,129 2.0
15 Getty Oil Co. 4,031,640 1.7
16 Tenneco, Inc. 3,906,069 1.6
17 Continental 0il Co. 3,209,738 1.4
18 Superior 0il Co. 2,823,682 1.2
19 Marathon 0Qil Co. 2,647,115 1.1
20 Panhandle Eastern Pipe Line Co. 2,226,936 0.9
21 Coastal States Gas Corp. 2,189,781 0.9
22 Pennzoil Co. ‘ 1,819,498 0.8
23 Hunt 0il Co. 1,746,681 0.7
24 Mesa Petroleum Co. 1,512,256 0.6
25 Diamond Shamrock Corp. 1,452,252 0.6
26 Amerada—Hess Corp. 1,377,190 0.6
27 Ashland 0il, Inc. 1,313,725 0.6
28 Consolidated Nat. Gas Co. 1,117,642 0.5
29 Kan.-Neb. Natural Gas Co. 1,084,076 0.5
30 Aztec 0Oil & Gas Co. 1,064,954 0.4
Total United States 237,132,497
Concentration Ratios: (percent)
4-firm 31.0
8~fimm 45.3
20-firm 67.8
30-firm 74.0

Sources: Company data -

Gas Survey.

Company responses to the FTIC Natural

U.S. Total - API-AGA-ACA, Reserves of Crude 0il,

Natural Gas Liquids, and Natural Gas

in the U.S. as of Dec. 31, 1975, p. 92.
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TABRLE III-4

Concentration index Production Proved reserves g
(percent) (percent)
4~fimm 28.6 31.0
8~firm 42.6 45.3
20~firm 64.9 67.8

SOURCE: See Tables III-2 and ITI-3
constancy within the major producer group. Unlik& other resource industries ] z
where de novo entry has been significant, the identity of the major producer
group in the gas sector has remained stable. Fifteen of the 20 largest pro—
dhcers in 1974, for example, were included in the 1955 top 20 group. 1/ This
pattern reflects the maturity of the Qas production sector, an industry which
has passed its periéd of greatest expansion. Another contributing element

is the recent stability of concentration levels. After a period of sharp )

increases during the 1960's, concentration levels remained relatively
constant during the 1970-74 period (fig. III—l).

The above factors cambine to forge a close link between the production
and reserves concentration measures. Owing to their greater acce551b111ty,‘
the remaining analysis in thlS chapter will be based primarily on production

and sales as measures of exploratory-development capacity.

1/ The top 20 producer group in 1955 is tabulated in J. Mulholland and D.
Webbink, Concentration Levels and Trends in the Energy Sector of the U.S.
Econamy (Wash: U.S. Govermment Printing Office, 1974), table C-8, p. 217.

Four of the five new entrants for 1974 were pipeline concerns that have greatly
expanded their production over the 1954-74 period.

Neowr”
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Vertical Integration

The nature and extent of vertical links between the production and
downstream stages of the gas sector differs between the interstate and
intras;ate markets. Vertical integration is lowest in the 3’.nterstate
market where the bulk of gas is sold to an independent interstate pipe-

line sector for resale. Integration appears to be samewhat higher in the

intrastate market where the distance between production and consumption
point is relatively small and the importance of direct sales to industry

and power generation plants is high. s

In 1975, production by interstate pipelines accounted for less than
6 percent of their total sales. 1/ Alternatively, few of the large gas
producers maintain significant pipeline interests. Only 5 of the 20 largest. .
gas producers (El Paso, Tenneco, Cities Service, Coastal States, and
Panhandle Eastern) own subsidiaries ranked among the 20 largest interstate
pipeline companies for 1972. 2/

The low degree of vertical integration in the interstate market is
due to a number of factors. Historically, the early postwar growth of

the gas market allowed the pipeline campanies to speéialize in pipeline

sales as large scale entry into the wellhead market by non-integrated
producers took place. Between 1947 and 1953, for example, pipeline self-
sufficiency fell from 40 to 20 percent. 3/ Also, FPC regulation of pipe-

line production throughout most of the post war pericd has discouraged their

1/ FPC, The Gas Supplies of Interstate Pipeline Companies 1975 (Washington:
U.S. Government Printing Office, 1977), p. 10.

2/ FPC, Sales by Producers of Natural Gas to Interstate Pipeline Campanies
(Washington: U.S. Government Printing Office, 1972), table 5.

3/ Edward J. Neuner, The Natural Gas Industry (Norman: U. of Okla. Press,
1960), pp. 23-25.
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participation in the gas supply market. Until 1969, pipeline owned gas was
regulated on a cost of service basis by the FRC. The result in most cases was
that pipeline gas was priced lower than the corresponding area rates allowed
independent producers. 1/

The downward trend in vertical integration has been reverseu in the past
few years as pipelines and gas consumers have entered the gas production stage
in an attempt to secure gas supplies not available at FPC mandated price
ievels. 2/ In addition to the development of imhouse exploratiomrdevelopment
orograms, downstream companies have also financed the expy?ragion efforts of
independent producers in return for options to purchase gas supplies found
under these programs. 3/ This backward movement into the gas production sector
joes not appear to be a longrun phenamenon, however, since it is largely
stimulated by the disequilibf;un created by FPC pricing policies. Pipeline
ind gas consumer entry into the gas production stage largely represents an
ittempt to circumvent FPC price regulation since their gas supply needs are
1ot fully satisfied at existing price ceilings. Restorétion of supply—éemand
quality would appear to limit the incentives for further entry in the future.

Smaller distances between field and consumption points, along with the
reater importance of industrial sales, result in a highef frequency of

artical links in the intrastate market. In addition to éetroleun refiner

/ The FPC began to reverse its policy in 1969 as pipeline gas fram new

cases was placed under the area rate (Opinion No. 568, 42 FPC 738 (1969)).

1e current FPC policy is to place all pipeline production, irrespective of

s vintage, under the applicable nationwide rate (Opinion 770-R).

/ See 0Oil and Gas Journal, "U.S. interstate lines pour cash into search for

. as," Dec. 27, 1976, pp. 73-77; FEC, Natural Gas Survey, vol. 1 (Washington:
..S. Govermment Printing Office, 1975), pp. 68-72.

/A major source of exploration financing was conducted by interstate pipelines
nder the FPC's "advance payments" program where piplines were allowed to place
jvances to producers under their rate base. Initiated in 1970, this program

1s terminated by the FPC at the end of 1975. See FFC, Opinion 770-A,

w. 5, 1976, p. 150. »
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purchasers, a number of gas users within the chemical and paper products
industries maintain transportation and/or gas production facilities. 1/ Owing

to the diffuse and unregulated nature of the intrastate market, definitive

information regarding the degree of vertical integration is not available.
It does appear, however, that direct links between the production and trans-

portation stages for the largest gas producers is low. For example, a

tabulation based on long-term 1975 intrastate contracts indicates that 5.3
percent of the annual volume of new contract sales transacted by the 20

largest intrastate sellers were accounted for by transfers to their pipeline

or refinery-chemical affiliates. 2/

To summarize, vertical integration within the natural gas cycle is low;
this is especially the case among large producers selling in the interstate
market. There has been a recent trend toward increased integration but this

has generally taken the form of a backward movement into production by gas

purchasers such as pipelines and industrial gas consumers. It is questionable
whether this latter tendency is sustainable in a nonregulated envirorment
since its original develomment appears to have been st imulated largely by past

requlatory actions.

1/ American Gas Association, The Intrastate Gas Markets in Texas, Louisiana,
and Oklahoma, (April 1974); G. Donkin, "The Competitive Effects of
Interdependent Actions Among Buyers and Sellers in the Natural Gas Producing
Industry," British Columbia Energy Conference, 1974.

2/ The 1975 intrastate sales data base is described in appendix B. The
integration index may be understated samewhat since it does not take into
account direct sales to industrial customers where a producer's pipeline
acts as a cammon carrier and thus does not obtain title to the gas. The
frequency of such arrangements is unknown although the above noted AGA report
stated that in many cases it is the industrial purchaser, not the producer,
that will supply the transportation--in effect taking title to the gas at
. the wellhead. (American Gas Association, Intrastate Gas Markets.., op. cit. -
p. 16). :
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Horizontal Integration

In contrast to the relatively insignificant vertical contracts between
gas sellers and purchasers, horizontal integration between gas and oil opera-
tions is high. This pattern is due to the technological and geological overlap
between oil and gas production activities. As a result, similar ownership
patterns exist for the two fuels. The major gas producers, for example, tend
to hold similar market positions in crude oil production. The chief exceptions
are producer-pipeline concerns such as Tenneco, Coastal States, El Paso, and
Panhandle Eastern that ténd to concentrate their productien-efforts in natural
gas. Reflecting in part the output of such producer-purchasers, concentration
levels are samewhat lower in gas than in oil. At the 8~fimm level, concemn—
tration in oil is 46.9 percent versus 42.6 percent in natural gas (table III-5).

Overall, the major gas producers tend to be highly integrated into all
stages of the crude oil cycle (refining, oil pipelines, and marketing). Fifteen
of the 20 largest gas producets, for example, were included in a list of inte-
grated petroleum "majors" identified in an earlier FIC study. 1/

2. Regional and Jurisdictional Aspects
of the Gas Supply Market

Regional and jurisdictional elements interact to form a complex net-
work of subsdivisions within the natural gas industry. On a regional basis,
over 86 percent of gas supply is concentrated in four Southwestern States:
Texas, Louisiana, Cklahoma, and New Mexico (table III-6). There are three

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

1/ Mulholland and Webbink, Concentration Levels . . . ., Op. cit., table D-1,
D. 236. The five gas producers not classified as majors are: Superior,
. Pennzoil, Coastal States, El Paso, and Panhandle Eastern.
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TABLE III-5

Camparison of 0il and Gas
Production Rankings for the

20 Largest Gas Producers:

1974

Natural gas

Crude oil

Producer production rank production-rank
Exxon Corp. 1 1
Texaco, Inc. 2 2
Standard 0Oil Co. (Ind.) 3 3
Mobil 0il Corp. 4 8
Gulf ‘0il Corp. 5 5
Shell 0il Co. _ 6 4
Union 0Oil Co. of Calif. 7 13
Atlantic Richfield Co. 8. vow o 1
Sun 0il Co. 9 12
Phillips Petroleum Co. 10 9
Standard 0il Co. of Calif. 11 . 6
Getty Oil Co. 12 11
Cities Service Co. 13 10
Continental 0il Co. 14 14
Tenneco, Inc. 15 19
Superior 0il Co. 16 18
Pennzoil Co. 17 22
Coastal States Gas Corp. 18 28
El Paso Natural Gas Co. 19 34
Panhandle Eastern Pipeline Co. 20 36

Concentration Levels: (percent)

Natural Crude

gas oil

4-firm 28.6 28.8
8-firm 42.6 46.9
20-fim 64.9 73.3

Sources:
Gas rank - See table III-2
0il rank - See table A-12
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TABLE III-6

Natural Gas Production
By State for 1975

State Market production State production
(mil. cu. ft.) as percent of
total

Texas 7,485,764 37.2

Louisiana 7,090,645 35.3, . -

Oklahama 1,605,410 8.0

New Mexico 1,217,430 6.1

Kansas 843,625 4.2 oo

California | 318,308 1.6

Wyoming 316,123 1.6

Colorado 171,629 0.9

West Virginia 154,484 0.8

Other States 905,243 4.5

U.S. total production 20,108,661 100.0*

*Detail does not add to total due to rounding.

Source: U.S. Department of the Interior, Bureau of Mines,
Mineral Industries Surveys: National Gas Production and Conr
sumption 1975 (Washington: U.S. Government Printing Office,
1976), table 2.
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' Gulf Coast (encampassing the coastal portions of Texas and Louisiana), Hugoton-
Anadarko (Kansas, Oklahama, plus northern portions of Texas), and the Permian
Basin (southeast New Mexico and northwest Texas). Together, these three regions
accounted for approximatély 85 percent of new contract sales during 1972

(table III-7). The Gulf Coast segment is by far the most important producing/
area, reflecting in large ;\>art the substantial gas reserves found in the Gulf
of Mexico.

Ownership patterns vary among the major gas-producing regions. The major
producers tend to predominate in the Permian and Gulf areas while smaller
independent producers have traditionally accounted for a large part of Hugoton-
Anadarko activity. Based on responses to the FIC's Natural Gas Survey, the
eight major gas producers' aggregate market share in the Hugoton-Anadarko region
was slightly over half their share in the Permian Basin and Gulf Coast areas.
Overall concentration levels, however, tend to be similar in all three regions
(table III-8). 1/ |

At present, FPC regulation plays a more important role than geography
in delineating relevant subsectors within the gés market. Since 1970, the
increasing spread between FPC mandated price ceilings and the higher market
levels prevailing for unregulated transactions has dichotomized the gas sector
into jurisdictional (i.e., those wellhead transactions subject to FEC regula-

tions) and nonjursidictional segments. Jurisdictional sales have become

1/ The concentration levels in table III-8 are useful chlefly as indicators

of variations in ownership patterns among the producing reglons. As concentra-
tion measures, they are biased upward because the base used in calculating
market share ratios include only producers canvassed by the FTC, not all
producers in an area. (Regiorwide production totals for all producers are

not available.) Since 24 percent of nationwide production for 1974 was accounted
for by producers not included in the FIC survey, the magnitude of this upward
bias is significant. .
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TABLE III-7

Chief Natural Gas Production Regions
New Contract Sales: 1972

Sales
Area (bil cu. ft.) Percent of total
Gulf Coast 481.8 55.7
Permian Basin - 179.6 20.8
Hugoton-Anadarko 66.3 7.7
Remaining areas 137.7 15.9
TOTAL 865.4 100:0;

‘*Detail does not add to total due to rounding.

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

Sources: . Interstate - FPC contract data as compiled
' by Foster Associates.

Interstate — FPC interstate sales survey,
Docket R 389A. Volumes cover
the period 9-15-71 to 9-15-72.
TABLE III-8

Production Concentration
on a Regional Basis: 1974

Region - Concentration ratios
(percent)
4-firm 8-firm 20-firm 8~-majors
Gulf Coast 45.9 64.7 92.0 63.9
Hugoton—Anadrako 40.2 64.0 91.5 38.4
Permian Basin  43.0 67.0 95.5 65.2

Source: Responses to FIC Natural Gas Survey Questionnaire.
See appendix tables A-13, A-14, and A-15.
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increasingly limited to the Outer Continental Shelf (OCS) sector where all
wellhead sales camé under FPC regulation. Onshore gas, on the other hand,
has gravitated toward intrastate transactions which are essentially
unregulated. 1/ Due to the necessity of limiting transactions to intrastate
purchasers (so as to avoid FPC regulation) the relevant market for nonjuris—
dictional gas has shrunk to that of the individual producing States. As a
result, seller structure has become more concentrated since concentration
on a Sﬁate level is significantly higher than corresponding regional con-
structs. For example, on a new contract sales basis the unweighted average
8-firm concentration ratio for the 4 major producing States is approximately
13 percent higher than the corresponding index for the 4-State region considered
as a whole (table III-9).

The relevance of the above regional and jurisdictional factors for
structural analysis depends on the time perspectivé and the regulatory environ-
ment considered appropfiate. In a longrun context where FPC regulation is
assumed absent, regional elements diminish in importance and the relevant market
for gas can be considered a national one. This is so because of the adaptive
capabilities of both sellers and purchasers to inter-regional price variations.
Of most importance, fhe extensi&e pipeline ﬁetwork allows transmission companies
leverage in choosing among different areas for theif gas supplies. This lever-

aging potential of pipelines is described well by Phillips:

1/ The nature of FPC regulatory authority is discussed in chapter II. The bulk
of gas produced and consumed within a State's boundary is outside the scope of
FEC pricing regulation. (The relatively minor exceptlons are discussed in

J. Tiano, "Federal Jurisdiction over Producer Sales- in the State of Production,"”
National Resources Journal, vol. 17, 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 attempts
to initiate price regulation in a number of producing States.
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TABLE III-9

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

(percent)
State Concentration level ~
4-Firm 8-Firm 20-Firm

Louisiana 70.9 92.1 99.8
Texas 57.7 82.0 96.7
Oklahoma 54.6 86.1 100.0
New Mexico 95.5 100.0 "7 100.0
Urweighted average for

the four states 69.7 90.1 99.1
Aggregate for the

four states 55.7 79.7 96.1

SOURCE: FIC tabulation based on FPC Intrastate Sales Survey,
Docket 389A.
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The various gas-producing fields are

in competition for markets. Natural gas

pipelines once laid down cannot be easily

moved, but extensions and branches can be

built to other fields and to other pipelines

(interconnections) if a supplier or group

of suppliers attempts to control the supply

in any field. Consequently, the concentra- -

tion ratio for a gas~producing field does

not indicate a corresponding degree of

control over supply. 1/
Regional mobility by sellers is also important since they can shift their
capital resources to whatever area promises the greatest financial return.
As a result, localized monopolies in the gas supply, market are improbable and,
where they exist, short-lived. 2/

Regional subsectors have their greatest influence under a continuation
of the current regulatory scheme whereby FPC price levels remain below market
clearing levels in the nonregulated sector. Even in a longrun context, where
sellers shift to areas with the highest expected return, some regional effects
will be present because of the restricted mobility of purchasers in searching
for the lowest price. Viewed fram this perspective, concentration levels
calculated on a statewide basis become a relevant element of market structure
for gas supply in the nonregulated interstate market.

Since the principal aim of this report is to evaluate the competitive
viability of the gas sector in an unregulated environment, the most important
analytical dichotomy is between offshore and onshore gas. While onshore and

offshore sectors are not valid economic submarkets, they do display significant

differences in important structural characteristics such as concentration levels,

1/ Charles Phillips, The Economics of Requlation, (Homewood: Richard D. Irwin
1969), pp. 618, 619.

2/ For further analysis and references to the relevant literature see:
Mulholland and Webbink, Concentration Levels . . ., op. cit., pp. 57, S8,
163-169.
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jition of entry, and joint venture activity. An assessment of the differences
aes important in light of the ongoing shift in gas supply to the offshore
rent. To this end, the major features of the offshore and onshore sectors

sectively are outlined in the following two sections.

3. Offshore

The offshore sector is increasingly becaming thé dominant source of new
supply. By 1980, offshore's share of new reserve additions is expected
acoount for over 40 percent of the U.S. total. _l_/ The bulk”of of fshore
luction is currently centered in the Gulf Coast area (Louisiana and Texas)
h accounted for over 97 percent of total offshore ocutput in 1975 (table
-10). Most of the Gulf Coast fields, however, have already been developed.
1 result, future offshore supply will in large part come fram virgin provinces
. as the Atlantic Coast and Alaska Gulf where initial exploration activity
recently taken place.

Within the offshore sector, F\ederai activity is dominant, accounting for
80 percent of total gas production in 1975 (table III-10). As developﬁent
vity proceeds farther offshore, the Federal segment (termed the Outer
b'mental Shelf or OCS) will continue to inérease in significance since the
of gas-bearing State lands have already been leased. Due to its relative
‘tance and the greater data accessibility, the OCS sector will be the

point of analysis in this section.

»deral Energy Administration, Project Independence Blueprint, Final Task
Report, Natural Gas, (Washington: U.S. Government Printing Office, 1974)

'T11-12, p. I11-18.
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TABLE III-10

Distribution of Offshore Gas Production: 1975

Offshore gas production (mil. cu. ft.)

“

Of fshore production
as percent of total

Total offshore production
State State Federal offshore for U.S.
Louisiana 489,577 3,332,169 3,821,746 89.8
Texas 210,289 122,573 332,862 7.8
Alaska " 75,581 0 75,581 1.8
California 23,320 3,952 27,272 0.6
Total 798,767 3,458,694 4,257,461 100.0 S

SOURCE: U.S. Geological Survey, OCS Statistics, 1975 (Wash: U.S.
Gverment Printing Office, 1976), p. 90.
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nt Seller Structure

T'he chief distinguishing characteristic of the offshore sector vis—a-vis
of the national market outlined in section 1 is that its size dist}ribution~'
rms is skewed more toward the largest producers. There are fewer than
roducers participating in the OCS sector compared to over 5,000 nation—

1/ Also, concentration ratios range from 16 to 43 percent higher offshore
g I1I-11).
In addition, joint venture (JV) activity among the major producers appears
more predaminant offshore. During the 1971-74 period, joint bids aécounted
ser B0 percent of total OCS tract adquisitions. 2/ In contrast, a major
f on;hore joint activity revolves around "farm out" agreements where a

- producer provides land and a smaller independent producer supplies

ation effort. 3/

1e relatively high concentration and joint venture activ'ity‘offshore are
ced in part by the substantial capit;.al costs and risks associated with

e activity. 4/ Typically, high initial capital investments are required

while before production revenues are received. In addition to sub—

1 bonus payments (the auction payment to the Goverrment for the lease),

~ion and develcpment expenditures for an offshore tract can be extremely

Department of Commerce, Bureau of the Census, Census of Mineral
es, 1972. Industry Series: Oil and Gas Field Operations (Washington:
armment Printing Office, 1975), tables 1 and 2A.

-abluations based on U.S. Department of the Interior files.
selow, p. 53.

1 detailed analysis of the operating envirorment in the offshore sector,
. Kash et al., Energy Under the Ocean (Norman: U. of Oklahoma Press,
3 Federal Trade Commission, Federal Energy Land Policy: Efficiency,

' and Campetition (Washington: U.S. Government Printing Office, 1975),

30.
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TABLE III-11

Camparison of Onshore and Offshore
Concentration Levels: 1974

Concentration level

Area {percent)
4-Firm 8-Fimm 20-Firm
Offshore (OCS) 29.7 51.3 85.3
Onshore 28.8 42.3 61.3
National 28.6 2.6 64.9
Sources:
Offshore - U.S. Dept. of the Interior; see appendix
table D-6
Onshore - FTC Natural Gas Survey Questionnaire; see

appendix table A-11.

National - FTC Natural Gas Survey Questionnaire; see
table III-2. /
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high. Fims also must be prepared to bear the significant risk that a lease,

once purchased, will prove unproductive. 1/ Apparently as a consequence of
-hese factors, OCS producers have increasingly turned to JV'é in an attempt

-0 spread the costs and risks of OCS activity. While JV's have served to

‘acilitate entry by smaller producers (see below), there are still many
oroducers who find the costs and risks prohibitive. 2/ This capital require-
ents entry barrier in turn places upward 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 profile of the

argest OCS gas producers in table III-12 shows, in a number of instances,
bstantial divergence between firm size (measured in terms of either natiorwide
:oductidn or asset value) and OCS production. For example, the 2 largest
itionwide producers, Exxon and Texaco, are ranked below the top 4 in OCS
-oduction. Phillips, the 10th largest national producer, rénks only 18th

1 OCS production. Overall the 8 largest national producers account for

Through 1974, 55 percent of all tracts five years of age or older had
en relinquished to the Government with no recorded production. Possibly the
st notable case of unproductive leases is the east Gulf of Mexico 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 Destine Dome

© ea being particularly pessimistic. "0il Drilling in E. Gulf Fails," Washington
st, June 24, 1975, p. A-l.

The recent Interior Department experiment with royalty bidding (where firms
pete for tracts on the basis of royalty payments rather than bonus bids)
wides some evidence on the capital barrier posed by high bonus payments.
© 2> eight tracts leased via royalty bidding attracted relatively more bids,

d new canpanles, than were observed on tracts issued via bonus bids.
terior's staff cautioned, however, that the increased company participation
2ated by royalty blddlng may be achieved at the cost of lower petroleum
~overy. This is so since the winning royalty rates, which represent an

:rating cost to producers, can be so high as to induce premature abandorment

lease. (Interior memo from Asst. Sec. for Program Development and Budget
the Secretary, January 28, 1975.)
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44 percent of OCS production, a figure significantly below the OCS 8-fimm concen—
tration level of 51 percent.

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

/;

emergence of a number of smaller nationwide producers who have chosen to con- -
centrate their efforts on the offshore sector. Foremost among these is Tenneco,
the largest OCS producer in contrast to its 15th place ranking in national =
production. while Tenneco does exhibit a significant asset base, the top 20
offshore producer group in the OCS also contains a number of relatively small
producers such as Forest 0Oil and Hunt 0Oil. sbe e

The above factors suggest that the relatively high OCS concentration levels
cannot be explained exclusively by cost and risk obstacles to small firm entry.
Another important element is that, by framing the comparisen in terms of off---
shore versus onshore, relative concentration in the offshore segment is somewhat
exaggefated due to the former's smaller size. Irrespective of the magnitude
of entry barriers created by capital requirements and risk, the smaller size
of the OCS sector, in termms of both areal extent and volume o6f production,
leads to higher concentration due to the greater effect of scale econamies
in exploration and development: The smaller the volume of activity in a region,
the greater the relétive importance of fixed capital outlays entailed in
exploration—development operation and thus the more important are scale related

efficiencies.

Concentration Trends

Concentration in production, especially at the 4- and 8-firm level, has
been declining steadily since 1960. The market share held by the 8 major
producers group has exhibited a similar downward movement (table III-13). This

trend reflects a gradual widening of the OCS ownership base as reflected in
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TABLE ITI-13

Gas Production Concentration Levels
in the OCS Sector: 1960-74
(percent)

Concentration Levels

Eight Major Gas

Year ‘ 4-Firm 8-Firm 20-Fim Producers
1960 : 90.7 99.8 100.0 78.8
1965 58.8 80.6 99.6 73.8
1970 47.4 70.1 95.2 56.2
1974 29.7 51.3 85.3 43.6

SOURCE: FIC tabulation based on U.S. Dept. of the Interior
files. See appendix tables D-3 through D-6.
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the concentration patterns for OCS lease sales. The 8-firmm lease acquisition
concentration level, for example, has shown a downward trend over the 1954—74‘
period. The percentage of leases acquired by the 8-firm major group also
exhibits a downward, albeit erratic, movement (table III—l{l). New entrants .
into the OCS sector have increased significantly, especially since 1970. During
the 1971-74 period, there were 53 new companies participating in OCS lease sales.
Of these, 29 acquired tracts during the pér’iod (see table III-16, below).

The downward trend in concentration reflects in large part three devel-
opments: (1) the rise in the number of tracts leased-by Interior, (2) the
increasing utilization of joint ventures, and (3) purchaser adaptations to
the natural gas shortage.

(1) The rising cumuiative total of tracts ieased by Interior over time - .
presents an obvious opportunity for more participants in the OCS. Scale economies
(in both exploratipn.and production) for the original set of producers became
exhausted, allowing new campanies to enter and compete. Of particular
importance, the increasing level of OCS activity encourages the emergence of
specialized agents (e.g., those that conduct "group shoots" for geophysical
exploration) which reduce the initial capital expenditures required of new
entrants and decrease the scope of scale economies in pre-sale exploratory
research for individual firms. Likewise, the tendency toward issuance of
more tracts on a per sale basis tends to encourage diversity among winning

bidders. 1/

1/ This is true in a probabilistic sense, abstracting fraom entry considerations
or scale econamies. Assuming that each firm has an equal chance of winning
‘every tract, an increase in the number of tracts issued will reduce the variance
of its success ratio and hence, in the aggregate, more evenly distribute tracts
among all campeting firmms.
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TABLE III-14

Lease Acquisition Concentration Levels
For OCS lLease Sales: Selected Years,
1954-74

8-Firm concentration ratio: percent of
total bonus payment accounted for by:

Eight largest Eight largest
Year bidders per gas producers
year nationwide*
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 100.0 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 18.4
1971 95.9 46.9
1972 , 42.4 34.9
1973 58.1 - 40.0
1974 - 57.8 ' 56.1

*Exxon Corp., Texaco Inc., Mobil 0il Corp., Gulf Oil Corp.,
Standard 0Oil Co. (Ind.), Shell 0Oil Co., Atlantic Richfield Co.,
and Union 0il Co. Ranking based on 1974 national production.

SOURCE: FTC tabulation based on U.S. Dept. of the
Interior files.
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(2) Thére has been significant rise in joint venture frequency in the OCS
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 III-15). JV's increase the diversity of
the OCS ownership base by facilitating entry among producers whose small size -
and/or lack of exploration capacity makes solo bidding unprofitable. The
importance of JV's in this regard appears significant. During the 1960-74 period; =
49 of the 57 new producers that acquired OCS leases (86 percent) did so via
JV bid (table III-16).

(3) Pressures of the natural gas shortage, espézialiy since 1970, have
stimulated gas pﬁrchasers to strive for greater supply security by entering
into gas production. Frequently, this backward integration has been accom-
plished through JV agreements with established producers. 1/ Also, gas
purchasers have financed exploration efforts of producers in exchange for
a canmitted supply portion of those gas reserves to be found. Such explora
tion financing agreements have increased the viability of the smaller
producers' exploration efforts in both onshore and offshore sectors. 2/

In regard'to future trends, the current evidence points to a continued
decline in concentration, albeit at a slower rate than in the past. The

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

1/ Offshore acguisition by pipelines reached a peak in the December 19, 1972, S
Iouisiana OCS sale. See "Stampede for Gulf Blocks Smashes all Bonus Records" .
(0il and Gas Journal, December 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. Subsequent activities by pipelines have subsided due to -
the FPC's limitation on their ability to place lease acquisition costs into
the rate base. See FIC, Federal Energy Land Policy, op. cit., pp. 371-2.

2/ The nature and extent of exploration financing agreements are discussed
in chapter II.
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TABLE III-15

OCS Joint Venture Indices
for Selected Periods: 1954-74

JV bonus value

'Value of as percent

total bonus Value of bonus pay- of total
Period payment on all tracts ments on JV tracts bonus payment

(dollars) (dollars)

1954-58 248,264,227 23,061,686 9.3
1959-62 861,869,861 338,929,879 s#s - o 39,3
1963-66 296,692,805 135,611,953 45.7
1967-70 2,912,576,339 1,507,996,800 51.8
1871-74 10,452,970,782 8,414,065,490 80.5
Source: FTIC tabulation based on U.S. Department of the Interior files.
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TABLE III-16

New Entrants in Gulf Coast
lease Sales: 1960-74

Number of Bidders -

Successful new

bidders that
Successful participated in
Year New bidders new bidders joint ventures
1960 4 3 3
1962 11 9 " 7
1964 2 0 o 0
1966 9 0 0
1967 4 2 0
1968 14 11 11
1969 1 0 0
1970 7 3 1
1971 0 0 0
1972 16 11 11
1973 12 8 7
1974 25 10 9
Total 105 57 49

Note: A new bidder in a year is defined as a campany that had
no record of participation in OCS lease sales prior to that time.
Successful bidders are those that acquire at least one lease.

SOURCE: FTC tabulations based on U.S. Dept. of the Interior
files. '
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lower than current production concentration levels (table III-17). 1/
Over a longer time frame, a key factor will be the nature and scope of the

Interior Department's leasing agenda.

4. Onshore

As noted above, seller structure is significantly more diffused onshore
than in the offshore area. In addition to the larger area, measured either
by areal extént or volume of output, the larger number of onshore producers
reflects a favorable operating enviromment for the small.producer. The
initial capital investment necessary for onshore activity tends to be sub-
stantially smaller than that required offshore. Lease bonus payments tend to
be lower, and there are numerous financing arrangements that reduce the initial
investment required by smaller producers. Also, farm-out agreements are
sametimes initiated by major producers who provide land to the small producer
in exchange for infommation éenerated by the latter's wildcat exploration
efforts. 2/ |

Onshore concentration levels have exhibited a number of varying movements
during the 1955-74 period. Based on annual production, Eoncentration levels
remained constant between 1955 and 1960 then rose significantly during the
1960's. There has been a relatively small increase in concentration during

the 1970's (table III-18).

1/ 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.

2/ J. McKie, "Market Structure and Uncertainty in Oil and Gas Exploration,”
Quarterly Journal of Economics (February 1962), pp. 98-121; Federal Power
Cammission, Natural Gas Survey, vol. 1 (Washington: U.S. Govermment Printing
Office, 1975) p. 60. :
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TABLE III-17

Concentration Levels Based :
on 1971-74 OCS Lease Sales _ =
(percent) o

Concentration Levels
(based on working interest o
share of total bonus payments)

4-firm 30.1

8—Firm 49.6
20~firm 79.9 i

Source: FIC tablulation based on U.S. Dept. of the
Interior files. See appendix table D-7.
TABRLE III-18

Concentration Levels for the Onshore Sector:
Selected Years, 1955-74

{percent)
Concentration Levels

Year 4-firm . 8-firm 20-firm

1955 . 18.6 30.4 48.1

1960 ' 18.8 29.6 © 48.2

1965 21.7 33.7 53.9 D
1970 27.5 41.4 60.5

1974 28.8 ' 42.3 61.3

Sources: Concentration levels for 1955 derived fram J. Mulholland
and D. Webbink, Concentration Levels and Trends on the Energy Sector of
the U.S. Econamy (Washington: U.S. Govt. Printing Office, 1974), table
C-8, p. 217. Concentration levels for remaining years tabulated fram
FIC's Natural Gas Survey Questionnaire (see appendix tables A-8 through
aA-11).
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The conceﬁtration increase during the 1960's was influenced partly by the
FEC's price regulation policies which tended to discourage production by smaller
producers. This effect was most praminent during the 1960's when FFC price
ceilings, set below market equilibrium levels, shifted supply efforts tosérd
the more intensive development of existing (known) gas fields at the expense

of new field development. 1/ This policy had a disproportionately harmful

effect on smaller producers who traditionally operated smaller tracts and
‘pursued riskier, wildcat exploration (often with financial assistance fram the

major petroleum producers). 2/

The negative effect of FPC policies appears to have been moderated some-

what in the 1970's as gas supply shifted to intrastate markets in response
to higher selling prices in those areas. As a result, the expanding market
for new gas supply in the chief producing States tended to reduce seller.
concentration levels. For example, the market share of intrastate new
contract sales for the major producer group declined aipproximately 20 percent

between 1970 and 1975 (see appendix tables B-5 and B-6).

1/ E. Erickson and R. Spann ("Supply Response in a Regulated Industry, The
Case of Natural Gas," Bell Journal, V, Spring 1971) document the effect of
FPC regulation on exploration and development strategy.

2/ The adverse effect of price controls was acknowledged by both the FEC

and the courts during the 1960's. The hearing examiner's decision in the
original Permian rate case recommended the exemption of small producers fram
the proposed price ceilings. The Commission agreed that unique charac-
teristics of the small producers rendered them wvulnerable to price regulation
but concluded, nevertheless, that outright exemption would not be in the best
interests of the consumer (34 FPC 159, Opinion No. 468, Permian). Supreme
Court decisions concurred with the FPC's reasoning here, although there was

a minority position (espoused principally by Justices Douglas and Clark) which
posited that area rate regulation amounted to confiscation of small producers'
property and, hence, was unconstitutional.
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Under most possible scenarios, onshore concentration levels can be
expected to conﬁinue their decline. A continuation of the preéent regulatory
situation should stimulate further expansion of onshore production in the
nonjurisdictional market. Deregulation would tend to expand “the demand for
onshore gas even further, especially in those onshore areas (such as northern
Iouisiana) where the predominance of interstate pipelines has restricted the
market for nonregulated gas. 1/ Under either situation, the expected
higher gas prices will encourage the search for gas in high cost areas
such as Hugotom-Anadarko that have traditionally Sé;ﬁ_ghe preserve of the
independent producer. On the other hand, expansion of FPC jurisdiction
to include the intrastate market ﬁay lead to a repeat of the 1960's
experience of rising concentration levels if price ceilings are again éet

below market clearing levels.

5. Conclusions
In a longrun context, where FPC regulation is assumed absent, the
relevant market for natural gas supply is national in scope. 2/ The flexi-
bility of the pipeline system and the mobility of sellers discourage the
emergence of a sustained regionél monopoly. Seller concentration levels
(based on production) ih this national market are moderate to low depending

on the frame of reference.

1/ American Gas Association, The Interstate Gas Markets in Texas, Louisiana,
and Oklahoma (Washington: 1974), p. 21.

2/ Submarkets within the gas sector become relevant chiefly when the current
regulatory situation is considered. Due to the segmentation 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 monopolistic pricing efforts by dominant producers in an area

since purchasers cannot 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 canparison of natural gas concentration to corresponding levels in
the manufacturing and mineral sector is presented in table III-19. The
8-firmm gas production concentration ratio of 42.6, is similar to the weighted
average concentration for all manufacturing of 39.0. 1/ Gas concentration
levels are typically lower than those in most extractive industries. The
average 8-firm concentration level for a sample of nomenergy extractive
- industries, for example, is 60.5. Concentration levels in the other energy
resource industries are also typically higher than those in natural gas.

The one exception is coal, but this sector contains scmekreglonal markets
that exhibit significantly higher concentration levels than the aggregate
national figure.

Natural gas concentration levels are also below the threshold levels
hypothesized by industrial organization econcmists and legislators as
signifying tﬁe onset on monopolistic pricing behavior. On a 4-fimm basis,
such pivotal indices range from 40 to 50, as compared with the gas production

level Of 28.6. 2/ The 8-firm concentration ratio of 42.6 in gas production

1/ A more representative concentration index for manufacturing may be
significantly higher, however. Shepherd, for example, calculated an average
4-firm CR of 60.3 after adjusting the Census industries by taking into
acoount regional aspects and correcting for Census misclassifications.
(William Shepherd, Market Power and Econamic Welfare (New York: Random
House, 1970), pp. 105-108. ‘

2/ Both Scherer and Shepherd posit a 4-fimm concentration level of 40 as a
minimum oligopoly index. (Shepherd, ibid., p. 105; Frederic Scherer,
Industrial Structure and Market Performance (Chicago: Rand McNally, 1970),
p. 60. Concentration levels suggested in proposed industrial deconcentra-
tion schemes are higher. The Neal Report defined an oligopolistic industry
as one where the 4-firm concentration level exceeds 70 percent. The
Industrial Reorganization Act (the Hart Bill) proposes breakup of the leading
firms in industries where the 4-firm concentration ratio exceeds 50 percent.
Texts of these proposals, are reprinted in H. Goldschmid et al., Industrial
Concentration: The New Learning (Boston: Little, Brown and Company 1974),
pp. 445-451.

-57-




TABLE III-19

Caomparison of Industry and Sector
Concentration levels: Selected Years

(percent) .
Industry or Sector Concentration Ratios
1. Natural gas 4-firm 8-firm 20-firm
-_— e
1974 production 28.6 42.6 64.9
2. Manufacturing sector — weighted éverage
Concentration level based .
on 1966 value of shipments N.A. 39.0 N. A,
3. Extractive sector - nomenergy
Unweighted average basea )
on 1963 valuve of shipments 50.4 60.5 " R.A.
4. Energy sector - 1974 production

Crude o0il : 28.8 49.6 73.3
Coal 25.0 34.8 48.2
Uranium 6l.3 : 86.1 100.0

N.A. - Not available

Source:

National gas - See Table III-2, above
Manufacturing - Census 4-firm concentration ratio for 1966 as cited in F.M. .

Scherer, Industrial Market Structure and Market Performance

{Chicago: Rand McNally, 1970), p. 63 :
Extractive Industries - Census concentration ratios campiled by D. Klyce
and Sullentrop, U.S. Dept. of Commerce Impact of
Corporate Diversification in the Mineral Industry,
Bureau of Mines, open file report.

Crude 0Oil - See table A - 1

Coal and Uranium -~ FTC tabulation based on surveys of uranium and coal pro-.
ducers.
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is also below Kaysen and Turner's oligopoly level (where “the recognition of
interdependence by the leading firm is extremely high") of 50. 1/

The near future {up to 5 years) should show no significant change in
concentration levels. In particular, sharp upward movements appear unlikely
due to the increased exploration activity of middle-sized and small producers
stimulated by higher petroleum prices. Over a lorger period, same upward
pressure on concentration may take place due to the shift in gas supply
to the more highly concentrated offshore sector. The Gulf Coast experience
indicates, however, that the effect on concentration up t'c;“ the 20-fimm
level will not be very large since there exist at least this number of
firms capable of efficient offshore operation.

The most important structural effect of the shift to offshore will be
to increase the already heavy dependency placed on joint ventures by the

!
petroleum industry. This organizational form represents an aspect of the

campetitive equation not directly taken into account by conventional concen-

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

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

1/ C. Kaysen and D. Turner, Antitrust Policy (Cambridge: Harvard University
Press, 1959), p. 27.
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CHAPTER IV
Joint Ventures

Joifxt operations between independent ccmpanieé are found in all phases e
of the petroleum production process, fram initial exploratory efforts to the
final extraction of crude o0il and natural gas. Natiorwide, approximately
60 percent of all oil and gas wells are jointly owned. 1/ Joint operations
are especially praminent in the Federal offshore sector where j.oint bids
accounted for 80 percent of total bonus payments recorded in OCS sales during
the 1971-74 period. 2/ e ’ i

The pervasive nature of joint operations in the gas éroduction sector
camplicates evaiuation of its seller structure since joint ventures (JV's)
can encampass both pro- and anti-campetitive elements. The chief ccmpetitivLe“
attribute of JV's is their tendency to foster a more diversified ownership
base. As noted in chapter I1I, the rise in JV activity influenced the down—
ward trend in OCS bid and production concentration ratios by allowing partici-
pation of a greater number of fims than possible through solo bids. 1In the
onshore sector, joint exploratory prbjects between majors and independents
have provided significant financial assistance to smaller firms with limited
capital funds. 3/

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

can also generate anti-campetitive effects. There are, in particular, two

1/ The Structure of the U.S. Petroleum Industry, U.S. Senate, Committee on
Interior and Insular Affairs (Washington, 1976), pp. 41-45. The study was
based on a survey of 12 major and 25 nommajor producers. On some producer
returns, wells on utilized leases were incorrectly classified as "jointly
owned". Thus the degree of joint ownership is biased upward by some unde-
termined amount.

“
Naw

2/ See table III-15.

)
=

3/ J. McKie, "Market Structure and Uncertainty in Oil and Gas Exploration,"
Quarterly Journal of Economics (February 1962), pp. 98-121.
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circumstances in which JV's significantly increase the monopolistic potential
of the gas sector beyond that indicated by conventionally defined CR levels:

(a) JV's can raise the effective seller concentration level through de
facto consolidations at either the firm or tract level. These consol idatiﬁns
are ignored in conventional concentration measures which presume each JV
partner can, and does, operate his share of the tract in an autonamous
manner.

(b) JV's may create a "camunity of interests" among major producers that
results in an interdependent seller structure characteri‘s’?Zi.c-;f industries
with substantially higher concentration levels.

These two factors, it has been argued, lead to a highly oligopolistic
seller structure sufficient to render the petroleum sector incapable of
performing in a workably competitive manner. The validity of this position
as it relates to the natural gas sector is evaluated in the following sec-
tions.

Analysis of the alleged monopolistic nature of JV's will utilize_tko
approaches. First, the relationship between firm size and JV activity will
be analyzed in an effort to discern anti-campetitive effects through monopo—
listic intent (section 1). 'Since the usual normmonopoly explanation of JV's
emphasizes the desire by producers to exploit scale econamies related to
exploration costs and risk, a nomnegative relationship between firm size
and JV intensity (i.e., one in which JV intensity does not decrease with
increases in firm size) may indicate attempts by the larger producers to »
capture monopoly returns alleged to accrue fram JV activity.

The second approach will entail direct analysis of the purported
monopolistic effects of JV's regardless of the motivation which originally

bfought them into being. Section 2 estimates concentration levels based
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on formulas that explicitly take into account potential consolidation
effects created by JV's. Section 3 analyzes the degree to whicthV's can
increase interdependent behavior in the gas sector.

Bidding and production activity in the OCS sector for the 1954-74
period will form the principal data base for analysis. The OCS was chosen
because of the accessibility of its data and its high frequency of JV's.
It should be noted, however, that the OCS sector does not represent a
valid longrun econamic market; it is, rather, a rapidly growing part of a

.

larger whole, the national gas market.

1. Joint Venture Motivation: Theory
and Statistical Evidence

Theories of Joint Venture Motivation

The nomonopoly explanation of OCS JV's centers on their cost saving
attributes. By allowing producers to spread their funds over a greater num
ber of tracts, JV's create the potential for two classes of scale related
cost savings: (1) savings on exploration expenditures, and (2) risk reduction.

In regard to scale econamies, JV's allow producers to exploit size re-
lated efficiencies not available to them if they acted individually.

The nature and magnitude of these exploration cost savings depends on the
extent of cooperation between partners in the JV. If the partners decide

to coordinate their exploration activities from the outset, they can share
the total costs necessary in such programs. Or, firms may initiate separate
exploration programs but, prior to an OCS sale, discover that the informa-
4tion each has accumulated proves complementary and thus can be usefully

cambined. 1/

1/ The pre-sale workings of joint venture organizations are described in
Charles Gremillion, "Offshore Leases in the Gulf of Mexico - JV Agreements
and Related Matters," 25 The 0il and Gas Institute (Matthew Bender, 1974).
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JV's reduce the riskiness of OCS 6perations by allowing producers to
liversify a fixed investment budget over a larger number of tracts, thus
' ~reating the potential for reduced variation in incame flows. This attribute
>f JV's is of greatest importance to firms whose asset position is small relative
to the considerable capital invesbneﬁt required for OCS activity. Solo bidding
" by such firms may be infeasible in that failure of a tract can lead to signifi-
:ént disruptions within the comﬁany (and, at the extreme, bankruptcy). By
spreading their investment over a greater number of tracts, small producers reduce
their financial cammitment per tract and thus lower the proBability of drastic
incame shortfalls. As a result, their prospects for funding in the capital
narket increase. On a more general level, the ability to spread investment funds
over a larger number of tracts through JV's can serve to stablize a company's
Jperations by reducing the variance of its share of tracts purchased and petro-
leum discovereé. Through this effect the uncertainty swrrounding a producer's
planning decisions involving exploration and develomment expenditures can be
reduced.

The costs of JV's in a nommonopoly context stem chieﬁly fram potential
decisiomnaking conflicts among partners. Participation in OCS lease production
represents a sequential decision process encompassing the.choice of bid price,
the timing and magnitude of exploration and development programs and, finally;
marketing arrangements for the natural gas output. By joining in a JV, a producer
significantly reduces his flexibility in dealing Qith these issues since he must
engage in joint decisiommaking with partners. Disagreements over policy can thus

be more costly to resolve than if the producer had sole control over a lease
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and could resolve internal disagreements by fiat. 1/ Perhaps the most significant
potential source of costly disagreements concerns the extent and timing of devel-
opment efforts. The usual nonconsent clause in a JV contract assesses significant
penalities to a producer unwilling to proceed with development as quickly or . -
on as large a scale as his partners. 2/ A campany may also be limited with

regard to participation in leasing activity made outside of the JV cambine. =
Typically, a JV agreement specifies a geographical area within which a partner

cannot bid independently unless he allows the cambine's remaining members the

&

option to purchase shares in any tract subsequently“purchased. 3/

It is difficult to estimate a priori the importance of these JV costs
and the nature of their possible association with firm size. To the extent
that the decisiommaking process becanes more awkward as the number of partners
in a JV increases, smaller firms may be more affected in that they tend to
associaf.e with more JV partners than do larger producers. These costs can
be minimized, however, by specifying efficient conflict resolution rules in
the initial JV agreement. 4/ Also, each producer can be expected to gravitate

toward the cambine whose operating approach best suits his interest. On the

1/ The reduced flexibility created by JV's is somewhat analogous to the trans-
actions costs incurred by producers choosing to purchase inputs via long-term
contracts instead of having them supplied internally. In both instances, costs
are incurred by the necessity of dealing with independent concerns in an uncer-
tain enviromment. Alternatively, the choice to integrate backward into the
input stage is similar to that of a solo venture in that they both allow the
firm to resolve disputes without resort to costly arbitration. For a discus-
sion of the transactions costs involved in market participation, see Oliver
Williamson, "The Econamics of Anti-Trust: Transactions Cost Consideration,"
University of Pennsylvania Law Review, (May 1974), pp. 1439-1496.

i

i
oy

2/ See W.J. Stewart, "Important Features of Joint Operating Agreements," 1972
Institute of Petroleum Landmen (Matthew Bender 1972).

3/ Gremillion, op. cit., pp. 210, 211.

g/' For example, it may be decided to let the operator firm make the final
decision concerning development plans.
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other hand, large firms may find the restriction on independent bidding outside
the canbine more binding than smaller producers who have smaller exploration
budgets and perhaps less extensive information on tracts a?ailable for sale.

In a monopoly context, JV's can prove valuable in the formulation anci
implementation of a supply reduétion strategy by the major producers. By
joining together in JV's, they can more effectively assess the costs and
benefits of any monopolization strategy. Also, JV's provide a convenient
monitoring device for detection of “cheaters" fram any collusive arrangement.
From this monopolistic viewpoint, the benefits of JV par‘glc1£>at10n are sig-
nificantly higher for those major producers intent on formulating a joint

profit-maximizing strategy. Also, the transactions costs of JV participation

noted above should be minimal for a set of colluding firms sharing a common aim.

Statistical Analysis

Attempts to identify mdnopolistic intent in the utilization of JV's have
focused chiefly on the analysis éf the relationship between JV intensity and
firm size. Researchers have hyéothesized that the monopbly motive theory of
JV activity implies a positive association between JV ifﬂténsity and firm
size, whereas the campetitive motive ﬁnplies a negative relationship. The
monopoly result stems fram the add‘ed. incentive to participate in JV's by nbnopo—
listically inclined large producers, while the competitive scenario is based
on the cost reduction advantages of JV's (such as scéle economies and risk

reduction) which are inversely related to fimm size. 1/

1/ See, for example, the empirical analysis of Edward Erickson, "An Analysis
of the Competitive Structure of the Domestic 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.
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While providing a useful focus for empirical analysis, these predictions
do not follow inevitably from the theory. Rather, they rest onl two restric-
tive assumptions:

(a). In the monopoly case, it is presumed that the gains “fram the~monopo— -

listic use of JV's are greater than the scale related efficiencies such combines

provide to smaller producers. Otherwise, a monopoly scenario is conceivable

in which the JV intensity for the major producers is less than that for smaller
fims yet greater than that expected for cost reduction reasons alone. In this
case, same monopolistic motivation would be consisté;f;. w1th a negative relation
ship between fim size and JV activity.

(b) The predicted campetitive .tesult rests on the assumption that the
potential cost of JV participation facing smaller producers is relativeiy
insignificant. As noted above, however, costs faced by such firms in negotiating
with a relatively large number of JV partners may be substantial, thus leading
to lower perceived rates of return for small producers vis-a vis large ones.

Such a situation would in turn suggest a positive relationship between firm size
and JV intensity.

Notwithstanding the above problems, analysis éf JV-firm patterns can prove
useful as a test of one important version of the monopoly motivation hypothesis
where monopoly gains via JV's are so great that they create a greater emphasis
on JV's by larger firms than by smaller ones. 1/ To this end, the OCS bidding
activities of 32 petroleum producers were tabulated for the 1965-74 period. A

producer's JV intensity index is defined as the firm's number of bids submitted

1/ See especially the allegations of John Wilson, ibid.

—66-




through a JV divided by its total number of bids. The principal measure of
firm size is a producer's damestic oil production for 1970. 1/

The resulting firm size-JV patterns shows a mild negative association.‘
As indicated in the scatter diagram (figure IV-1) and frequency diétribhtion
(table IV-1), there is a weak but discernible negative relationship between
firm size and JV intensity. Regression analysis yields similar results. 1In
a simple linear equation, estimated fram the data, there is a significant
negative relationship between JV intensity and firm size. ;/

(1) JV intensity = 95.3 - .0014 Fimm Size
t value = (4.90)

45 F=24.1

By contrast, a quadratric equatién suggested by the mono-poly hypothesis
(where size bears a U-shaped relationship to JV intensity as the degree of
Jv activity is lowest for middle-sized producers too large to enjoy the cost
reducing benefits of JV's and too small to participate in the monopolistic
utilization of them) proved insignificant:

2

(2) JV intensity = 93.78 - .0001 Firm Size - .00001 Fimm Size
t value = (1.00) t value ='(0.63)
R2 = .45 F = 12.0

| 1/ 0il output rather than gas production is used since oil revenues greatly

otal JV activity during the 1965-74 period and its size as of 1970.

sxceed gas revenues both in the OCS sector and nationwide during the 1965-74
eriod. A fim's oil production thus would appear to be the size variable
elevant to its decisions under the cost reduction theory. Damestic rather
han worldwide production was used since it more directly relates to both
‘he scale econcmy and monopoly factors. Alternative size measures—-inter-
national oil production, damestic gas production and asset value--were also
1tilized in regression analyses with approximately the same results as
janestic oil production. See appendix C, table C-2.

)/ The regression estimates are based on a cross-sectional analysis of a firm's
There
re 32 observations, one for each producer in the sample. A l}sting of the
sroducers utilized in the above statistical analysis is supplied in appendix C.
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Table IV-1

Distribution of OCS Producer JV

Indices by Production Rank: 1965-74 3
Size group-ranked Average JV
by 1970 damestic index for the
o0il production group *
1-4 49.6
5-8 ' 77.2
9-12 73.9
13-16 94.7
17-20 ves - -19.8 3
21-24 96.6
25-28 99.1
29-32 94.8

*JV index is the number of a firm's joint bids
divided by the number of its total bids.

Sources: JV indices - FIC tabulations based on U.S.
Dept. of the Interior files. Producer Size — 1970 U.S.
crude oil production as reported in Moody's Industrial
Manual, 1971.
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Neither size variable in equation (2) is significant and the size squared
term cqefficient exhibits the wrong sign. (The monopoly hypothesis predicts
a positive coefficient; i.e., JV intensity should. increase with firm size for
the larger producers). -

To conclude, firm size patterns of JV intensity in the OCS sector cannot
be used to infer monopolistic intent by the major producers. Although the
largest producers' JV activity rate is high, their reliance on joint associa—
tions is samewhat lower than smaller firms—a result inconsistent with the
strong monopoly hypothesis posited by a number Bf éétroleum industry observers.
This finding does not rule out conclusively the possibility of monopolistic
motivation for large producers. Nevertheless, it appears more useful to con- ‘
centrate the search for anti-campetitive aspects of JV's on their effecfs

rather than on the motivations that bring them about.

2. Consolidation Effects of Joint Ventures

The necessary interaction among partners in a JV can create consolida-
tion effects not measﬁred in conventional concentration ratios. These can
serve to increase significantly the major producers' control of gas supply.
Such a result can occur undér either of the following circumstances:

(a) Extensive JV iﬁterlinks anmong a set of large firms creates a de facto
merger among them. In such a case, concentration levels need to be
adjusted upward since the set of ‘JV related producers should be con
sidered one consolidated entity.

(b) Development and marketing policies of JV leases are controlled pri-
marily by a group of major producers with smaller partners playing

primarily an investor role. As a result, conventional concentration

measures under-estimate the control over gas supply exerted by the
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major producers. The quantitative importance that should be attached

to each of these possibilities is estimated below.

(1) De Facto Merger Via JV

The most likely sources of de facto merger via JV are orgar:zations
designed specifically for joint operation on an ongoing basis. In the OCS
sector, CAGC (Continental Oil, Atlantic Richfield, Getty, and Cities Service)
and SLAM (Sighal', Louisiana Land, Amerada, and Marathon) are the most impor—
tant examples of these groups. Each represents a permanent -organization
formed to coordinate bids and subseguent exploration and developrent plans
among the member firmms. Within designated areas, partners agree to bid
collectively and to refrain from submitting independent bids that do not
allow for subsequent participation by other members of the combine. 1/

CAGC and SIAM are for the most part collections of middle-sized producers.
Only one CAGC member, Atlantié Richfield, ranks within the top 8 national
gas producers. None of SLAM's meﬁbers rank within the top 20. Members of
both cambines together accounted for approximately 11 per;ént of total gas
production in 1974 (table IV-2). ‘

Although both of these Jv organizaﬁions display a significant degree
of coordinated action, the available‘ evidence cannot be used to infer that |
their activity is equivalent to outright merger:

(a) A tabulation of successful bidding patterns over the .1965-74~ period
shows a high diversity of pairwise associations within the two combines

(table IV-3). For CAGC, the importance of intra—-combine associations ranges

1/ The SLAM ownership is as of the end of 1973. During 1974 two ownership
changes took place: Texas Eastern Pipeline joined the combine and Signal
sold its interest to Burmah. In 1975, R. J. Reynolds acquired Burmah's OCS
Properties and set up a subsidiary, Aminoil, to manage them.
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Table IV-2
Membership of CAGC and
SLAM Joint Ventures

1974 . .
- Production "Percentage share of
Joint venture Member firms rank total 1974 gas production
CAGC Continental 0Oil Co. 14 1.9
Atlantic Richfield Co. 8 3.0
Getty 0il Co. 12 2.4
Cities Service Co. 13 2.1
9.4
SIAM Signal 0il and Gas Co.* 46 0.2
louisiana Land & Explo-

ration Co. 33 0,3
Amerada—-Hess Corp. 22 0.6
Marathon 0il Co. 21 0.8
1.9

*Signal's oil and gas properties were acquired by Burmah Oil in 1875.

Source: See Table III-2.
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TABLE IV-3

Partnership Patterns Among Partners in the CAGC

and SIAM Joint Ventures:

1965-74 OCS Lease Sales

(Percentage of A's Total Winning Bids made with B)

Partner A Partner B
1-CAGC
Continental Atlantic Richfield Getty Cities Service

atinental Oil Co. - 29.6 53.1 53.2
lantic Richfield Co. 18.0 - 14.0 16.5
cty Oil Co. 25.0 17.1 - 66.4
-ies Service Co. 42.1 21.7 e 7104 -~

2-SLAM
e Signal Louisana Land Marathon Amerada—Hess
mnal 0il and Gas Co. - 21.1 21.0 20.6
1isiana Land & '
Xxploration Co. 44,2 - 71.3 53.2
cathon 0il Co. 33.7 61.6 - 69.8
rada—Hess Corp. 44.8 56.7 95.2 -

Source: FTIC tabulations based on U.S. Dept. of the Interior files.
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fram less than 50 percent of total bids for Atlantic Richfield to a range of
21 to 71 percent for Cities Service. A similar diversity is found within
SILAM. For both cambines, the majority of pairwise associations was less than
50 percent of a producer's total successful bids during the period.’

(b) The Gulf Coast ties formed within CAGC and SIAM have not carried over
into recent OCS sales_outside that area. For example, members of CAGC and
SLAM bid relatively little with each other in the 1976 Alaska and Atlantic
OCS sales. CAGC partners bid less than 20 percent with each other and the
corresponding ratio for SLAM partners was approxﬁﬁétéiy 8 percent (table
Iv-4).

The remaining OCS JV's are mostly ad hoc associations among producers
in which no formal structure, such as CAGC or SLAM, has evolved. These are
temporary cambinations in which member firms coordinate their bidding for
tracts in partiéular» areas but are then free to seek out different associ-
ations in subsequent lease sales or even in different areas within the
current sale. In order to gauge the nature of corporate associations that
have been created by JV's, bidding patterns among the 20 largest OCS
producers were tabulated for the 1965-74 ,period.“ In table IW5, the most
important bidding partner for each producer is listed, along with the per-
centage of that producer's total value of successful bids made in éssociation
with that partner. As ekpected, the mst important JV pairings were found
among members of the CAGC and SIAM combines. OQutside of these cases the
most praminent bid associations concerned Kerr-McGee, Hunt, and General

Crude:
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Percentage of A's Percentage of B's

total successful total successful
Producer A Producer B bids made with B bids made with A
Kerr-McGee Corp. Essex Royalty Co. 85.0 99.6
Hunt 0Oil Co. Hamilton Bros. 0il Co. 74.5 96.1
General Crude 0il Co. Kewanee 0il Co. 91.3 52.5

In all three cases, the bidding partner is relatively small so that consol ida-
tion with the large producér would have little effect on market share indices.
Hamilton Brothers' share of 1974 OCS gas productiocn is 0.§T§e}éent, Essex
Royalty's is less than 0.5 percent, and Kewanee's is 0.3 percent.

To conclude, the available evidence on inter-corporate bidding associa-
tions indicates a sufficient diversity to rule out the significance of quasi-
formal linkages as a source of downward bias in conventional concentration

level measures.

(2) Leverage Control by the Major Producers

Under the conventional formula for deriving concentration ratios, output
fram a jointly-owned lease is allocated among partners iﬁ proportion to their
financial share in that lease. This "wbrking interest" ;/ allocation rule in
effect treats each partner's share as physicially and contractually distinct,
as if each were a small solo venture. In fact, this implied dichotomizétion
of a jointly-owned tract is generally not valid. Especially in the OCS area,
efficiency dictates that each petroleum tract be developed as a unit, regard-

less of the number of partners involved. As a result, concentration levels

1/ So-called since the partners share in costs and revenues in proportion to
their financial interest in the lease. In contrast, a royalty interest
entitles one, usually the landowner, to a straight percentage share in total
revenue fram the lease. Outside of specifying time limits for the development
of a lease, such royalty holders typically have no decisiommaking role.
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which.purport to indicate the percentage of output controlled by a specifiéd

nutber of sellers will be inaccurate if the prodﬁcers' lease control patterns

differ fram their financial interest record. 1In these types of situations,

" conventional concentration measures can impart either a negative or positive

bias, depending on the extent of control maintained by the major producers. 1/
In regard to the JV monopoly theory, the relevant question is whether tﬁe

major produceré' control of joint venture leases is such that their working

interest market share ratios are significantly understated. The monopoly

hypothesis to be tested posits that effective captrol of JV leases resides

iﬁ the hands of a group of major producers to the extent that they are able_

to pursue a monopolistic supply strategy. Since such a strategy dictates

a reduction in gas supply below the campetitive nomm, lease control for

monopolistic purposes translates into the ability to delay tract development.
A priori, such monopoly control is difficult in the OCS sector since

the typical JV agreement contains a "non—cbnsent“ clause stipulating that any

1/ For example, consider a hypothetical lease sale where 30 tracts are sold at
$10 million each for a total bonus payment of $300 million. The aim is to
estimate a relevant market share ratio for producer A who makes $100 million

in lease purchases. On a working interest basis, A's market share is 33 percent
regardless of the lease ownership arrangements he enters into ($100 mil./$300
mil.). Yet the nature of these arrangements can significantly affect the degree
of control he exercises over the development and marketing plans of the leased
tracts.

Consider, for example, two alternative allocations of A's $100 million:
(1) He purchases two-thirds interest in each of 15 tracts; or (2) he purchases
one-third interest in each of the 30 tracts sold at the lease sale. Now,
although the working interest share of total bonus payments is the same in both
cases (33 percent), the control exercised by A can differ considerably. If
it is assumed that development and marketing strategy in a joint venture is
decided by majority vote, producer A attains greatest control in case 1 where
his two-thirds interest gives him control over 15 leases with a total bonus
value of $150 million, or 50 percent of the total bonus payment for the lease
sale. At the other extreme, 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 comparison with the working interest share ratio
of 33 percent, the "true" concentration level (based on control of tract
development) for A would be 50 percent in the first case and zero in the second.
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member oampany, 'regardless of its financial interest, can proceed with develop-
ment alone if its partners choose to delay. Such a maverick incurs all develop-
ment costs but then can recoup them, plus a premium, through initial revenues
fram the tract's output. 1/ As a result, lease control, in theory, residgs with
th‘at producer intent on the fastest rate of develomment. k
Notwithstanding the obstacle to monopolistic supply control placed by the
nonconsent clause, the major producers may succeed in achieving control of

gV leases th‘rough two possible routes:

(a) Operator status — Operators in the OCS sector can have a significant

influence on the nature and pace of exploration and development activity. 2/
While it does not appear that they have absolute control over development
policy, it is likely that their recammendations have a significant influence
on its direction and timing. Hence, it is possible that the major producers
can exercise significant control over gas supply via operator status in a
disproportionate number of JV leases.

(b) Ownership status - The inajors can increase their control leverage by

erigaging only in JV's where their partners are relegated to a passive,
iﬁvestortype role. One indication of this would be a ?attern where the
majors maintain a dominant financial interest in the bulk of their Jv leases.
To gauge the importance of these potential monopoly scenarios, concen-
tration ratios are re-estimated using control definitions based on operator

and ownership allocation rules.

1/ See W. J. Stewart, "Important Features of Joint Operating Agreements," 1972
Institute of Petroleum Landmen (Matthew Bender, 1972), pp. 139-169.

2/ The role played by operators in offshore joint ventures is discussed in
Gremillion, op. cit.
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Operator status

The operator's identity for each producing lease in the Gulf Coast OCS
sector was recorded. Operator based market share ratios were derived by
assigning all of a leaée‘s output to its operator. The resulting tabulation
indicates that the major gas producers' share is actually\sunewhat less than
their share based on the working interest formula -- 41.0 percent vs. 43.6
percent (table IV-6). 1/ While overall operator concentration levels are
sigﬁificantly higher than corresponding measures based on working interest,
this result is due to specialization in operator, roles by smaller firms.
Operator specialists, as indicated in table IV-6 by an operator rank hig‘nef “
than working interest rank, include Continental (ranked 14th nationally), ‘
Forest (33rd), Hunt {(29th), amd Marathon (2lst). Continental is the prin'cip'al
operator for the CAGC group and Marathon is principal operator for the SIAM
group. \

Maintenance ofb a significant financial share in a lease appeared to be
the main reason for the bulk of the major producers operator roles. In less

than 20 percent of the cases did a major operate a 1974 producing lease in

which it had a minority or zero financial interest (table IV-7).

Ownership Control

Another possible indication of JV lease control is the financial interest
patterns of the respective partners. For same leases, control may reside in
the hands of the producer with a dominant financial interest. 1In such cases,
the remaining partnérs are relegated to the role of investor with little or no

control over lease development. To evéluate the effect of this possibility on

1/ The major gas producers are: Exxon, Texaco, Standard (Ind.), Gulf, Mobil,
Shell, Atlantic Richfield, and Union. These are the eight largest producers of
natural gas, ranked on a natiorwide basis for 1974.
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TABLE IV-7

Distribution of Operators in Gulf Coast OCS
Producing lLeases by Ownership Status: 1974

Ownership characteristic Leases operated by
of lease in which firm : major gas producer
is operator All leases group 1/
Percentage of Percentage of total
all leases leases
Number total - Number - 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
oo
Y E - Minority interest 54 15.5 10 5.6
F - No financial interest 55 , 15.8 20 11.3
Totals 348 100.0 2/ 177 100.0

Note: lLease 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 0il. '
2/ Detail does not add to total because of rounding.

SOURCE: FTC tabulation based on Dept. of Interior files.




concentration levels, outputs fram JV leases were allocated to fimms within the
major producer group displaying the following ownership characteristics:

(1) Majority interest — Firm has a greater than 50 percent financial

interest in the lease. -

(2) Plurality interest — Firmm has largest financial share (but less than

50 percent) and its partners are relatively small producers or have

no production eipertise at all.
In either of the above allocations, the probability of a minority partner's
invoking the non-consent clause is presumed low due to his™relatively small
ownership interest. 1In cases of plurality interest, the relatively small
size of the minority producers is assumed to limit their ability to undertake
sclo development in the face of the major producer's reluctance to proceed.

A third control category to be used is based on the stronger assumption

that the eight major gas pfoduoers collude in lease development policy, or at
least have a cammon motivation to avoid excessive gas suppiy levels:

(3) Shared dominance - For those JV leases, not controlled by a

single fimm with majority or plurality interest,_where the com-

bined financial interest of two or more majors ekc_eeds 50 percent.
In this case, the participating majors are presumed ﬁo control the lease.
Output from the tract is thus allocated to them in proportion to their
financial interest.

Concentration ratios based on financial control categories were cal-

culated for 1971-74 OCS lease sales. The lease bonus was used as an out-
" put index mdér the assumption that it reflected expected future production,
as estimated by the winning bidder. The most straight forward control category
refers to solo leases where the individual producer can make his own decision

: regarding lease development (subject to Interior Department approval). For
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JV leases, control concentration ratios based on the majority, plurality, and

shared dominance categories wére estimated. Under the majority and plurality“
groupings, the entire lease bonus was assigned to that producer defined as being -
in control. 1In the case of a shared dominance lease, the bonus was allocated

among the relevant major producers in proportion to their financial interest.

Table IV-8 lists concentration ratios for the eight major producers under

w

the alternative allocation rules described above.
On an individual firm basis, the'major group control concentration ranges

from 12.2 percent for solo leases to 25.2 percent, for, the financial control

f]

category encompassing solo leases, majority and plurality JV leases. The
latter financial control concentration ratio is significantly lower than the
corresponding working interest level of 46.6 percent. This result reflects >
the tendency of the individual major producers to avoid concentrating their
investment funds in leases where they have a dominant financial interest. The
major group as a whoie, for example, maintained a dominant financial interest
in approximately 17 percént of the JV's acquired over the 1971-74 period. The
one exception to this pattern is Shell 0il who maintained a majority interest
in over 80 percent of its JV leases (table IV-10).
On the other hand, JV links among the major gas producers do increase
their control market share measure under the assumption that they act as a
collective unit. The "shared dominance” control categroy, where lease control 3
was assigned to two or more majors when their respective financial shares
together accounted for over 50 percent of a lease, raised the control concen—
tration ratios for the majors to 47.9 percent, slightly above their working 3
interest total of 46.6 percent. The key factor here is the high intra—group

JV activity between Standard (Ind.), Gulf, and Mobil (table IV-11).

-84-




TABLE IV-8

Summary of Control Concentration
Ratios for the Major Gas Producer
Groups: 1971-74 OCS lLease Sale

Control Category Percent Share Cumulative Share (percent)
Solo lease 12.2 12.2
Daminant leases:

Majority 12.0 24,2

Plurality 1.0 25.2
Shared darinance 22.7 47.9
working interest market share: 46.6

Source: See table IV-9.

—-85—




.wwﬁﬂu 207a83uI oYy Jo °*3dag °S°n uo paseq suoTjeTNQEel DLd  :30aN0s

*Saleys TeIouruT] ¢>Huommmwu araysy o3 c0a»uomoua ut
saofew jueasTax 03 pAUBTSSe SNUOG oSET] *358193UT TeTOuURUT]
muHuOnmE B 9ARY O3 SUTquOD saolew aiocur 210 oM} UYOTUM UT S9SEd] — SOSea] SOURUTUOP paideys

*uotionpoad seb sprmuoTjeu
cH 3sabieT yijpz moTeq pauea sae sasujaed BUTUTRUBI 2I9YM 3ISBISIUT
muaamuzﬂa (q) a0 aseay ur 3saaaqur A3raofew (e) I9Y3Te SeY I3ONPOIJ — 9SS JURUTWCO]
*9SeaT UT 3S9193UT juadaad QT Sey a20npold - Sases] O10S
:S91a0ba3e) TOI3U0) JO SuoT3ITUTISQ

9°9% L2z 0'1 0°2T A Te3alL

8°C 2't 0 0 0 *JTTeD 3O *0D TI0 uoTun

8°¢ £°0 0 0 0°¢ *0D PISTIYOT OTIUETIV S
9y 0 0 6°¢ 6°0 *d1oD TI0 TTdUS G
2°6 b8 1'0 L°0 8°0 *daoD T10 TTOOW

v°9 v 0 8°0 €°1 *dao) 110 3T

£°g 6°€ 6°0 1°1 9°0 (°pur) °*od 10 paepueis

8°9 £°1 0 9°C 6°1 *OuI ‘odexal

L*L a4 0 6°C L€ *daop uoxxg
aaeys SoseaT . R3rTRanTd Ajtaoley  sasesaT a3onpoag

3saaajul buTdaoM  SouBRUTWOP pPaIryS S98EaT JURUTUDJ oT10Ss

Kaobajeo aouucoo
Teroueury yoes Aq 103 pojunocooe
sjuauded snuoq Te303 JO JusdIRd

Aucmuuwav
SaTeg 98RI] SD0 YL-TLET $S9Ta0b93E) TOIUOD
TeToueUuld UO pased Ssa90npold sen aoley 3ybtg syl
203 SToAY] 8aeys 3ayael] Jo uoT3Tsodwo)

6-Al JTdVL



TABLE IV-10

Frequency Distribution of Major Producer
Joint Venture Leases According
to Ownership Category: 1971-74 OCS Lease Sales

Financial dominance leases

Number as percent

Total number of all Jv
of joint venture Number leases acquired

roducer : leases of leases by producer
xxon Corp. 15 5 Pt 73303
‘exaco, Inc. 39 8 20.5
tandard 0Oil Co. (Ind.) 89 20 22.5
wlf 0il Corp. 55 3 5.5
obil 0il Corp. 80 5 6.3
hell 0Oil Co. 37 30 8l.1
tlantic Richfield Co. 36 0 0.0
nion 0il Co. of Calif. 79 | 0 0.0
Total 430 71 16.5

NOTE: Dominant leases are those in which producer maintained either
majority (over 50 percent) financial interest or where he had a plurality
nterest and the remaining partners were ranked below the 20th largest
as producer on a national basis. '

SOURCE: FIC tabulation based on Department of Interior files.
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)

The current importance of the shared dominance concentration category is
inimal due to a 1975 Interior Department ruling that bans joint bids énang
;ix of the eight major gas producers. 1/ One of the two majors not affected by
che ban, Atlantic-Richfield, had no significant JV associations with other méjor
rroducers during the 1971-74 period. Union, the other exempted campany, did
ave significant JV associations with both Standard Oil (Ind.) and Mobil, yet
he bulk of these ventures did not result in a combined majority interest
or the included majors (table IV-11).

To summarize, the above analysis indicates that the wéé%inérinterest
oncentration ratio serves fairly well as an upper bound estimate for market
hare indices based on lease control. Ccmﬁared to the working interest comr
antration ratio of 46.6 for the eight largest national producers, alternative‘
ontrol indices for this group range from 12.2 percent for solo leases to

7.9 for the daminance control index based on a strong collusive assumption.

3. Monopolistic Interaction Effects Created by JV's

A frequent argument leveled against JV's is that the multitude of
wterfirm contracts necessitated by such associations creates an interde-
:ndent enviromment among the major produéers characteristic of industries

tth substantially higher concentration levels. Supporters of this position

., gue that petroleum JV's, viewed fram an aggregative perspective, produce a

mergistic anti-competitive effect not evident at a micro level. From such

’

The Interior Department joint venture ban applies to producers with
iternational petroleum production greater than 1.6 million barrels per day.

- present the ban applies to the following producers: British-Petroleum,

xon, Gulf, Mobil, Shell, Standard Oil (Ind.), Texaco, and Standard 0Oil (Cal.).
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a holistic viewpoint, a number of cammentators conclude that JV's are “anti-
thetical to any potential rivalry or competition". 1/

Under this interaction theory, JV's are viewed as fostering oligopolistic
behavior among the major producers by providing both the atmosphere for inter—
dependent action and the wherewithal to bring it about successfully. These
two elements can be represented as follows:

(a) The frequent intercorporate contacts occasioned by JV's leads to a "spirit
of cooperation" among the major producers. Such an envirdmeﬁt encourages
the formulation of nonrivalrous patterns of conduct designed to maximize joint
profits.

(b) On a functional level, JV's provide a means of effectively carrying out
such a joint maximizing policy through the sharing of information regarding
supply decisions among the major group. Such a transmittal of information
allows each producer to adapt his actions to that of the group. 2/

Evaluation of the interaction theory's relevance to the natural gas sector
must necessarily be tentative since it has not been developed into an empirically
testable construct. In general, the theory's key predicitions are behavioral:
The gas market should exhibit monopolistic patﬁerns of conduct similar to
industries with significantly higher concentration levels. This aspect will
be investigated in chapter V- where ownership patterns among shut-in leases

are analyzed in search of a collusive supply reduction strategy by the major

1/ Statement of David Schwartz before the Subcommittee on Activities of
Regulatory Agencies of the House Select Committee on Small Business, March 26,
1975, p. 11. See also, U.S. Senate, Committee on the Judiciary, Petroleum
Industry Campetition Act of 1976, Part I (Washington, 1976), esp. pp. 28-35.

2/ "They (the majors) don't have to collude. It is obvious what the facts
are, and each one can take his own individual action, but it is generally
the same action." Robert Yancy, testimony reprinted in The Industrial
Reorganization Act, Part 8, U.S., Senate, -Committee on the Judiciary, Sub-
camittee on Antltrust and Monopoly, 93d Cong., 1974, p. 5921.
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producers. The one piece of behavioral evidence so far reviewed concerns
bidding patterns fof OCS leases. The general diversity of JV associations,
both as to time and location, appears to conflict with the monopoly interaction
theory where more consistent relationships would be expected. Alkso, a wide
variety of independent research so far has found no evidence of collusion
among the majors in rigging bid offers for OCS tracts. 1/

The absence of an operational theory of -interaction through JV's makes
it difficult to analyze structural evidence in a definitive fashion. Advo-
cates of the interaction position appear at times to inf‘e;: its validity simply
by documenting the large number of JV's that take place in the gas sector. 2/
Su;:h evidence is not sufficient, however, since there are a number of
institutional factors that may limit the uniqueness as well as the efficiency
of JV's as monopoly instruments:

(a) while JV's no doubt. occasion contact and cooperat;ion anong established
rivals, the petroleum industry contains numerous other institutions, such
as trade associations and Govermment regulation, that allow the majors ample
opportunity to cammunicate their desires and problems. The role of Government
regulation appears to be especially pervasive in this re;gard. Iﬁra:gh
established trade associations such as the American Petroleum Institute and.
the American Gas Association, petroleum firms formulate policy on OCS leasing
policy, FPC regulation, imports, etc. Major producer contacts outside the
trade groups also arise. The FPC, for example, has enoouréged producers with

"like interests" concerning rate regulation levels to join together in cammon

l/ See Erickson, op. cit.; Susan Wilcox, Entry and Joint Venture Bidding
in the Offshore Petroleum Industry, Ph.D. dissertation, U. of California,
Santa Barbara, 1974; statement of Walter Mead, Hearings on Market Per—

formance and Competition in the Petroleum Industry, pt. 3, pp. 1005-1014.

2/ See especially John Wilson, "Market Structure and Interfirm Integration...,"
op. cit., and references to his earlier work cited therein.
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submissions to that agency. Representatives of the major producers are fre-
quently subpoenaed en masse before congressional committees. Cammunication
among the majors at these policy levels may very well be more important in
the formulation of oligopolistic strategy than JV's since highef managen’eht
echelons are more apt to be involved. In contrast, the day-to—-day management
of JV's usually entails more decentralized management participation carried
on by engineers and geclogists relatively low in the corpor;ate‘hierarchy.

(b) On a functional level, the disaggregated natufe of damestic gas produc-
tion, as reflected in the large number of bothJV éanbines and gas tracts,“
tends to reduce the anti-campetitive impact of JV's as an information trans—
mittal system among the major producers. In contrast to the Middle East Awhere
each JV cambine controls a large percentage of a region's total petrol'eu}x'ouir-
put, JV's in the gas sector are highly fragmented. The largest permanent JV
canbine, GAGC, accounted for only 12 percent of the total value of OCS leases
acquired during 1971-74, for example. As f.he number of distinct JV's rise,
each one's relative importance declines, thus creating incentives for corporate
decisions to be decentralized so that an individual optimization strategy is
pursued for each tract. l/ ’

To conclude, the relatively large number of JV's in the gas sector does

not constitute per se evidence of noncampetitiveness under the interaction

1/ The importance of the number of JV cambines in determining their monopo-
listic potential is stressed by Morris Adelman. In regard to the damestic
petroleun market Adelman posits "...the amount of production that (the major
producers) can develop, even in the biggest lease, is tiny relative to the
market. In their own interest, the owners must operate the leases as though
they were a single independent firm, unable to influence price." ("Splitting
the Oil Companies Won't Help," Washington Post, May 1, 1976.) On the other hand,
Adelman does view the Middle East JV's as potentially monopolistic because of
their large relative size. He posits that their combined effect is "...to
reduce the independence forced on each participant, who knows the investment
and output plans of his rival." Industrial Organizational and Econamic Develop-
ment, Markham and Papanek, eds., (Boston: Houwghton Mifflin Co., 1970), p. 145.
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theory. while Jv activity no doubt creates some measure of a cooperative
spirit among producers, institutional factors act to limit the ability of such
attitudes to be translated into an effective monopolistic strategy. As a
result, the net effect of these contrasting forces cannot be inferred a priori
fram structural evidence but must, instead, be found in actual behavioral

patterns.

4. Conclusions

The aim of this chapter was to evaluate the alleged anti-campetitive
effects of JV's, stressing in particular their effect on seller structure
in the OCS sector. The resulting analysis does not support assertions that
JV's create a unique structural enviromment that renders the gas sector
incapable of effective campetition:

(1) The negative relationship between firm size and JV intensity among OCS
producers is inconsistent with a frequently advanced monopoly hypothesis based
on anti-campetitive intent byb the major producers. While this finding does not
rule out such a possibility, it does suggest that demonstrating monopoly through
intent is not a particularly fruitful approach.

(2) An analysis of JV bidding patterns does not reveal significant instances
of de facto merger among OCS producers. For. the most likely candidates, the
permanent JV cambines CAGC and SIAM, member firms exhibit a wide range of bidding
associations both within and outside of the joint association. The remaining
JV's are temporary associations that also show wide diversity of partnership
patterns. |

(3) Alternative concentration measures based on the assumption of single
firm control of JV's resulted in major producer market share levels generally
lower than those based on the conventional working interest index. During
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 becoming operators or by
maintaining a dominant financial share.

(4) A number of institutional characteristics of the gas sector discourage
the monopolistic utilization of JV's. First, the large number of individual -
JV's limits the effectiveness of JV's as a vehicle for ocoordinating a mono-
poly strategy among the producers. Second, the non-consent clause of the
typical JV agreement hinders the ability of a major to delay development in
a lease since smaller partners have the right to proceed with the tract's
development if it is considered a profitable undértaking.

The lack of incriminating evidence concerning JV's does not imply blanket
approval of them. These jeoint aésociations_do represent a cooperative effort
among ostensible rivals and therefore should be monitored closely. Of particu—
lar interest on antitrust grounds are JV cambines among large producers.

Such activity was especially prominent during the 1971-74 period when JV
associations among the major gas producers resulted in a significant "shared
dominance"” category of leases where two or more majors combined to maintain
greater than 50 percent financial interest in a JV lease. In the absence of
evidence showing the necessity of intra-major JV's on efficiency grounds, 1/
an appropriate public policy may be to discourage JV's among the largest
producers. The recent Interior Department prohibition of JV's among certain

large producers is a useful policy initiative in this regard.

1/ In the process of formulating its OCS JV ban, Interior's staff did not .
find evidence of important efficiencies derived from intra-major JV's. See
Department of the Interior report, Joint Bidding for Federal Offshore Oil and
Gas Lands, and Coal and Oil Shale Lands, U.S. Senate, Committee on Interior
and Insular Affairs (Washington, 1976).
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CHAPTER V

Nonproducing Leases in the OCS Sector -
Behavioral Tests of Alleged Monopolistic Behavior

1. Introduction

Nonproducing leases in the Federal offshore area have been a continuing

source of controversy. Of particular concern have been the so-called extended

term producible shut-in leases (PSI's). These are nonproducing tracts that
1ave been in existence for over five years. While the petroleum companies
state that development delay on these tracts is unavoidable, 1/ such leases

1wnetheless represent a potential form of monopolistic supply restriction. As

e e e+ s = =

1wted in chapter II, development delay through the utilization of PSI status
can be viewed as an attempt by the major producers to create an artificial
jas shortage designed to force the FPC to raise its ceiling price on interstate
jas. This chapter evaluates the validity of such a monopoly thesis by analyzing .
>wnership patterns of PSI holdings in the Gulf Coast OCS sector.

Attention will focus on the prediction of the mono‘poly hypothesis that

theé major producers hold a disproportionately large share of PSI tracts. This

expected pattern follows from the postulate that a group’f"of the largest
oroducers, acting as dominant fims, seek to influence FPC price ceilings by
withholding cammercial gas deposits from the market by placing them in PSI
status. Smaller producers, on the other hand, have less incentive to hold
back supply since their perceived effect on market supply is relatively
inconsequential. As a result, their PSI holdings should be low relative to

that of the major producers.

1/ The chief reasons given by producers for delay are (1) geological and
technological problems connected with development of the tract, (2) lack of
pipeline facilities to carry the petroleum onshore, and (3) delays in attaining
FPC certification for the sale of natural gas. Federal Power Cammission,
Dffshore Investigations: Producible Shut-in Leases (First Phase) (Washington:
U.S. Government Printing Office, 1974), p. 2.
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By contrast, no significant association between producer size and
relative ?SI share should emerge in a nonmonopoly situation. In this context
each producer, regardless of size, does not attempt to influence price but,
rather, adjusts his supply to the price level set by the FPC. Hence, no
positive association between firm size and PSI share should emerge.

The search for monopolistic patterns of PSI holdings utilizes two
approaches. First, the ownership distribution of all leases classified PSI
in certain years is analyzed. Second, on a more disaggregated basis, the
ownership of PSI tracts fram selected lease sales is compared to the set of
all leases issued at those sales. This latter approach allows for a more’
specific comparison of relative PSI levels since the lease age factor can
be held constant. In both cases, statistical research evaluates Avu ther the
ownership distribution of PSI leases deviates significantly fram that pattern
expected if such tracts were allocated randamly among all producers.

PSI tabulations for individual producers will focus on the years 1970
and 1974 since both periods coincided with charges that the major producers
were contriving to create a shortage by holding back on gas supply. The year
1970 marked the beginning of curtailments by gas distributors which in turn
led to pressure on the FPC to increase gas price ceilings. The National
Rate Proceeding (Docket No. RM 75-14), which led ultimatly to the latest FPC
price rise in 1976 (Opinion No. 770), was initiated in 1974 amid charges that
the producers deliberately created a crisis auriosphere in order to increase
price ceilings.

The primary measure of producer size is nationwide production in
1974. As noted in chapter II, production market share (along with the closely

associated proved reserves market share index) serves as a measure of a
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canpany;s exploration—-developmental capacity and thus may be indicative of its
perceived effect on market supply. In this regard, particular atﬁention focuses
on the eight largest natural gas producers. 1/ It is within this group that
instances of dominant firm behavior are most likely to be found.since these
canpanies have a greater probability of perceiving their influence on market
supply. The companies within this size group also stand to receive a cammen-—
surately higher reward (in the form of an appreciation in the value of their
uncamitted resources) fram a successful monopoly supply strategy than would
be the case with smaller producers. e

Campany market shares based on the value of leases purchased at 1971-74
OCS lease sales are also utilized as a producer size measure in evaluating the
pattern ofV1974 PSI holdings. Tracts purchased during this period were likely
to be uncommitted by the beginning of 1974; hence, they represent the principal
reserve stock to benefit fram a subsequent price rise by the FPC. An expected
monopoly pattern thus would be a positive association between PSI share and
1971-74 lease ownership: the’larger a producer's stock of uncammitted reserves,

the greater his incentive for holding back older tracts (i.e., those past five

years of age) in an attempt to raise FPC ceiling prices.

2. Statistical Analysis

PSI Holdings on a Yearly Basis:

Analysis of PSI ownership patterns focuses on those leases so classified
in a particular year. Due to differences in the time sequence of purchases
among producers, interfirm comparisons 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, Standard Oil (Ind.), Gulf 0il, Mobil 0Oil, Shell 0il, Atlantic Richfield,
and Union.
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1

of age cannot by definition have any PSI tracts. 1/ A more relevant measure
for comparison purposes is thus the ratio of a producer's PSI holdings to

the set of all leases owned by him that are greater than five years of age:

*_ *
Pt-
Xy
where: «

X, = leases that have been issued earlier
than t-5 that have not yet initiated
production

X¢ = the set of all leases (producing and
nonproducing) issued earlier than t - 5

t = current time period

A producer's PSI index is based on its working share interest of bonus payments
originally paid for each lease. 2/

The expécted pattern of P* index among producers is as follows: 1In the
normonopoly case, PSI's are presumed to be distributed randoml; among producers
in proportion to their purchases. Hence, the PSI ihdex p* should display

no size pattern among producers; i.e., the expected value of P* should be

the same for all producers, regardless of size. Under the monopoly hypothesis, .

the major producers are ekpected to control é disprorortionately large share
of PSI tracts; hence, they should disply P* levels significantly higher than
those of small producers.

The resulting statistical analysis does not support the monopoly hypo-

thesis. As a group, the majors' PSI index (P*) has generally been below that

1/ The "age" of a lease refers to the elapsed time between its issuance in
a lease sale and the current time period being considered. PSI leases are
defined as nonproducing tracts that have been in existence for over five years.

2/ That is, a producer's lease holding totals, X * and X, are weighted by
its working interest share of the total value of bonus payments originally
paid for the tracts.
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of the industry average. Fbr‘the 13 years during the 1963-76 period where
calculations could be made, the PSI index of the major group was lower then
that of the OCS total in every year except 1974 when the major producer index
was higher (table V-1). 1/ Also, individual comparisons among the major group-
for 1970 and 1974 indicate a diversity of PSI rates inconsisent with a collusive
withholding scheme. PSI indices in 1974 range fram Shell 0il's 13.9 percent
to Union's 50.9 percent. The 1970 range is considerably greater: 2.6 percent
to 66.0»percent (table V-2).

A final test of the monopoly hypothesis is to séarch for a positive
relationship between producer size and PSI rate among all OCS operators.
The resulting tabulation is shown in table V-3 where PSI indices are averaged
for campanies grouped by two size indices—=-1974 natiomnwide gas production
and 1971—74‘CCS lease purchases. Beyond the two smallest size groupings,
no evidence of a positive PSI-size of fim relationship is apparent.

1974 PSI Leases Issued at the 1962 and 1967 OCS Lease Sales

Lease sales fram two years, 1962 and 1967, accounted for the bulk of
PSI tracts in 1974. Sixty—nine of the 94 leases classified as PSI in 1974
originated fram these lease sales. This section suﬁnarizes the ownership
pattern for this important subset 6f PSI tracts. The information developed
shows a relatively low level of PSI holdings for the majof group.

The top eight producers' share of PSI leases was 40 percent compared
| to their 54 percent share of original purchases. Two of the majors (Mobil
and Union) had no PSI holdings at all, despite their original acgquisition

share of 7.7 percent (table V-4).

1/ The higher major group total for 1974 is due chiefly to Union, the second
smallest company 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, however, its PSI
index had declined to 31.8 percent as the total value of its PSI holdings
dropped from $22.6 million to $10.3 million.
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TABRLE V-1

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

(1) (2) (3)

Major producers index
divided by all ’
producers index

ooy o el

Year ' Major producers* All producers = (1)/(2)
1963 18.2 29.3 .62
1964 N.A. N.A. N.A.
1965 17.4 31.8 .55
1966 27.3 = 37.1 .74
1967 35.4 44,7 .79
1968 : 31.3 40.2 .78
1969 28.0 36.5 .77
1970 22,2 24.9 .89
1971 12.9 15.4 .84
1972 18.3 23.1- .79
1973 16.6 20.6 : .81
1974 23.9 21.6 1.11
1975 16.8 17.2 .98 :
1976 11.2 21.0 .53

*Major producer groups: Exxon, Texaco, Standard Oil (Ind.),
Gulf, Mobil, Shell, Atlantic Richfield, and Union Oil.

N.A. - Not Available

SOURCE: FIC tabulation based on Dept. of the Interior files.
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Producers:

TABLE V-2

PSI Holdings for the Eight Largest Gas
' 1970 and 1974

1974

Producer 1970
Number of Number of ‘
PSI leases PSI index* PSI leases I index*
x Corp. 15 22.1 7 27.5
aco, Inc. 38 66.0 10 26.2
dard 0il Co. (Ind.) 34 48.5 -8 18.5
.1 0il Corp. 4 9.7 7 30.8
Z 0il Corp. 8 14.2 8 18.7
.1 0i1 Co. 16 3.7 5 13.9
m 0Oil Co. of Calif. 5 22.7 6 50.9
ntic Richfield Co. 4 2.6 9 25.7
al - major group 22.2 23.9
11 — all firms 24.9 21.6

*Value of a producer's PSI leases as a percent of its leases over 5 years in age.

Source: FIC tabulation based on U.S. Dept. of Interior files.
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TABLE V-3

Distribution of 1974 PSI Share Indices Grouped by
Selected Campany Size Indices

Average PSI index* for
producers grouped by:

1971-74 OCs

Size categories 1974 nationwide lease sale
ranked high to low production acguisitions
1-4 - 25.8 o 28.8
5-8 14.6 12.7
9-12 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 companies in each size group. -
a company's PSI index 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.

SOURCE: FTC tabulation based on Dept. of the Interior files.
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TABRLE V4
Major Gas Producer Market Share Ratios for 1974 PSI
leases Issued at the 1962 and 1967 OCS Lease Sales

Producer market share based on bonus value )
of tracts purchased

(percent)
(1) (2) (3)
Share of leases pur- Share of all
chased at 1962 and leases pur- PSI share
1967 lease sales chased at,, . ... minus total
Producer classified PSI in 1974 1962 and 1967 lease share
lease sales =(1) - (2)
Exxon Corp. 3.5 8.8 =5.3
Gulf 0il Corp. 7.9 10.3 -2.4
Shell 0Oil Co. 12.7 15.0 -2.3
Texaco, Inc. 11.0 8.4 2.6
Starndard 0il Co. (Ind.) 0.8 1.6 -0.8
Atlantic Richfield Co. 4.2 2.6 1.6
Mobil 0Oil Corp. 0 5.1 -5.1
Union Oil Co. of Calif. 0 2.6 -2.6
Total - Majors 40.1 54.4 -14.3

NOTE: Market share ratio is a producer's working interest of its
leases as a percentage of the industry total.

SOURCE: FIC tabulation based on Dept. of the Interior files.
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The majors' reliance on joint ventures was also relatively low (table
V-5). While 20 percent of their original 1962 and 1967 purchases were acjuired
jointly, the corresponding figure for PSI leases acguired at these sales |
was less than 15 percent. It is also important to note that none of the
joint ventures involving PSI tracts cambined more than one major. Hence,
it does not appear that joint ventures were used by the majors as a vehicle
for coordinating a joint PSI holding strategy for leases issued in 1962 and
1967.

Trends in PSI Holdings

The magnitude of PSI holdings, in both an absolute and a relative sense,
reached a peak in 1967 and has declined steadily in subsequent periods. ‘The
1976 total of 80 PSI's represents a 70 percent drop fram 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 (table V6).

Part of this decline is attributable to govermmental responses to the
incfeasing scarcity of damestic petroleum supply. The Department of the
Interior has placed heightened preésure on producers to develop within the
five-year period and thus to reduce their invéntory of PSI leases. The FPC
has attempted to speed up its pipeline certification procedures. Also the
Cammission's adoption of an optional pricing scheme in 1973 allowed same pro-
ducers to bring high cost reservoirs into production at prices higher than
prevailing FPC ceiling levels. 1/

In addition, 'the post-1967 decline appears to reflect the increased

ability of producers to develop expeditiously the volume of tracts issued by

Interior. 1In this regard, the peak year of PSI activity in 1967 was influenced

1/ Optional Procedure for Certificating New Producer Sales of Natural Gas,
48 FPC 218.
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TABLE V-6

PSI Ieases in the Gulf
Coast OCS Sector: 1963-76

PSI leases expféssed as *
percentage of total
number of leases in

Number of existence for

Year PSI leases over 5 years
1963 34 35.4
1964 N.A. N.A.
1965 45 o b e 42.5
1966 82 44.1
1967 275 63.1
1968 238 57.3
1969 221 53.0
1970 183 43.6
1971 : 109 27.1
1972 122 25.3
1973 107 22.8
1974 94 19.5
1975 : 80 ‘ 16.8
1976 ~ 80 15.2

N.A.- Not Available

Source: FIC tabulation based on Dept. 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 OCS leasing. Not coincidentally, the peak PSI year of 1967 marked
the first year past the primary (5-year) term for the 1962 tracts. O\.;er
50 percent of the PSI tracts as of 1967 were issued at 1962 lease sales‘. Y/
The large number of leases issued in 1962 appeared to have taxed the capacity
of producers to develop them within the 5-year primafy term. In addition to
high volume of leases, 1962 marked the first significant issuance of deep
water tracts (greater than 240 feet) for which new drllllng techniques were
required. 2/ Viewed in this perspective, the subsequent decline in PSI
holdings may reflect the improved adaptation of the petroleum industry to
of fshore léasing activity. Factors that have facilitated this trend include

advances in the technology of offshore exploration and development and a less

erratic leasing policy pursued by the Department of the Interior.

3. Concluding Remarks

To summarize, analysis of PSI holdings over the 1963-75 periéd does not
support allegations that they have been utilized in é collusive attempt to
restrict natural gas supply. The PSI indices of the eight largest gas
producers-—those most likely to pursue a monopoly supply strategy—were lower
than the OCS sector as a whole for most of the period examined. Overall, it
appears that the major producers, to the extent that they have generally
exhibited a lower than average PSI index, initiate production on their leases

at a somewhat faster rate than smaller producers. This pattern may be due to

1/ Of the 275 leases classified PSI in 1967, 158 were issued in 1962 lease
sales.

2/ See 0il and Gas Journal, March 26, 1962, pp. 79-83.
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the possibly superior exploration development ability of the majors or it may
simply reflect the type of tracts they purchase.

The apparent normonopolistic nature of PSI holdings does not hecessarily
imply that the existence of such tracts is as inevitable as members of the

petroleum industry may claim. There remains the possibility of speculative

R

withholding on the part of producers anticipating (rather than causing) higher
FPC ceiling prices in subsequent years. Speculative withholding results when
producers anticipate that additional revenues from a price rise in a subsequent
period will more than offset the opportunity cost of delayed revenues in the
present period. The significant upward movement of FEC price ceilings, plus
the perennial expectation of deregulation, no doubt may encourage such attempﬁs.
Speculative withholding does not directly relate to the campetitiveness
of the gas sector, however. It concerns instead the behavior of regulatory
agencies and their ability to formulate pricing policies that result in a
stable demand-supply equilibrium over time. Since at least 1970, the FPC has
been unable to achieve such a result because the increasing shortfall of gas
supplies has placed continued pressure on that agency to revise its price
ceiling upward. . In such a regulatory enviroﬁnent, speculative withholding is
a rational response of profit maximizing firms and does not depend on perceived
market power. As a consequence, the existence and magnitude of speculative

withholding is both difficult to quantify and not germane to the search for

manifestations of monocpoly power.
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Chapter VI
Conclusions
The aim of this study has been to evaluate the gas supply industry's

corpetitive potential in an enviromment 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
developed suggests that the gas industry is capable of workably competitive
performance. The principal findings germane to this evaluation are as follows:

Seller concentration in the production sector.zéigélatively moderate.
Based on either production or reserves, the largest producer's output share
ranges fram il to 12 percent while the eight largest producers account for
approximately 45 percent of cutput. These figures are similar to the median
levels for the manufacturing sector and are below those threshold levels most
cammonly identified with monopolistic behavicr. Of greater conseguence,
there exists a large number of producers of moderate size that possess adequate
capacity to develop resources on a scale sufficient to frustrate any mono-
polistic supply restriction scheme of ﬁhe larger producers. This supply
potential is greatest in the onshore sector where felatively small tract sizes
and lower capital requirements are particularly conducive to small producer
participation. High initial capital butlays have prevented the participation
of many small producers in the offshore area, yet there remains in that sector
a nucleus of producers that appear sufficiently large in number to frustrate
attempts at a collusive development strategy.

Exchange characteristics of the gas sector tend to limit the scope of
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 fram existing tracts is set by long-term
contract, output variations havevto be coordinated by reductions in the deve-
lopment of leases, a more difficult and less exact process. 1/-

Integration between the production and transportation stages does not
appear to pose a competitive threat. Integration is quite low in the inter—
state market where gas producers sell to a largely independent pipeline sector.
Vertical links appear samewhat higher in the interstate sector but are not of
a nature to create significant competitive problems..ﬁ}ﬁ_goth markets the
recent increase in vertical integration has pro-competitive overtones since
it has generally taken the form of backward movements by gas purchasers into
the production stage. The potential for such activity in the future can be
expected to limit the ability of major gas producers to pursue a monopolistic
supply strategy.

Joint venture activity within the industry is extensive and has been
increasing. Although such activity is a potential threat to competition, its
current level does not appear to creéte a competitive problem. In general,
joint venture contacts among the largest producers have been diverse and of a
temporary nature. Futﬁre problems in this area have been considerably miti-
gated by a recent Interior Department ruling which forbids cambinations among
the eight large producers in bids for Federal offshore leases.

The Interior Department's influence over both gas supply and seller

structure in the Federal offshore sector constitutes an important lever

1/ 1In contrast, the prevalence of spot market transactions in crude oil
provides a more favorable environment for output manipulation. The classic
example here, of course, is the prorationing scheme devised by the

Texas Railroad Cammission whereby well output levels were varied on a monthly
basis in order to support prices at predetermined levels.
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in be used to stimulate competitive behavior. Interior plays an

'mt role in the determination of Federal offshore gas supply through
mulation of lease- sale schedules and its influence on the timing

ct development. The Department also has an impact on seller structure
- offshore sector through its ability to regulate the form of biddinc:;

es eligible for ownership of Federal leases. The ban on joint

-es among eight large petroleum producers is one example of the form

this authority can take.

) An analysis of ownership patterns for nonproducing leases in .the Federal
ore areas indicates no evidence of attempts at monopolistic supply control
. major producers. As a group, the eight largest gas producers exhibitc?

ngs of nonproducing leases similar to or less than that of the industry

whole during the 1963-75 period.
The above findings suggest that Federal price regulation is not necessary

ontrol monopolistic tendencies in the gas sector. The industry's structure

inguishes it fram the bulk of industries subject to maximum price regule-
» (such as electric utilities) where technology dictates significant entry
-iers and a consequent highly concentrated seller sttuctur;é.' While the
2arance of monopolistic dislocations in é nonregulated situation cannot
ruled out, such cases should be amenable to antitrust action and to the

wing influence of Interior Department oversight efforts in the offshore

‘tor.
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APPENDIX A

Production and Proved Reserves Statistics

The FIC's Natural Gas Survey Questionnaire (Gas Survey) formed the
primary data source for individual company production and proved reserves

figures. The questionnaire was sent to 59 large natural gas producers.

s

These companies are listed in table A-l. In 1974, the 59 respondents
accounted for 76 percent of total production and 79 percent of proved re-
serves. ‘

The Gas Survey consisted of five questions. The first three sought
information on campany production and reserves levels on both a natiorwide
and an area basis. Relevant campany figures were requested for the years
1960, 1965, and 1970 through 1974. Question number four concerned con-
tractual relations between the surveyed producers and their customers during
the 1973-74 period. It requested price and sales information on an individual
contract basis along with identity of fimms participating in joint venture
combines. The fifth question dealt with producible shut-in leases in the
onshore and offshore areas. The present report is based on résponses to the
first three questions. This information allowed for the construction of con-
centration ratios, based on production and proved reserves, for the natiorwide

market as well as for selected regional sectors.

b

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 aggregaﬁe form, thus

providing a consistent basis for concentration measurement. 1/ Conversely,

1/ Utilization of the API-AGA production and reserves aggregate totals thus ;
should not' be construed as an endorsement by the FTC of their veracity. The
choice was rather a pragmatic one dictated by industry usage.
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TABLE A-1
Natural Gas Producers Surveyed
The Federal Trade Commission

by

Producer

Amerada—-Hess Corp.

Amarex, Inc.

American Petrofina, Inc.
Arkansas Iouisiana Gas Co.
Ashland 0il, Inc.

Atlantic Richfield Co.

Austral 0il Co., Inc.

Aztec 0il & Gas Co.

Belce Petroleur Corp.

Burmah 0il, Inc. (Signal Petroleum Co.)
Cities Service Co.

Coastal States Gas Corp.
Columbia Gas System, Inc.
Consolidated Natural Gas Co.
Continental Qil Co.

Cox, Edwin L.

Diamond Shamrock Corp.

El Paso Natural Gas Co. l/
Exxon Corp.

Forest 0Oil Corp.

General American 0il Co. of Texas
Getty Oil Co. 2/

Gulf Oil Corp.

Hamilton Bros. 0il Co.

Hunt 0il Co.

Husky 0Oil Co.

Kansas—-Nebraska Natural Gas Co.
Kerr-McGee Corp.

Kewanee 0il Co.

Ione Star Gas Co.

Louisiana Land & Exploration Co.
Mapco, Inc.

Marathon 0il Co.

Mesa Petroleum Co.

Mitchell Energy & Development Corp.
Mobil 0il Corp.

Murphy 0il Corp.

Occidental Petroleum Corp.
Panhandle Eastern Pipe Line Co.
Pennzoil Co.

Phillips Petroleum Co.

Pioneer Natural Gas Co.

Placid 0il Co.

Shell 0il Co.

Southern Natural Resources, Inc.
Southern Union Gas Co. (Western Gas Interstate)
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: TABLE A-1
Producers Surveyed by
The Federal Trade Commission
(Continued)

Producer

Southland Royalty Co.

Standard 0Oil Co. of Calif.
Standard 0il Co. (Ind.)
Standard 0Oil Co. (Ohio)

Sun 0Oil Co.

Superior 0il Co.

Tenneco, Inc.

Texaco, Inc.

Texas Eastern Transmission Corp.
Texas Gas Transmission Corp. 3/
Texas 0Oil & Gas Corp. -

Union Oil Co. of Calif.

Union Pacific Corp.

1/ Companies included with El Paso Natural Gas are: Northwest
Production Corp., Pecos (o., El Paso Products Co., Odessa Natural
Gas Co.

2/ Campanies included with Getty 0Oil Co. are: Mission Corp.,
Skelly 0il Co.

3/ Included with Texas Gas Transmission Corp. is Texas Gas
Exploration Corp. '
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TABLE A-2
Instructions to Gas Survey Respondents
Regarding the Definition of Production
and Proved Reserves

Company Consolidation:

1. For purposes of this Special Report the "reporting congany" refers
to any company to which this questionnaire is addressed and includes any sub-
sidiary owned or controlled directly or indirectly by the addressee. "Control"™
means the power to determine basic business policies such as investment in
plant and equipment, price policies, and product development and can be based
upon ownership of less than a majority stock interest. The reporting company
must also include any joint venture or partnership in which the addressee and
any subsidiary, owned or controlled directly or indirectly by the addressee,
has an ownership interest.

o b oo

Proved Reserves Definition:

1. For purposes of this report, the definition of proved reserves adopted
by the American Gas Association in its annual publication, "Reserves of Crude
Oil, Natural Gas Liquids, and Natural Gas in the United States and Canada and
Jnited States Productive Capacity,” Volume 28, June 1974, and the accompanying
instructions are to be used. The first two paragraphs of the following definition
appear on page 103 of this publication, the third paragraph is derived from
nage 99, and the last paragraph is derived fram pages 96 and 97.

Proved Reserves are the estimated quantity of natural gas which analysis
of geologic and engineering data demonstrate with reasonable certainty to be
recoverable in the future from known oil and gas reservoirs under existing
econamic and operating conditions. Reservoirs are considered proved that have
demonstrated the ability to produce by either actual production or conclusive
formation test.

The area of a reservoir considered proved is that portion delineated by
drilling and defined by gas-oil, gas-water contacts or limited to the struc—
tural deformation or lenticularity of the reservoir. 1In the absence of fluid
contacts, the lowest known structural occurrency of hydrocarbons controls the
oroved limits of the reservoir. The proved area of a reservoir may also
include the adjoining portions not delineated by drilling but which can be
evaluated as eoconamically productive on the basis of geological and engineering
data avalilable at the time the estimate is made. Therefore, the reserves
reported should include total proved reserves which may be in either the drilled
or the undrilled portions of the field or reservoir.

Natural gas reserves take into account the shrinkage of the reservior
jas volume resulting from the removal of the liquefiable portions of the
hydrocarbon gases and the reduction of volume due to the exclusion of non
nydrocarbon gases where they occur in sufficient quantity to render the gas
Janmarketable.
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TABLE A-2 (con't)

2. The term "Gross Corpany Proved Reserves" refers to the reporting
campany's owned interest in proved reserves plus its proportionate part of
any royalty or other noncost-bearing interest in proved reserves owed to others.

Production Definition:

1. Production refers to the total volume of natural gas withdrawn from
producing reservoirs less the volume returned to such reservoirs in cycling,
re-pressurizing of oil reservoirs and conservation operations. Production also
should be corrected for shrinkage resulting fram the removal of the llqueflable
portions of the gas and excludes non-hydrocarbon gases where they occur in
sufficient quantity to render the gas urmarketable.

2. The temm "Gross Company Production" refers to the reporting company s
owned interest in production plus its proportiohate part of any royalty or -
other noncost-bearing interest in production owed to others.

Source: Federal Trade Cdmmission, Special Report, Natural Gas Survey, issued
March 14, 1975, pp. 2-4.
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more liberal definitions of reserves were not requested because of the lack of
an acceptable defiﬁition and the unavailability of empirical aggregates.

Companies were instructed to report production and proved reserves on a
gross consolidated basis; i.e., company totals included the share of natural
gas naminally owned by royalty owners.

For the top 30 producer and proved reserves groups, camparisons were made
between each company's Gas Survey submission for 1974 and corresponding data
available fram public sources. Table A-3 compares production figures while
table A-4 compares proved reserves estimates. 1/ 1In the majority of cases,
the Gas Survey figures tended to be higher than the public ones. Overall, Gas
Survey totals for the respondent firms were 9.5 percent higher than corre- -
spording public figures for production and 6 percent higher for proved reserves
(in each case the difference is expressed as a percentage of the relevant Gas
Survey total). |

The differences between the public and Gas Survey figures are not
surprising in light of the wide variation in definitions that producers
choose to present their production and reserves statistics. ' Of particular
relevance for the camparisons made in tables A-3 and A-4 is the omission
by most companies of royalty interest in either their production or proved
reserves statistics. This factor can be substantial since royalty

interests in petroleun properties typically range from 12 to 20 percent.

1/ Three campanies were not included in the comparison because of unavailable
public figures: Hunt 0il, Panhandle Eastern, and Consolidated Natural Gas.

-117-




’

$33035 PA3TU ~ SITARIPISQNS Ag UOTIONPOIY SBH © (*f - 000161 220'L6T 0D autT ad1d
’ uiaysey arpueyueq 0z

sen Aig - peonpoad veLe GTT'8S2 059202 *0) sen TeanjeN osed Td 6T
$93B3S peliun - S  1UOTIONPOId 9'pI~ Zee'est 199’122 *d1oD seH sajels [e3Isec) 81
' obad pue TroZulsq
-epeue) 3 °*g°Ml - S [eINJeN I8N uOT3dNPOId A A 0z0‘cLe LShozE *0D TrozUUag LT
S33e35 pa3Tun - SITES SSO0INH 6°2- 8v0'szE 916 ‘¥EE ‘0D 110 otaadng 97
. ooBUUlY, 03
ISN-BpRUR) pue ‘St - SE) TRINIBN  fUOTIONPOId 1°G2- 0SL'L6Z T2S'L6E *Our ‘odsuuay, ST
$93835 pPe3TUN - SITABATTQ SED TRANFeN IaN 1'81- 16s'LeE 916 ‘66€ T10 TejusuTjucy Al
$33835 Pa3TU ~ UOTIONPOId Se) TeanieN 38N €01~ GL6'90Y £68'€SY 90TAI3G S3T3TD €1
*SqQng pue ‘o) 103 sen A AC ELT'VEY 765 '60S (*0D 110 ATT™3S)

TeanjeN JO uoT3DNPOId uetpeur) pue oﬁwmmEQu ISN ‘0D 110 K339 Al
uoT3oNpPOid 38N ejeurtxoaddy 6°GT- 000°0Ly ~ 2L9‘8SS *3FTTED JO *©D TI0 paepuels 11
S93B3S PeIITUN - UOTIONPOIJ seH Teanjen 3aN €L - Sv0‘€eCS v6€‘99S 0D wnsToa3ad sdrTIiyd 0T
S93e35 pI3TuUN - S8TeS SED TeanjeN 80z~ GS0‘LLY STE‘209 *0) TT0 ung 6

S93B3S PIlTuU) - SeD TeanjeN JO uOTIONPOId 3IaN b0 GEL'PEY z9E‘ze9 *0D PTRTIUOTI OTIUETIV 8
S93835 PO3TUN - UOTIONPOId I8N €91~ vOT'bES 69€ ‘8€9 317D 30 0D TIO uoTun L

poonNpoad sen Teanjen 3N 60— 05Z'8¥L 88L‘VSL ‘0D TTO TT3YS 9

S93e3S PIlTuN - padnpold Sep TeanjeN 3aN T°'9T- 8GL'96L 00T‘6¥6 *d1o) 110 IO S
S83e35 PIjTUN - UOTIONPOId SSAID 0°T GBT'¥L6 06€ ‘96 *d10) 110 TI9OW 14

$93B35 Pa3TuU( — UOTIONPOId 3N LTI~ S¥6°SS0’'T  909’GET’T  (*pul) OO TIO paepuels €

uoT3ONPOad *S*N SSO1H 9°¢ 000'0TL'T  626°'6Y9'T *our ‘odexay, 4

SIS PAITUN - SoTeS SE) TeanjeN 9'GT- 088’8E6'T  L65'86Z°C *dao) uoxx3g T
uot3ionpoad o11gnd JO uoT3TUIIa] x50UB1833TPp  uot3onpoiad uotionpoad Aueduo) suex

JUBDa3g o1Tand Asaans sen TeuoT3eN

(*33 'nd "TIw UT ssunjoa TTY)
SI30NPOad SPTMUOTIRN (f daL 8yl UTYITM pasuey satueduo)
Juspucdsay 103 saanbTg UOTIONPOId pLeT A2AING SBH pue OT{GNd JO UOSTaedwo)

£~V 44Vl

-118-



: *sTenuel A3T1TT13N OITGNd pue TeIa3snpul
S, APOOW pue Y-0T SulIoq umm ‘s3acdaa Tenuue Aueduod wolaj paatasp saanbry uorionpoad o1Tgnd
.wuﬁmccoauwmgo AoAIng seH TRINjeN UOTSSTUNID) apel], Telspsad U013 $9anbry uoT3onpoad Asalng seH  :9dINOS

*Aoaang se9 Aq papTAIP ASAINS SEO SNUTW OTTANdy

£'6- €86‘9€SET  TE€E'LTH'VT Te3aL
(*s°n ut sat3aadoad yre ATTRT13
-Ue3sqng) S30an0S [T UDJ SE) UT 3ISBASJUI 3IaN L°L - GZv'68 L1696 0D umaToa3lad utTdwelyp 3
$33e31S pP93Tun - PadNpPoid sen 9°T - GG0‘TOT PTL'C20T  °OD SED *3IEN Po3eplTosuc) 8¢
PTOS pue padnpoid se) TeanienN 1°6 - LS0'66 066801 *0) SED AR5 BU0] Lz
poonpoad sep Teanien £'8 - 868°'€0T 6TE‘ETT  *OUIl ‘uB3sAg S BTQUNTOD 9z
DT3ssW - UOoT3IONPOAd SBDH I8N B*CTI~- vy 66 800‘%TT *Oul ‘110 pueTysvy 14
paonpoid sen TeanjeN 3IsN 9°'8T~ ST9'€6 EV0‘STT *daoy ooaweys puoweIdq v
(UOT3ONPOAJ) SaSRY] WOAJ PIIASATITI] SO Teanien 1°LT~- G92/GS0T 6£0°L2T *dao) 99HoW-1a8Y 4
S931B3S Pa3TuUn TPI0L - UOT3IONPOId sen TeanjeN 38N 0'¢ LYE'0ET 6GL1LTT *d10) ssop-epeIsuy 44
S9383S PI3TU) Te3QL ~ SE) TeanieN-uoT3IoNpald 3IaN 0°ST- 990‘6¥T 0TV ’SLT *0D TT0 uoyieaey Tc
uot3onpoad o1Tgnd JO UOT3ITUT I x20UB133IJTp uoT3ionpoad uorjzonpoad Auedwuo) suea
‘ Juadaagd otTTand Aoaans seo TeuoT3eN

(PENUTIUOD) €-Y ITAYL

-119-



.; o
S9A39SH] pPaA0d ps., - O—-Aueduo))

000° 098’ [

8] [S S = -
S93L31S5 PI3TuN SY3 UT Sk TeaN3jeN JO S8AIasy S°€ET- 000‘06Z°'C maw.mmw.m 0D 110 Uoyieauw uL
(80TA95 pTOasH uyor Aq pajeurr3isa) saalassy *S°n s £°tT 000‘00Z‘e  Z89‘tes’e *0D 110 otaedng 81
S33B3S Po3TUN-SBAISSTY PSAOId 39N 8°'1 000‘L9z'c  8EL'60T’E *OD TIO Te3USUTUOD LT
SED TeanjeN JO S9A13SY wwMOMm AN L°T - S06'8€8'€E  690°906°€ *Oul ‘odsuuly 91
(ATT®%S)
$aA1959y paa0ad 38N {(L3390) S0AI9SIY OTISBWA] IAN T°TT- 9pvT1‘e8S‘e  0OV9'1€0v *0D 110 43399 61
(epeue) pue *S°M) sep TeINIEN-SSAIBSSR| I8N €°S Q00’006‘'y  6Z1'2S9'% "0) WOIAISS SITITD V1
S93e35 PIITUN-SEBD TRINJEN-S9AIISY PIA0Id 33N 6'6 ~ 000‘00%V‘y ZI8‘188'¥ "0 110 ung €1
’ BASETY JO
adoTS *ON 92Ul °*TOXH SED JO SoAIaSdy aTORIdA009Y pauM) 6°ET 000°LT9's TLE‘TE6'YD unaToa3ad sdIT1Tud Z1
Aueduo) Aq paum) SSA19STY SED Teanjen 2°'G - 002’Les’s 669'z€g'Gs  "OD Se) TeanjeN osed 14 11
SoAadesSay SeD TeaAN3IeN *S°[1 PSAOad 3I=aN 0°L 000’00%‘L 59881679 ‘0D TIO TT3US 0T
(ubraang pue S°N) SIAIISH pIACId IN €°S 009‘L8E‘L  ZPB'9TO’L *3TTRD 3O °OD TT0 uoTuf 6
SED Teanien
JO 243989y PIAOAI~(°S*M I3Y3ID) 3I=N ‘ (BYsery) ssain 9°0 - 006‘GLE‘L 96E‘6TV‘L (OTUO) "OD TIO paepueis 8
(epeue)d pue °*g°()) S94I3S3Y PaA0Ad TE3qL L't 000°658‘L  609°0EL’L "3TTRO
. 3o 0D TI0 paepuels L
SOA19STY SeD TeanyeN °S°fl Uaaold I=N 9'€T- 000'TPL'L €VZ'656'8 ‘0D TIO 31D 9
*S'N - S9AIISIY PIAOA I 0°ST- 000‘00Z‘8  TEE'ZV9’6 *d1o) TYO TTQOW S
(epeue) pue °g°fl) SIAISSTY PRA0I ISN VLT 000‘88L*PT LIT'T6SCT (°PuUI) "OD 110 paepueis ¥
sa3els
Pa3TUN-eXSETY SdOTS *ON *[OUT S2AI9SaY PaA0ad 38N L 8- 000‘066‘2T 0OVL‘82Z'YT OO PTSTIUOTY OTIURTIV 3
BOTIaUY "ON ~ SA19S3Y SED 0°9T- 000'00S'ST ¥¥9’'pSy'8T *dur ‘odexal [4
saAlasTy sBD G*¥I- 000°00T‘pZ 89T'€LI’ST *dao) uoxxg 1
saAa19s31 o1Tgnd JO uor3TUTI=qg ¥90UBISIITIP SSAISSaI S9AI9S3X Aueduo) yuex
Jusdaad oTTand Aaaans sen TeuoTIEN

(*33 'no "TTw ur saunyoa TTV)
SISPTOH 9A19S3Y 9PTMUOTIEN (¢ dal 9Y3 UTYITM pasuey satueduo)
Juapucdsay 103 S9aNBTJ 9AI9STY b LET ASAINS SeH pue DITNd JO UOSTIRAWO)

-1 JHYL

-120-




*STenuey A3TTT3N OTTANd pue TeTIIsnpul S,ApOOW pue
1y-0T suaod DdAs ‘sjaocdaa Tenuue Auedwod woaj soanbry ssaisssa d1TANd
*Asaang SBS TeAN3IeN UOTSSTUWO) dped], Teispsd wolj saanbrg Asaang sen :90an0g

*Kanang ses) Aq popPIAIp ASAIng seH snutw JITANd

§°G- TL909S°09T 8¥6‘798/691 Te3qaL
Sondesay SED pansOidd 39N 6'CT- Zv0'8Z6 ¥S6'v90°T ‘0D sed 3 T10 9932V 0¢

*sang Aq 3T L*¥Z- 08Z'9T8 9L0'¥80°'T 0D sED
03 @@uU@pp:OU pue Auedwod sy AQ pouM) SSAIBSH SED : TRaN3EN EYSeagoN-Sesuey 62
S93L35 PINTUN-SOAIISR] TeanjeN IaN 1°02- 90€‘6V0°'T  GZLETIE’T "oul ‘TTO pueTysy Lz
se9 TeanjeN 'S'N-S9AI8S3Y 38N Z°v - 000°0ZE’'T  06T‘LLE’T *d10D) ssay-epeISUY 9z
S9AI9S3YY SBD TeRANIEN PaACad I=SN €°yZ- 000‘00T'T g&Z'esv’l *daocD ooaurys puoueIq 174

(*s*n
UT Pa3ed0T $Z°€8) SeH TRANIBN-SSAISSEY pPoaolad I8N 1°2T 6€L'G69°T  952'TTIS'T ‘0D unaToIlad BSAW T
SOAI3SH] SED =N A0 £56‘9Z8‘T 86V '618°T _ ‘0D Trozuusd (44
saal19saa o1Tgnd JO uoT3ITUTI=Q ¥90UBI3IJ TP SdAIDSa S3aA13S9a Aueduo) yuex
Jusdaad oTTand Kaaans se TeuoT3eN

(paNUTIUOD) P~V JTAYL

-121-



TABLE A-5
Largest Natural Gas Producers: 1960

Gas Percent
Production production of U.S. .
rank Producer (mil. cu. ft.) total’
1 Exxon Corp. 751,450 5.8
2 Standard 0Oil Co. (Ind.) 626,281 4.8
3 Phillips Petroleum Co. 511,730* 1/ 3.9
4 Texaco, Inc. 510,183 3.9
5 Mobil Oil Corp. 399,000 3.1
6 Shell 0il Co. 367,306 2.8
7 Gulf 01l Corp. *f* " °365,000% 2.8
8 Cities Service Co. 311,340 2.4
9 Standard 0Oil Co. of Calif. 283,993 2.2
10 Getty 0Oil Co. 288,532 2.2
11 Sun 0Oil Co. 273,694* 1/ 2.1
12 Union 0il Co. of Calif. 271,304 2.1
13 Superior Oil Co. 225,372 1.7
14 Pennzoil Co. 209,210 1.6
15 Atlantic Richfield Co. 186,0G54* 2/ 1.4
16 Continental 0Oil Co. 178,572 1.4
17 El Paso Natural Gas Co. 162,915 1.3
18 Sinclair 0il Corp. 157,176* 2/ 1.2
19 Sunray Mid-Continent Oil Co. 151,663* 2/ 1.2
20 Marathon 0Oil Co. 120,694 0.9
21 Champlin Petroleun Co. 115,870 _ 0.9
22 Pure 0il Co. 114,614* 2/ 0.9
23 Amerada—Hess Corp. , 110,559 0.8
24 Panhandle Eastern Pipeline Co.: 105,963 0.8
25 Diamond Shanrock Corp. 87,181 0.7
26 Lone Star Gas Co. 83,710 0.6
27 Columbia Gas System, Inc. 72,817 0.6
28 Consol idated Natural Gas Co. 69,355 0.5
29 Hunt 0il Co. 67,276 0.5
30 Tenneco, Inc. 56,494 0.4
Total United States net production: 13,019,356

Concentration Ratios: (percent)
4-firm 18.4
8-firm 29.5

20-firm 48.8
30-firmm 55.5
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Table A-5 (continued)
1/ U.S. & Foreign

2/ U.S. & Canada

Source: Company data - FIC Natural Gas Survey where available.
Those figures noted by an asterisk (*) obtained :
fram J. Mulholland and D. Webbink, Concentration z
Levels and Trends in the Energy Sector of the U.S. Econamy, 7
(Washington: U.S. Government Printing Office, 1974).

U.S. Total - AGA, API, CPA, Reserves of Crude 0il, Natural Gas
Liquids and Natural Gas in the U.S. and Canada as of
Dec. 31, 1973 Vol. 28, June 1974, table VII. p. 120.
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TABLE A-6

Largest Natural Gas Producers: 1965

. Gas Percent
Production production of U.S.
rank Producer (mil. cu. ft.) total

1 Exxon Corp. 1,260,582 .

2 Standard 0il Co. (Ind.) 866,674 .

3 Texaco Inc. | 751,208 .

4 Mobil 0Oil Corp. 665,000 .

5 Gulf 0il 597,140* .

6 Shell 0Oil Co. +*584,913* .

7 Union 0Qil Co. of Calif. 498,944 .

8 Phillips Petroleum Co. 485,450* .

9 Standard Oil Co. of Calif. 444,821 .

10 Continental 0il Co. 402,471 .

11 Cities Service Co. 361,616 .

Getty 0il Co. 347,897 .

Sun 0il Co. 329,854* 1/ .

Superior 0il Co. 277,243 .

Atlantic Richfield Co.
Sinclair 0il Corp.

261,538*% 2/
257,182* 1/

OCOO0OOCOOOOCOHKHMEKFHFRMEKMHEKFFNNINNMNWWWWSE SO
L]
BTNV OO NOHMNMNUVM YO EAJY-HOWOD

12

13

14

15

16 }

17 Pennzoil Co. 193,807

18 United Gas Pipeline Co. 185,055* 3/ .

19 El Paso Natural Gas Co. 171,979 .

20 Amerada—-Hess Corp. 170,906 .

21 Panhandle Eastern Pipeline Co. 155,339 .

22 Sunray DX 0il Co. 135,591* .

23 Marathon 0il Co. 133,846 .

24 Diamond Shamrock Corp. 109,739 .

25 Champlin Petroleum Co. 107,404 .

26 Lone Star Gas Co. 99,681 .

27 Columbia Gas System, Inc. 80,410 .

28 Kerr-McGee Corp. 77,379 .

29 Tenneco, Inc. 75,071 .

30 Hunt Oil Co. 65,727 .
Total United States: 16,252,293

Concentration Ratios: (percent)

4-firm 21.8
8-fim 35.2
20-firm 56.1
30-firm 62.6
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TABLE A-6 (continued)
1/ U.S. & Canada -
2/ North aAmerica , | il
3/ U.S. plus Foreign
Source: Campany data — FIC Natural Gas Survey where available. ‘
Those figures noted by an asterisk(*) . s b
obtained from J. Mulholland and D. ‘z;' ;
Webbink, Concentration Levels and : HE
Trends in the Energy Sector of the
U.S. Econawy, (Washington: U.S.
Government Printing Office, 1974).
U.S. total - AGA, API, CPA, Reserves of Crude 0il, Natural

Gas Liquids and Natural Gas in the U.S. and S , .
Canada as of Dec. 31, 1973, Vol. 28, June 1974,
table VII, p. 120.
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TABLE A-7

Largest Natural Gas Producers: 1970

Gas " Percent

Production production of U.S.
rank Producer (mil. cu. ft.) total
1 Exxon Corp. 2,242,920 10.2
2 Texaco Inc. 1,552,749 7.1
3 Standard 0il Co. (Ind.) 1,208,300 5.5
4 Mobil 0Oil Corp. 1,030,003 4.7
5 Gulf 0Oil Corp. 1,006,305* 4.6
6 Shell 0Oil Co. 934,596 4.3
7 Atlantic Richfield Co. 748,294 3.4
8 Union 0Oil Co. of Calif. 685,248 3.1
9 Standard 0il Co. of Calif. 651,897 3.0
10 Sun 0il Co. 647,139 2.9
11 Phillips Petroleum Co. 604,990 2.8 -
12 Getty 0il Co. 518,270 2.4
13 Cities Service Co. 424,440 1.9
14 Continental 0Oil Co. 393,449% 1.8
15 Superior 0il Co. 340,144 1.5
16 Tenneco, Inc. 326,779 1.5
i7 Pennzoil-United, Inc. . 251,439 1.1
18 Marathon Oil 187,381 . 0.9
19 El Paso Natural Gas 179,101 0.8
20 . Panhandle Eastern Pipeline Co. 167,428 0.8
21 Amerada—Hess Corp. 163,000 0.7
22 Champlin Petroleum Co. 141,487 0.6
23 Ione Star Gas Co. 133,562 0.6
24 Kerr-McGee Corp. : 119,481 0.5
25 Diamond Shamrock Corp. 112,915 0.5
26 Hunt Oil Co. 99,970 0.5
27 Columbia Gas System, Inc. 90,003 0.4
28 Consol idated Natural Gas Co. 88,199 0.4
29 Mitchell Energy & Devel. Corp. 76,055 0.3
30 Standard 0il Co. (Ohio) 70,075 0.3
Total United States: 21,960,804

Concentration Ratios: (percent)

4~-firm 27.5

8-firm 42.9 i
20-firm 64.3 :
30-fim 69.1
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TABRLE A-7 (continued)

Source: Company data — FTC Natural Gas Survey where available.
figures noted by an asterisk(*) obtained

Those

from J. Mulholland and D. Webbink, Concen—

tration Levels and Trends in the Energy

Sector of the U.S. Econamy, (Washington:
Govermment Printing Office, 1974).

U.S. Total — AGA, API, CPA, Reserves of Crude 0il, Natural Gas
Liquids and Natural Gas in the U.S. and Canada
as of Dec. 31, 1973, Vol. 28, June 1974, table
vii, p. 120.

T
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TABLE A-8

Largest Onshore Producers of Natural Gas: 1960

Onshore production Percent of
Onshore rank Producer (mil. cu. ft.) "U.S. total

1 Exxon Corp. 741,343 5.9

2 Standard 0Oil Co. (Ind.) 620,757 4.9

3 Phillips Petroleum Co. 506,751* 4.0
4 Texaco Inc. 505,297 4.0

5 Mobil 0il Co. 387,406 3.1

6 Gulf 0il Corp. 360,307 2.9

7 Shell 0Oil Co. .+311,696 2.5

] Cities Service Co. 294,612 2.3

9 * Sun 0il Co. 273,694 2.2
10 Getty 0il Co. 269,960 2.1
11 Standard 0il Co. of Calif. 261,973 2.1
12 Superior 0Oil Co. 211,470 1.7
13 Pennzoil Co. 209,210 1.7
14 Union Oil Co. of Calif. 205,187 1.6
15 Atlantic Richfield Co. 186,039* 1.5
16 Sinclair Oil Co. 157,176* 1.2
17 Sunray Midcontinent Oil Co. 155,663* 1.2
18 Continental 0Oil Co. 150,399 1.2
19 El Paso Natural Gas Co. ’ 148,304 1.2
20 Marathon O0il Co. 119,284 0.9

Total U.S. Onshore Production 12,578,895

Concentration Ratios (percent):

4-Firm 18.8
8-Fim 29.6
20-Firm 48.2

Source: Those marked by asterisk(*) were obtained from public sources.
All others derived from FIC Natural Gas Survey Question—
naire.
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TABLE A-9

PP ————

Largest Onshore Producers of Natural Gas: 1965 é i ;

Onshore production Percent of _ 3
Onshore rank (mil. cu. ft.) U.S. total - - i
1 Exxon Corp. 1,182,772 7.7 j
2 Standard 0il Co. (Ind.) 815,580 5.3 i
3 Texaco, Inc. 724,614 4.7 noo
4 Mobil 0il Corp. 612,262 4.0 g
5 Shell 0il Co. 498,812 3.3 L
6 Gulf 0il Corp. 489,519 3.2 |
7 Phillips Petroleum Co. 481,507 . 3.1 |
8 Standard Oil Co. of Calif. 369,972 2.4 1 1
9 Continental 0il Co. 349,353 2.3 Lo
10 Cities Service Co. 330,226 2.2 (i
11 Sun 0il Co. 329,854 2.2 |
12 Getty Oil Co. 316,259 2.1 i
13 Union Oil Co. of Calif. 276,087 1.8 :
14 Sinclair 0il Co. 257,182*% 1.7
15 Atlantic Richfield Co. 254,479* 1.7
16 Superior 0Oil Co. 239,133 1.6 o
17 Pennzoil Co. - 192,622 1.3 |
18 United Gas Pipeline Co. 185,055* 1.2 ERRl
19 Amerada—Hess Corp. 170,238 . 1.1 SR
20 El Paso Natural Gas Co. 156,424 1.0 IRE
Total U.S. Onshore Production 15,312,869 1ol
i

Concentration Ratios (percent):

4-Firm 21.7
8-Fimm 33.7
20-Fim 53.9

Source: Those marked by asterisk(*) were obtained fram public sources. T
All others derived from FIC Natural Gas Survey Question— I
naire. ‘ 1o
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TABLE A-10

Largest Onshore Producers of Natural Gas: 1970

Onshore production Percent of
Onshore rank Producer (mil: cu. ft.) U.S. total
1 Exxon Corp. 2,035,842 10.9
2 Texaco, Inc. 1,208,816 6.4
3 Standard Qil Co. (Ind.) 1,072,443 5.7
4 Mobil 0il Corp. 847,670 4.5
5 Gulf 0Oil Corp. 686,412 3.7
6 Sun 0il Co. 647,006 3.5
7 Atlantic Richfield Co. 637,714 3.4
8 Shell 0il Co. oo e 619, 204 3.3
9 Phillips Petroleum Co. 496,233 2.6
10 Standard 0il Co. of Calif. 442,250 2.4
11 Union 0Oil Co. of Calif. 416,177 2.2
12 Getty 0il Co. 415,239 2.2
13 Cities Service Co. 336,240 1.8
4 Continental 0il Co. 284,811 -- 1.5
15 Superior 0il Co. 278,621 1.5
16 Pennzoil-United, Inc. 249,782 1.3
17 Marathon 0il Co. 183,513 1.0
18 El Paso Natural Gas Co. 171,058 0.9
19 Panhandle Eastern Co. 167,428 0.9
20 Amerada—Hess Corp. 153,995 0.8
Total U.S. Omshore Production 18,742,686
Concentration Ratios (percent):
4-Firm 27.5
8-Firm 41.4
20-Firmm 60.5
Source: FTC Natural Gas Survey Questionnaire.
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TABLE A-11

Largest Onshore Producers of Natural Gas: 1974

Onshore production  Percent of
Onshore rank Producer (mil. cu. ft.) U.S. total
1 Exxon Corp. 2,050,865 12.0
2 Texaco, Inc. 1,146,538 6.7
3 Standard 0Oil Co. (Ind.) 998,997 5.8
4 Gulf 0Oil Corp. 741,236 4.3
5 Mobil Oil Corp. 721,820 4,2
6 Sun 0il Co. 578,606 3.4
7 Atlantic Richfield Co. »+:504,527 3.0
8 Shell 0il Co. 489,117 2.9
9 Phillips Petroleum Co. 457,461 2.7
10 Union 0Oil Co. of Calif. 382,919 2.2
11 Getty 0Oil Co. 339,558 2.0
12 Standard 0il Co. of Calif. 323,170 1.9
13 Cities Service Co. 308,224 1.8
14 Superior Cil Co. 258,687 1.5
15 Continental 0il Co. 252,805 1.5
16 Pennzoil Co. 208,376 1.2
17 Coastal States Gas Corp. 207,551 1.2
18 Panhandle Eastern Pipeline Co. 196,103 1.1
19 El Paso Natural Gas Co. 176,949 1.0
20 Marathon 0Oil Co. 153,200 0.9
Total U.S. Onshore Production 17,088,717
Concentration Ratios (percent):

4-Firm 28.8

8-Fimm 42.3

20-Firm 61.3

Source: FTC Natural Gas Survey Questionnaire.
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Table A-12
Largest Crude Oil Producers: 1974

Net production

Crude of crude oil, Percent
production condensate and - of U.S.
rank natural gas total
liquids
1 Exxon Corp. 324,850* 8.5
2 Texaco, Inc. 257.325* 6.7
3 Standard 0il Co. (Ind.) 196,735 5.2
4 Shell 0il Co. 184,020 4.8
5 Gulf 0Oil Corp. 173,849 4.6
6 Standard 0il Co. of Calif. 150,745% 4.0
7 Atlantic Richfield Co. 139,832 3.7
8 Mobil 0il Corp. 132,495 3.5
S Phillips Petroleum Co. 131,765 3.4
10 Cities Service Co. 115,048 1/ 3.0
11 Getty 0il Co. 111,800 2.9
2 Sun 0il Co. 99,331 2.6
13 Union 0il of Calif. 98,404 2.6
14 Continental 0il 79,570 2.1
5 Marathon 0Oil Co. 63,525 1.7
16 City of Long Beach 46,100* 1.2
17 Amerada—Hess Corp. 42,600 2/ 1.1
18 Saperior 0il Co. 39,561 1.0
19 Tenneco, Inc. 31,317* 0.8
20 Louisiana Land & Expl. Co. 28,194 0.7
21 Murphy Oil Corp. 21,194 0.6
22 Pennzoil Co. ’ 19,821 0.5
23 Ashland 0Oil, Inc. 17,944 0.5
24 Kerr-McGee Corp. 13,400 0.4
25 Standard 0il Co. (Ohio) 10,821 0.3
26 General Amer. Oil Co. of Texas - 10,200 0.3
27 American Petrofina, Corp. 7,438 0.2
28 Coastal States Gas Corp. 5,376 0.1
29 Mesa Petroleum Co. 3,345 0.1
30 Occidental Petroleum Corp. 3,157 0.1
Total United States 3,818,683

Concentration Ratios: (percent)

Net Adjusted gross 3/
4-firm 25.2 28.8
8-firm 41.0 46.9
20-firm 64.1 73.3

30-fim 67.2 76.8
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Source:

Notes:

TABLE A-12 (continued)

Company data obtained fram the following sources:
API, U.S. Petroleum Market Volumes and Market
Shares: 1950-1975, Individual Company Data

(Wash. 1976); Moody's Industrial Manuals; and
J. Herold Service.

1/ U.S. and Canada
2/ North Arerica

3/ Estimated gross concentration calculated by
multiplying net concentration by 1.143. See
J. Mulholland and D. Webbink, Concentration
Levels and Trends in the Energy Sectdbr of the

U.S. Economy (Wash: U.S. Government Printing
Office, 1974) p. 35.
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TABLE A-13
Largest Producers of Natural Gas
in the Gulf Coast Region: 1974

Rank Producer Production Market share

(mil. cu. ft.) (percent)
1 Exxon Corp. 1,780,878 19.6
2 Texaco, Inc. 1,356,084 14.9
3 Standard 0il Co. (Ind.) 563,463 6.2
-4 Mobil 0il Corp. 472,381 5.2
5 Shell 0il Co. 472,357 5.2
6 Union 0il Co. of Calif. 430,066 4.7.
7 Gulf 0il Corp. 410,320 4.5
8 Sun 0Oil Corp. shw o 397,069 4.4
9 Standard 0il Co. of Calif. 346,469 3.8
Atlantic-Richfield Co. 331,097 3.6
Tenneco, Inc. 318,314 3.5

Getty 0il Co. 309,527 3.4
Pennzoil Co. 260,439 2.9
Superior 0il Co. 230,854 2.5
Continental Oil Co. 208,694 2.3
Cities Service Co. 180,733 2.0
Phillips Petroleum Co. 106,360 1.2
Rerr-McGee Corp. : 83,633 0.9
Iouisiana Land & Exploration Co. - 56,918 0.6
Columbia Gas System, Inc. . 54,501 0.6

Total Production of all Surveyed Producers 9,080,319

Concentration Ratios: (percent)

4-firm 45.9
8~firm d 64.7
20~-firm 92.0

Source: FTIC Natural Gas Survey Questionnaire
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TABLE A-14

Largest Producers of Natural Gas

in the Permian Basin Region: 1974
Rank Producer Production ° Market share
(mil. cu. ft.) {percent)
1 Gulf 0il Corp. 384,306 15.9
2 Exxon Corp. 322,274 13.3
3 Standard 0il Co. (Ind.) 169,228 7.0
4 Mobil 0il Corp. 164,618 6.8
5 Atlantic-Richfield Co. 163,678 6.8
6 Texaco, Inc. 148,831 6.1
7 Shell 0il Co. .+ 145,801 6.0
8  Phillips Petroleum Co. 124,528 5.1
9 Getty 0il Co. 99,143 4.1
10 Sun 0il Co. 80,978 3.3
11 Union 0il Co. of Calif. 79,104 3.3
12 Standard 0il Co. of Calif. 77,378 3.2
13 Superior 0il Co. ' 77,284 3.2
14 Cities Service Co. 72,889 3.0
15 Continental 0il Co. 56,370 2.3
16 Forest 0il Corp. 45,164 1.9
17 Marathon Oil Corp. 40,584 1.7
18 Amerada—Hess Corp. 23,725 1.0
19 El Paso Natural Gas Co. 18,645 0.8
20 Pennzoil Co. 17,633 0.7
Total Production of all Surveyed Producers 2,422,075

Concentration Ratios: (percent)

4-£imm 43.0
8~firm 67.0
20-fimm 195.5

Source: FIC Natural Gas Survey Questionnaire
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TABLE A-15

Largest Producers of Natural Gas
in the HugotomAnadarko Region: 1974

Rank Producer Production °~ Market share
(mil. cu. ft.) {percent)
1l Standard 0il Co. (Ind.) 249,324 11.1
2 Mobil 0il Corp. 239,425 10.7
3 Phillips Petroleum Co. 228,349 10.2
4 Panhandle Eastern Pipeline Co. 184,711 8.2
5 Coastal States Gas Corp. 162,880 7.3
6 Cities Service Co. 162,294 7.2
7 Gulf 0il Corp. ... . loe,027 4.7
8 Diamond Shamrock Corp. il 104,239 4.6
9 Continental 0il Co. 75,899 3.4
10 Mesa Petroleum Co. 74,197 3.3
11 Sun 0il Co. 66,479 3.0
12 Shell 0il Co. 61,602 2.7
13 Exxon Corp. 59,719 2.7
14 Atlantic-Richfield Co. 55,277 " 2.5
15 Texaco, Inc. 55,267 2.5
16 Kansas—Nebraska Natural Gas Co. 39,311 1.8
17 Kerr-McGee Corp. 34,261 1.5
18 Getty 0Oil Co. 33,646 1.5
19 Union 0il Co. of Calif. 33,087 1.5
20 E1 Paso Natural Gas Co. 24,319 1.1
Total Production of all Surveyed Producers 2,243,216

Concentration Ratios: (percent)

4-fim _ 40.2
8-firm 64.0
20-fim 91.5

Source: FTC Natural Gas Survey Questionnaire
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Appendix B
New Contract Sales
Concentration Ratios
New contratt concentration ratios presented in chapter III are
tabulated from gas sales based on contracts negotiated during specified
time periods. In order to avoid distortions created by variations in
the contract signing dates, sales are measured for tﬁ;‘firét full vear
after the contracts are negotiated. Thus, for example, a new contract
concentration ratio for 1975 is based on 1976 sales emanating from
contracts signed in 1975.
The Federal Power Comnission was the source of both interstate

and intrastate new contract information.

Interstate Contracts

‘Sales and ownership information on interstate contracts initiated
during the 1968-70 period were compiled by Paul MacAvoy from records
on file at the FPC. Further adjustments of the data were performed by

the FIC in order to reflect corporate consolidations.

Intrastate Contracts

Intrastate contract information 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 and R389A and consisted of

questionnaires sent to producers with jurisdictional sales in excess
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of 10 million cubic feet per year. Surveys were issuwed Junc 26 and
July 24, 1970; September 8, 1971, and September 14, 1972. 1/ The 1975
data were obtaimed from copies of FPC form 45. This form is semt to all
producers with jurisdicational gas sales in excess of 1 million cubic
feet. 2/ There were no surveys for the intervening years between 1972

and 1975.

1/ The FIC gained access to the intrastate contract information
through an April 23, 1976 FPC order issued under Docket No. R175-147.

2/ Form 45 was established under FPC order 521, issued January 7,
1975. e
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TABLE B-1

largest Gas Suppliers, Based on 1968-70 New
' Contract Sales - Nationwide

1968-70 New contract Market
sales volme share

Rank Seller mil. cu. ft.) (percent)
1 Exxaon Corp. 313,000,204 17.7
2 Gulf 0il Corp. 144,456,942 8.1
3 Superior 0il Cc. 129,008,335 7.3
4 Standard 0il Co. (Ind.) 111,901,713 6.3
5 Texaco, Inc. 111,686,457 6.2
6 Atlantic-Richfield Co. 04,012,625 5.3
7 Mobil 0il Corp. 80,444,464 4.5
8 Phillips Petroleum Co. 80,042,790 4.5
9 Getty 0il Co. 64,571,070 3.6
10 Unian 0il of Calif. 59,234,061 3.3
11 Sun 0il Co. 54,969,753 3.1
12 Shell 0il Co. 45,119,715 2.5

13 Kansas-Nebraska Natural Gas
Co. ‘ 42,845,000 2.4
14 Continental 0il Co. 38,631,981 2.2
15 Farest 0il Corp. 37,069,876 2.1
16 Leuisianaland & Exploration

Co. V 29,736,000 1.7
17 Standard 0il Co. of Calif. 29,549,053 1.7
18 Pennzoil Co. 28,379,000 1.6
16 Texas 011 § Gas Corp. 22,827,135 1.3
20 Lone Star Gas Co. , 20,247,264 1.1
21 Columbia Gas System, Inc. 17,315,000 1.0

22 E. Cockrell Co. 15,431,554 .0
23 Xing Co. . 12,687,000 .8
24 Cox,Edwin L. 10,827,000 .6
25 - Hunt 0il Co. 10,165,532 .6
26 Southern Union Gas Co. 9,924,000 .6
27 Adobe 0il Co. 8,513,000 .5
28 IMP Amer. Mgt. 8,247,000 .5
29 Union Pacific Corp. 7,747,604 .4
39 Union Carbide Corp. 7,499,0C™ a

Total 1,773,067,265

Sources:

Intra- s;ales - FPC Intra-state Sales Survey.

R389A.

Docket nos. R389 and

Interstate sales - Contract information on file at the FPC.
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TABLE B-2

Largest Seller in the Gulf Coast Region Based on
New Contract Sales During the 1968-70 Period

1968-7C New contract

Sales volum

and R389A.

| Rank Seller sales volume percent of 1
(mil. cu. ft.)

1 Exxon Corp. 191,964,116 19.90
2 Standard 0il Co. (Ind.) 98,142,199 10.2
3 Texaco, Inc. 70,896,394 7.4
4 Mobil 0il Corp. 62,294,771 6.5
5 Getty 0il Co. 59,159,104 6.1
6 Atlantic-Richfield Co. 58,176,287 6.0
7 Union Qil.Co. of Calif. 36,792,061 3.8
8 Shell 0il Co. 35,863,000 3.7
9 Sun 0il Ceo. 33,564,811 3.5
10 Louisiana Land § Exploration Co. 29,564,811 3.5
11 Pennzoil Co. 28,172,000 2.¢
12 Continental 0il Co. 27,339,781 2.8
13 Standard 0il Co. of Calif. 21,725,953 2.3
14 Gulf 0il Corp. 19,271,642 2.0
15 Forest 0il Corp. 17,578,090 1.8
16 Cohmbia Gas System, Inc. 17,315,009 1.8
17 E. Cockrell Co. 15,431,554 1.6
18 Superior 0il Co. 13,296,297 1.4
12 King Co. 11,776,000 1.2
20 Cox, Edwin L. 10,827,000 1.1
21 Lone Star Gas Co. 9,779,976 1.0
22 Hunt 0il Co. 9,001,000 Y
23 Union Pacific Corp. 7,747,604 .8
24 Union Carbide Corp. 7,499,000 .8
25 Texas 0il § Gas Corp. 7,016,146 .7
26 Exchange 0il § Gas Co. 6,814,000 .7

27 IMP-Amer. Mgt. 6,210,000 6
28 Phillips Petroleum Co. 5,512,507 .6
29 .Trans Ocean 0il, Inc. 4,614,000 .5
30 Lo-Vaca Gathering Co. 4,474,000 .5

Total 962,925,352
Sources: Intrastate sales - F7* Intrastate Sales Survey. Docket nos. R38' -

Interstate sales - Contract information on file at the FPC.
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TABLE B-3

Largest Sellers in the Permian Basin Region Based on
New Contract Sales During the 1968-70 Period

Seller Sales volume Market share
(mil. cu. ft.) (percent)
1 Superior 0il Co. 115,037,038 21.0
2 Gulf 0il Corp. 111,047,000. ' 20.3
3 Exxon Corp. 105,794,373 19.0
4 Atlantic Richfield Co. 324,746,789 6.0
5 Texaco, Inc. 32,593,586 6.0
6 Forest 0il Corp. 16,491,867 3.6
7 Sun 0il Co. 16,450,380 3.0
8 Mobil 0il Corp. 13,857,388 2.5
9 Phillips Petrocleum Co. 12,955,715 2.4
10 Union 0il Co. of Calif. 12,000,000 2.2 -
11 Standard 0il Co. (Ind.) 11,575,000 2.1
12 Southern Union Gas Co. 9,379,000 1.7
13 Texas 0il § Gas Corp. 9,282,791 1.7
14 Adobe 0il Co. 8,513,000 1.6
15 Tenneco, Inc. 6,581,000 1.3
16 Continental 0il Co. . 6,051,805 1.1
17 Texas American 0il Corp. 4,763,000 -9
18 Standard 0il Co. of Calif. 2,500,000 -5
19 Getty 0il Co. 2,335,500 .4
20 Mitchell Energy & Devel. Corp. 2,278,000 .4
21 Marathon 0il Co. 1,943,000 -4
22 Cities Service Co. 1,923,715 -4
23 Faskin, David 1,170,000 .2
24 Union Texas Petroleum Co. 1,117,000 .2
25 Hunt 0il Co. 1,074,532 .2
26 Crown Central Petroleum Corp. 1,046,000 .2
27 Southwestern Natural Gas Co. 929,000 .2
28 IMP Amer. Mgt. 663,286 -2
29 J.M. Huber Corp. 834,000 1
30 Aztec 0Oil § Gas Co. 628,000 .1
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-Anadarko Region Based
on New Contract Sales During the 1968-70 Period

Rank Seller Sales volume Market share
(mil. cu. ft.) (percent)
1 Phillips Petroleum Co. 61,574,568 23.4
2 Kansas-Nebraska Natural Gas Co. 42,845,000 16.3
3 Exxon Corp. 17,241,715 6.5
4 Gulf 0il Corp. 14,138,300 5.4
5 Union 0il Co. of Calif. 10,442,000 4.0
6 Lone Star Gas Co. 10,224,869 3.9 -
7 Shell 0il Co. 8,672,715 3.3
8 Texaco, Inc. 7,196,477 2.7
S Texas 011 § Gas Corp. 6,528,198 2.5
10 Diamond Shamrock Corp. 6,278,000 2.4
11 Woods Petroleum Corp. 5,552,000 2.1
12 Standard 0il Co. of Calif. 5,324,000 2.0
13 Continental 0il Co. 5,290,395 2.0
14 Sun 0il Co. 4,954,562 1.9
15 Mobil 0il Corp. 4,292,305 1.6
16 Rooman 4,215,000 1.6
17 Cabot Corp. 3,600,000 1.4
18 Monsanto Chemical CO. 3,215,000 1.2
19 Apache Corp. - _ 3,139,000 1.2
20 Atlantic Richfield Co. 3,089,549 1.2
21 Getty 01l Co. 3,076,466 1.2
22 Cleary Petro. Co. 2,595,000 1.0
23 Samedan 0il Corp. 2,425,000 .S
24 Hill 0il Co. ' 2,416,000 .9
25 Nielson Ent. 2,358,000 .9
26 Western States Prod. ' 2,204,000 .8
27 Standard 0il Co. (Ind.) 2,184,514 .8
28 Wessely Petroleum . 2,155,000 .8
29 Petro, Inc. 2,130,000 .8
30 Union Texas Petroleum Div. 2,064,000 .8
Total 263,581,544

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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TABLE B-5

Largest Gas Suppliers Based on 1972
Intrastate New Contract Sales - Nationwide ~

1972 New contract

sales volume Market share

Rank ; Seller mil. cu. ft.) (percent)
1 Mobil 0il Corp. 46,101,000 18.3
2 Texaco, Inc. 26,504,500 10.5
3 Houston Natural Gas Corp. 24,670,000 9.8
4 Shell 0il Co. 21,156,314 8.4
5 Texas 0il & Gas Corp. 20,368,881 8.1
6 Atlantic-Richfield Co. 19,586,000 7.8
7 Standard 0il Co. (Ind.) 18,368,470 7.3
8 Gulf 0il Corp. 17,379,242 6.9
9 Coastal States Gas Corp. 8,655,245 3.4

10 Standard 0il Co.. of Calif. 7,690,000 3.1

11 Exxon Corp. : 6,050,055 2.4

12 Phillips Petroleum Co. 5,887,158 2.3

13 Sun 0il Co. 4,906,750 1.9

14 Tenneco, Inc. 3,668,672 1.5

15 Continental 0Oil Co. 2,061,830 0.8

16 Pennzoil Co. 1,960,000 0.8

17 Monsanto Co. 1,938,000 0.8

18 Getty 0il Co. 1,804,000 0.7

19 Cox, Edwin L. 1,680,000 0.7

20 Cities Service Co. 1,527,500 0.6

Total - all sales 251,835,464

Source:

Concentration levels (percent):

4-fimm 47.0
8-firm 77.1
20-fimm 96.1
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TABLE B-6

Largest Gas Suppliers Based on 1975
Intrastate New Contract Sales-Nationwide

1975 new contract

sales volume

Market shére

Rank Seller (mil. cu. ft.) (percent)
1 Texaco, Inc. 68,814,840 17.7
2 Shell 0il Co. 45,891,000 11.8 -
3 Mobil 0il Corp. 36,005,450 9.2
4 Union Qil Co. of Calif. 245,548,195 6.3
5 Exxon Corp. 17,261,146 4.4
6 Standard 0i1Co. (Ind.) 17,120,178 4.4
7 Continental 0il Co. 16,541,603 4.2
8 Gulf 0il Corp. 15,528,500 4.0

-9 Southland Royalty 13,024,000 3.3

10 Sun 011 Co. 12,278,325 3.2
11 Diamond Shamrock Corp. 11,830,000 3.0
12 Pennzoil Co. 11,632,500 3.0
13 Coastal States Gas Co. 11,314,520 2.9
14 Texas 0il § Gas Corp. 10,841,142 2.8
15 Atlantic Richfield Co. 10,441,495 2.7
16 Tenneco, Inc. -10,9590,393 2.6
17 Cities Service Co. 6,806,776 1.7
18 Hmnt 0il Co. 6,203,962 1.6
19 Phillips Petroleum Co. 6,010,250 1.5
20 Standard 0il Co. of Calif. 4,750,000 1.2
Total - all saies 389,235,337

Concentration levels (percent):

4 firm -
8 firm
20 firm

Source:

45.0
62.0
91.7

Federal Power Commission, Form 45
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Data Base for Size of Firm - Joint Venture
Intensity Comparisons

Table C-1 lists the 32 producers utilized in the firm size-JV
intensity resression analysis presented in chapter IV. It also includes
each firm's 1970 oil production total and JV intensity ratio. The com-
pany selection process was based on the availability‘gkiéiie information
for a producer and its participation in at least one OCS sale during the
1965-74 period. One qualifying firm; Forest 0il, was excluded because it
subsequently sold off a large portion of leases originally obtained at tﬁe
lease sales (see appendix D).

Table C-2 lists regressian results based on the following alternative
indicators of producer size: value of assets, jinternational oil production,

and OCS 0il productian, Definitions and sources of the variables utilized

- in the regression analysis are explained in table C-3.
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Table C-1

Data Base for JV Intensity Regressions
Reported in Chapter IV

' © JV intentsity -
Producers included 1970 U.S. oil No. of

in the JV production JV bids as percent of
intensity regressions (thausands of bbls.) total bids - 1965-74
Atlantic Richfield Co. 129,260 68.4
Exxon Corp. 299,139 : ' 30.2
Gulf 0il Corp. 198,524 64.8
Mobil 0il Corp. 119,873 P 90.1
Shell 0il Co. 194,023 53.3
Standard 0il Co. of Calif. . 162,425 65.4
Standard 0il Co. (Ind.) 147,000 85.0
Texaco, Inc. 262,800 50.90
Continental 0il Co. 64,240 89.6
Termmeco, Inc. 27,255 69.8
Phillips Petroleum Co. 50,699 97.5
Union 0il Co. of Calif. 101,069 91.8
Sun 0il Co. 78,441 16.7
Amerada-Hess Corp. ' 32,861 94.8
Ashland 0il, Inc. " 4,043 100.0
Marathon 0il Co. 59,624 . 89.1
Cities Service Co. ' 43,764 97.3
Getty 0il Co. 100,901 97.4
Burmah 0il, Inc. 2,900 96.2 °
Champlin Petroleum Co. 18,338 98.8
Superior 0il Co. 15,801 Y 96.7
Kerr-McGee' Corp. 10,147 ' 99.0
Murphy 0il Corp. : 15,750 50.5
Pennzoil Co. 12,601 97.5
-General Crude 0il Co. 8,614 92.7
Hamilton Bros. 0il Co. 1,081 08.3
Kewanee 0il Co. 7,900 ' 100.0
Louisiana Land and Exploration Co. 11,714 06.8
Mesa Petroleum Co. 1,900 01.6
Consolidat ed Natural Gas Co. 256 97.8
El Paso Natural Gas Co. 2,832 100.0
Southern National Resources, Inc. 2,400 88.8
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TABLE C-2

Regression Equation Explaining Joint Venture
Intensity by Alternative Measures of Producer Size

Regression coefficient
(t values in parentheses)

Equation Intercept Asset value International 0CS oil Rzﬁ:statistic
(millions cil production  production
of dollars)

1 93.98 -.003 .38/18.32
) (3.6)
I~ 2 98. 30 -.00003 . .36/16.89
3 (4.1)
3 89. 44 =001 .25/10.4
(3.17) -

Note - For description of variables, see table C-3.




P N

,,M—-.‘ -

TABLE C-3

Description of Variables
Used in the JV Intensity
Regression Equation

Variable

Definitionm,, . ..

Data source

JV intensity

Asset value

Domestic oil production

Internationai 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 international oil
production in 1970

i

" OCS o0il production in 1970

FTC tabulation baéed on
U.S. Dept. of the
Interior files.

Moody's Industrial
Manuals

Moody's Industrial
Manuals

’

Moody's Industrial
Manuals

FTC tabulation based on
U.S. Dept. of the
Interior files.
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APPENDIX D
Outer Continental Shelf Statistics

Data pertaining to OCS lease ownership bidding patterns and production
volumes, as reported in chapters III and IV, are derived from records sup—
plied by the U.S. Department of the Interior. The primary data source is
a computerized record of lease ownership and production maintained by the
Geological Survey. This data base encompasses all leases issued by the
Federal Government during the 1954-74 period. It does not include so-called
"section 6 leaseg," tracts originally leased by State Goverrmment but subse-
guently placed under Federal Government supervision. In 1974, these tracts
accounted for approximately 25 percent of total OCS petroleum production.

The Interior Department lease ownership records are maintained on an
\mconsolidated basis; i.e., subsidiary rather than parent identification is
given. As a result, adjhstments to the data base were made to reflect
corporate interconnection. Table D-1 lists the consolidations and associ-
ated name changes for the larger leaseholders in the OCS sector. In most
cases, corporate control was inferred when one company owned more than 50
percent of the voting stock of another. In the case of Hunt Industries,
the extensive family and financial interconnections were deemed sufficient

to consolidate the indicated companies.
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TABLE D-1 .

Company Consolidations
for OCS Lease Ownership

Parent firm

Subsidiary

Consolidated Natural Gas Co.

Exxon Corp.
Gul f 0Oil Corp.

Hunt Industries, Inc.

Iouisiana Land and Exploration Co.

Marathon Oil Co.
Mobil 0il Coro.
Murphy Oil Corp.

Occidental Petroleum Coro.

Panhandle Eastern Pipeline Co.

Peoples Natuyral Gas Co.
Consolidated Gas Supoly Corp.
CNG Producing Co.

Humble Oil and Refining Co.
British 0il and Gas Corp.

Margaret Hunt Trust
William Hunt Trust
H.L. Bunt

Hunt Petroleum
Caroline Hunt
Placid 0il Co.

Hunt Oil Co.

Louisiana Land Offshore Exploration
Co. ,

Chio 0il Oo

Magnolia Petroleum Corp.

Ocean 0il and Gas Corp.

Ocean Drilling and Explo-
ration Co.

Canadian Occidental Co.,
Inc.
Oxy Petroleum Co.

Pan Eastern Exploration Co.
Pan Canadian Petroleum Co.
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TABLE D-1 (continued)

Parent firmm

Subsidiary

Pennzoil Co.

Standard 0il Co. of California
Standard 0il Co. (Ind.)
Sun 0il Co.

Tenneco, Inc.

Texaco, Inc.

Texas Zastern Transmission Corp.

Union 0Oil Co. of California

. Union Producing Co.

Pennzoil United Inc.
Pennzoil Offshore Gas (o.
Pennzoil L and T Offshore

o by o e

Standard Oil Co. (Texas)
California 0il Co.

California Co.

Stanolind 0il and Gas Co.
Amoco Production Co.

Midwest Oil Corp.

Sunray DX 0il Co.

Tennessee Gas Transmission Co.

Seaboard Oil Co.

Texas Gas Exploration Corp.

Barber 0Oil Corp.
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Post-lease Sale Ownership Changes

N

Changes in tract ownershio frequently occur after the initial OCS lease
sale. These changes are not reflected in the original OCS data set maintained

by the Geological Survey but, instead, are noted in the Bureau of Land Manage-

L;.JJ

ment file termed "Serial Register Pages."
In order to gauge the relative importance of post-sale ownership trans- .

actions, current ownership for 1974 producing leases was obtained by tracing.

o

ownership changes through 1974 as listed in the Serial Register Pages. Table
D-2 compares the market share ratios for the largest 30 OCS producers based on
original and current ownership patterns. Overall, there is very little differ-
ence in concentration levels for the two series: Current ownership concentration
is 0.7 percentage points higher at the 8-firm level and 1.0 point lower at the
20-firm level. Among individual producers, the one significant difference is
found for Forest 0il which so0ld off a significant portion of its original leases.
As a result,varest's market share droovped from 6.1 on an original ownership
basis to 1.5 on a current ownership basis. v

The 1974 OCS market sharé levels utilized in text are based on the current
ownership shares listed in table D-2. For earlier vears, the original ownership
information was used except in the case of Forest 0il where that firm's large
lease sell-off was accounted for by adjustments to Forest production total and

to that of the producers who purchased leases from Forest.
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TABLE D-2

Top 30 Gulf Coast Gas Producers for 1974 -
Comparison of Market Shares Before and After
Post-lease Sale Ownership Changes

Firm production as percent -
of total OCS Gulf Coast
production

Net change in

Production market share
rank (current owner-
Current Original Current Original ship-original
ownerchis ownership Producer ownership ownership ownership)
1 1 Tenneco, Inc. 9.4 10.4 -1.0 -
2 6 Union 0il Co. of Calif. 7.2 6.0 +1.2
3 2 Shell 0il Co. 6.9 7.2 -0.3
4 4 Mobil 0il Corp. 6.2 6.3 -0.1_
5 3 Exxon Corp. 6.0 6.3 -0.3
€ 7 Getty 0il Co. 5.5 5.4 +0.1
7 8 Gulf 0Oil Corp. 5.3 5.2 +0.1
8 12 Standard 0Oil Co. (Ind.) 4.8 3.5 +1.3
9 9 Standard 0Oil Co. of Calif. 4.8 4.8 0.0
10 10 Cities Service Co. 4.4 4.2 +0.2
11 13 Texaco, Inc. 4.0 3.2 +0.8
12 11 Continental 0Oil Co. 3.5 3.7 -0.2
13 © 14 Superior Oil Co. 3.2 2.9 +0.3
14 16 Pennzoil Co. 3.2 2.6 +0.6
15 15 Atlantic Richfield Co. 3.2 2.8 +0.4
16 20 Kerr-McGee Corp. 1.6 1.6 0.0
17 17 Hunt Industries, Inc. 1.6 2.5 -0.9
18 19 Phillios Petroleum Co. 1.6 1.6 0.0
19 5 Forest 0il Corp. 1.0 6.1 -5.1
20 44 Consolidated Natural
Gas Co. 1.4 0.1 +1.3
21 34 General Crude 0il Co. 1.0 0.4 +0.6
22 21 Esmark, Inc. 1.0 1.3 -0.3
23 28 Sun 0il Co. 0.9 0.6 +0.3
24 26 Hamilton Bros. 0il Co. 0.9 0.7 +0.2
25 13 Southern Natural

Resources, Inc.

o
@
N
.
o
|
[
.
o
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TARLE D-2 (continued)

Top 30 Gulf Coast Gas Producers for 1974 -
Comparison of Market Shares Before and After
Post-Lease Sale Ownership Changes

Firm production as percent
of total OCS Gulf Coast
~production

Net change in

Production market share
rank (current owner-
Current Original Curzent:- Original ship-original
ownership ownership Producer ownership ownership ownership)
26 24 Amerada-Hess Corp. 0.8 0.8 0.0
27 30 Burmah 0Oil, Inc. 0.R 0.5 +0.3
28 25 Iouisiana Land & Explo- Lo
ration 0.8 0.7 +0.1
29 45 aAshland 0il, Inc. 0.7 0.0 +0.7
30 27 Marathon 0il Co. 0.6 0.6 0.0

Net change in market share:

Concentration Qurrent Original (current ownership share mi-

levels owniership , ownership -nus original anezship share
4-Firm 29.7 29.9 | 0.2
8-Firm | 51.3 50.3 +1.0
20-Firm 84.8 ] 86.-4 -1.6

Major Producer Group 43.5 40.5 +3.1

NOTE: Original ownership refers to company holdings at the time of the lease sale.
Current ownership refers to company holdings as of Seotember 1974.

SOURCE: FTC tabulations based on U.S. Dept. of the Interior files.
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TABLE D-3

Largest OCS Producer of Natural Gas: 1960

OCS natural gas

ocs production Percent
rank Producer (mil. cu. ft.) of total
1 Shell 0il Co. 15,784 38.2
2 Union 0Oil Co. of Calif. 13,757 33.3
3 Phillips Petroleum Co. 4,979 12.0
4 Gulf 0il Corp. 2,985 7.2
5 Marathon 0il Co. 1,241 3.0
6 Sun 0Oil Co. 1,241 3.0
7 Pure 0il Co. 1,241 3.0
8 tandard 0il Co. (Ird.) 33 0.1
9 Standard 0il Co. of Calif. 21 0.05
10 Continental 0Oil Co. 15 0.04
11 Getty 0il Co. 15 0.04
12 Cities Service Co. 15 0.04
13 Atlantic Richfield Co. 15 0.04
14 Pennzoil Co. 1 0.002
Total OCS Production ' 41,344

Concentration Ratios: (percent)

4-Firm 90.7
8-Firm 99.8
20-Firm 100.0

Source: FTC tabulation based on U.S. Department of the Interior
files.
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TABLE D-4

Largest OCS Producers of Natural Gas: 1965

OCS natural gas

oCSs production Percent
rank Producer (mil. cu. ft.) of total
1 Gulf 0il Corp. 38,923 20.6
2 Shell 0il Co. 28,571 15.1
3 Union 0il Co. of Calif. 23,730 12.6
4 Mobil 0il Corp. 19,884 10.5
5 Exxon Corp. 19,465 10.3
6 Superior Oil Co. 7,820 4.1
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 0Oil Co. 7,059 3.7
11 Phillips Petroleum 3,943 2.1
12 Marathon 0il Co. 3,664 1.9
13 Sun 0il Co. . 3,664 1.9
14 Pure 0il Co. 3,664 1.9
15 Stardard 0il Co. (Ind.) 1,948 1.0
16 Forest 0Oil Corp. 1,810 1.0
17 Standard 0il Co. of Calif. 1,547 0.8
18 Pennzoil Co. 1,098 0.6
19 Tenneco Inc. 437 0.2
20 J. Ray McDermott & Co. 289 0.2
Total OCS Production 188,947

Concentration Ratios: (percent)

4-Firm 58.8
8-Firm 80.6
20-Firm 99.6

Source: FTC tabulation based on U.S. Department of the Interior
files.
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TABLE D-5

Largest OCS Producers of Natural Gas: 1970

OCS natural gas

(0.0 production Percent
‘rank Producer (mil. cu. ft.) of total
1 Shell 0il Co. 247,338 15.6
2 Gulf 0Oil Corp. 183,771 11.6
3 Tenneco, Inc. 161,087 10.2
4 Union 0Oil Co. of Calif. 157,958 10.0
5 Mobil 0il Corp. 115,492 ,, 7.3
6 Exxon Corp. 99,841 6.3
7 Standard 0il Co. of Calif. 76,204 4.8
8 Getty 0il Co. €8,350 4.3
9 Forest 0Oil Co. 67,659 4.3
10 Cities Service Co. 48,910 3.1
11 Superior 0il Co. 46,470 2.9
12 Phillips Petroleum Co. 44,608 2.8
13 Atlantic Richfield Co. 41,975 2.6
14 Continental 0il Co. 40,611 2.6
15 Standard 0il Co. (Ind.) 37,336 2.4
16 Kerr-McGee Corp. 23,840 1.5
17 Hunt Industries, Inc. 16,688 1.1
18 Union Carbide Corp. 11,435 e.7
19 Amerada-Hess Corp. 9,425 0.6
20 Iouisiana Land & Exploration Co. 8,426 0.5
Total OCS Production 1,585,500
Concentration Ratios: (percent)

4-Firm 47.4
8-Firm 70.1
20-Firm 95.2

Source:
files.
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TABLE D-6

Largest OCS Producers of Natural Gas: 1974

OCS natural gas

0oCs production Percent
rank Firm (mil. cu. ft.) of total
1l Tenneco, Inc. 259,189 9.4
2 Union 0il Co. of Calif. 197,135 7.2
3 Shell 0il Co. 189,381 6.9
4 Mobil 0il Corp. 170,176 6.2
5 Exxon Corp. 165,378 6.0
6 Getty 0Oil Co. 151,239 5.5
7 Gulf 0il Corp. 145,224 5.3
8 Standard 0il Co. (Ind.) 132,960 4.8
9 Standard 0il Co. of Calif. 131,255 4.8
10 Cities Service Co. 120,024 4.4
11 Texaco, Inc. 109,003 4.0
12 Continental 0il Co. 95,491 3.5
13 Superior 0Oil Co. 88,140 3.2
14 Pennzoil Co. 87,732 3.2
15 Atlantic Richfield Co. 87,248 3.2
16 Kerr-McGee Coro. 43,875 1.6
17 Hmnt Industries, Inc. 43,457 1.6
18 Phillips Petroleum Co. 43,394 1.6
19 Forest 0Oil Corp. 41,426 1.5
20 Consolidated Natural Gas Co. 39,539 1.4
21 General Crude 0il Co. 26,987 1.0
22 Esmark, Inc. 26,781 1.0
23 Sun 0il Co. + 23,721 0.9
24 Hamilton Bros. 0il Co. ;23,606 0.9
25 Southern Natural Resources, Inc. 23,163 0.8
26 Amerada-Hess Coro. 22,930 0.8
27 Burmah 0il, Inc. 21,411 0.8
28 Iouisiana Land & Exploration Co. 21,014 0.8
29 Ashland 0il, Inc. 18,253 0.7
30 Marathon 0Oil Co. 17,572 0.6
Total OCS Production 2,754,733
Concentration Ratios: (percent)

4-firm 29.7

8-firm 51.3

20-firm 85.3

30-firm 93.6

SOURCE: FTC tabulation based on U.S. Dept. of the Interior Geological

Survey and Bureau of Land Management files.
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TARLE D-7

Largest Leaseholders Based on
1971-74 OCS lease Sales

Borius value

Bonus value

of acquired as percent
Rank Producer leases of total
1 Mobil 0il Corp. 959,328,040 9.2
2 Exxon Corp. 802,750,025 7.7
3 Texaco, Inc. 712,548,075 6.8
4 Gulf 0il Corp. 671,921,821 6.4
5  Standard Oil Co. (Ind.) 556,388,940 5.3
6 Stardard 0Oil Co. of Calif. 523,771,788 5.0
7 Pernzoil Co. 478,541,937 4.6
8 Shell 0il Co. 478,023,880 4.6
9 Sun 0il Co. 434,723,170 4.2
10 Getty 0il Co. 419,553,520 4.0
11 Atlantic Richfield Co. 398,379,629 3.8
12 Union 0il Co. of Calif. 292,301,834 2.8
13 Tenneco, Inc. 283,625,859 2.7
14 Cities Service Co. 244,776,406 2.3
15 Mesa Petroleum Co. 214,745,786 2.1
16 Hunt 0Oil Co. (Placid 0il Co.) 202,111,447 1.9
17 Continental 0il Co. 197,601,738 1.9
18 Columbia Gas System, Inc. 189,525,555 1.8
19 Marathon 0il Co. 163,841,070 1.6
20 (ccidental Petroleum Co. 140,855,926 1.3
21 Burmah 0il Co. 129,064,790 1.2
22 Champlin Petroleum Co. 124,147,772 1.2
23 Iouisiana Land & Exploration Co. 121,611,439 1.2
24 Mmerada-Hess Corp. 110,137,676 1.1
25 Signal 0il & Gas Co. 88,997,104 0.9
26 Energy Ventures Inc. 76,014,520 0.7 .
27 Quintana Offshore Inc. 72,515,880 0.7
28 The NW Mutual Life Ins. 70,878,520 0.7
29 Kerr-McGee Corp. ‘ 66,827,015 0.6
30 Tr anscontinental Prod. Co. 57,518,768 0.6
Total OCS lease Sales 10,452,970,782
Concentration Ratios: (percent)
4-Firm 30.1
8-Firm 49.6
20-Firm 890.0
30-Firm 88.9
Source:
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Appendix E

Producible Shut-in Lease (PSI) Data

The producible shut-in lease (PSI) information reported iﬂ chaptervvg
1s based on yearly lease status reports supplied by the Department of the
Interior. These list the current status of each Gulf Coast 0CS lease in
existence as of the report's issuance date. The following are the dates
of the réports utilized along with the corresponding vear referred to in

Y

the text:

7

el

Date of Interior Year reported
lease status report in the text
5/1/63 1963
4/1/65 1965
11/1/66 1066
6/27/67 1667
9/1/68 1968
5/1/69 ' 1969
5/1/70 1970
7/1/71 : 1971
8/1/72 1072
4/1/73 ’ : 1973
9/12/74 ; 1974
7/1/75 1975

12/31/76 1976

In order to conform with 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 Government but subsequently

placed under Federal control, were not included in the PSI data base.
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The remainder of the appendix will consider the potential for
bias created by two factors: (1) post-lease sale ownership changes
and (2) the inclusion of oil tracts in the PSI data base.

Ownership Changes:

As noted in appendix D, post-lease éales exchanges alter the
ownership patterns of tracts over time. In the case of a PSI lease,
selection of a date upon which to determine owne;ship is difficult
since the exploration and development decisions which led to pro-
duction delay may have taken place in a mmber of differernt time
periods. The least ambiguous route, that féllowed in the text, is
to base PSI ownership on the original purchasers of the tracts. In
this way, arbitrary decisions concerning the developmental influence éé
of subsequent owners of a tract (if any) are avoided. :%

Since the text's analysis finds that the major gas producers do - j
not maintain a disproportionately large share of PSI tracts, it is
important to determine whether subsequent ownefship changes would
alter this conclusion. To this end, post-lease sale ownership changes
were recorded for PSI tracts sold at the 1962 and 1967 lease sales.
Comparisons were then made 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
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acquisition record at the respective lease sales (table E-1). Thus post-
sale ownership changes have not created a larger PSI share for the méjors

but have in fact reduced it.

Hydrocarbon Content of PSI Tracts:

Based on Department of the Interior classifications, the majority of
PSI tracts contain potentially marketable gas,deposits. In 1976, for . 3
example, gas tracts (including those classified as combination o0il-gas leases)
accounted for over 85 percent of total PSI leases (table E-2). An FPC
investigation found a similar distribution for 1974. 1/

Interior's Bydrocarbon designations are tentative, however, since
they are based on the initial tests that secured PSI status for the shut-in
tracts. Theée designations thus may changé(over time as new exploratory
efforts indicate additional reservoirs as well as the unprofitability of some
originally discovered anes. This tentative nature of the classifica£ion
system precluded limiting the PSI sample to gés—only tracts.

Although the relative number of non-gas tracts appears to be small
(less than 12 percent based on Interior's cléssification scheme), their
inclusion in the PSI sample can be a potential source of bias since the

monopoly hypothesis tested related to gas withholding, not to that of crude

1/ Federal Power Commission, Offshore Investigation: Producible
Shut-iIn Leases (First Phase) (\ashlngton 1974), p. 38.
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TABLE E- 2

Classification of
1976 PSI Leases
by Hydrocarbon Content

Hyrdocarbon Number of Percent of
PSI leases total
0i] - | 9 11.1
Gas 48 59.3
0il and ea%s 16 T 2000
N.A. 8 9.9
Total 81 100.0%
§.A‘ - Not available

Detail does not add to total due to rounding.
Source: FIC tabulation based on Dept. of the Interior files.
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oil. Considering that text's results indicate no disproportionately large
holdings of PSI's by the major producers, it is important to determine
whether the distribution of o0il and gas leases contributes\to this result.
In particular, the most relevant bias scenario would be one in which the
bulk of the major PSI's were concentrated in gas leases. In such a case,
PSI indices based on o0il and gas leases would tend to underestimate the
major's relevant gas withholding potential. o
A test of this bias hypothesis was made by calculating the percentage
of the major's PSI leases.in 1976 that were classified as gas-bearing by
Interior. The resulting distribution does not indicate a tendency for the
majors as a group to specialize in gas tracts: The percentage of the major

PSI tracts classified as gas-bearing was 77.6 vis-a-vis 88.9 for the OCS

sector as a whole (table E-3).
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TABLE E-3

Gas Bearing PSI Leases Held by
the Major Gas Producers: 1976

L
g

Percent of producer's
total value of PSI
tracts classified as
Producer ‘ gas-bearing

[

Gulf Oii Corp. 57.6
Shell 0il Co. 82.6
Texaco, Inc. 0.0
Mobil 0Oil Corp. 92.5
Standard 0il Co. {Ind.) 28.5
Atlantic Richfield Co. 0.0
Exxon Corp. 0.0
Union 011 Co. of Calif. 0.0
Total weighted average for major group 77.6
Total for OCS 88.9

SOURCE: FTIC tabulations based on Dept. of Interior
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