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INTRODUCTION

Perceived “high” petroleum product prices or ineqble differentials in prices
between geographic areas for gasoline continuai$e public policy concerns in the
U.S. The intensity of the recent run-up in gasopnees that began in 1999, coupled
with declining domestic crude oil production andremsing reliance on imports
(currently at 65 percent of domestic refined pradiganand), and limited responsiveness
of consumer demand to changes in price have spatk@érous inquiries by the Federal
Trade Commission (FTC) and Governmental Accourntgliiffice (GAO).

One outcome of the intensifying public policy dibaver gasoline prices has
been a number of widely disparate state and fedwt@tives that target prices directly,
or focus on the underlying structure of the refinand marketing industry that could be
creating undesirable price dynamics. These propaaae a number of important
guestions. First, each purports to have identifiedappropriate policy response to high
gasoline prices. But it is not clear that therang consensus on the underlying

determinants of “high” gasoline prices or if thgsees justify government intervention.

! Diana Moss is Vice-President and Senior Fellow of thedean Antitrust Institute (AAl) and adjunct
professor at the University of Colorado, Departmentaifriomics. Dr. Moss coordinates the energy
agenda for AAl and was formerly with the Federal Energy Regnt Commission. Many thanks to Mike
Scherer, Alfred Kahn, Albert Foer, and Darren Bush forfoehgview and comments.
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Second, if implemented together or in a haphazandn®@r, such proposals could open a
“Pandora’s Box” of competing and potentially coctilng policy objectives, stakeholder
agendas, and effects on economic efficiency andwuoer welfare. The variety of
petroleum industry initiatives also highlights te@sion between the objectives and
instruments of competition policy versus most brbaded public policies.

Part Il of this working paper series surveys tlegerecent economic literature on
competitive issues in refining and marketing, irattempt to better focus the debate over
possible policy directions. The survey looks priilyaait analysis produced over the last
two decades while recognizing a longer historyamfremmic literature on the subject. Key
legal and institutional analyses are also includéw first section provides some
background on various competition and gasolineegndiatives. The second section
summarizes the four major categories of economatyais relating to competitive issues
in involving refining and marketing. The third sect concludes by identifying major
themes that emerge from the research and offegestigns for additional inquiry.
POLICY APPROACHES TO COMPETITION AND HIGH GASOLINE PRICES

Most initiatives that target high gasoline pricemplicitly acknowledge that crude
oil prices--which made up just over 50 percenteddit gasoline prices in 2006—are
determined outside the scope of the domestic ingdudbwever, there have been
periodic efforts--first in the late 1970s and mastently in 2001--to authorize the U.S.

Department of Justice to enforce the Sherman Aainat OPECG.Most proposals are

% See, e.g., Albert Gore, Jr., “The Cartel Restriction AG9: Response to a Global Economic Problem”
12Vand. J. Transnat'l L.1979, pp. 273-314 arido Oil Producing and Exporting Cartels Act of 205
555, 104' Congress. March 8, 2005. Online. Available
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directed at the downstream segment of the indastngrolled by domestic firms. This
includes refining, distribution of refined produttsstorage terminals, and wholesale and
retail marketing. These activities collectively nealkp 30 percent of the retail gasoline
price?

Proposals to address high concentration and irttegrie the domestic industry
are nothing new. For almost 60 years, economists peobed into the possibility of
incentives for anticompetitive conduct at varioegdls of the industry. For example,
Alfred Kahn and Joel Dirlam in 1952 noted the angt agencies’ concern over
potentially exclusionary conduct in gasoline mairkgt

“The Department of Justice contends, for exampilat, the real evil of

exclusive dealing is that it gives the major sugglithe power to suppress

competition in retail prices [footnote omitted]nSiarly, the FTC argues

that price discrimination is monopolistic in origind consequence$.”

The concept of “conscious parallelism” was alsoli@do gasoline pricing in the 1950s

to encourage the FTC to recognize that anticomypetitoordination did not necessarily

take the form of a conspiracyThe price run-ups of the 1970s generated sigmifica

http://www.govtrack.us/congress/billtext.xpd?bill=s1886. Problems associated with these proposals are
articulated in, e.g., Spencer Weber Waller, “Suing OPECUit4. Pitt. L. Rey.2002-2003, pp. 1-52.

% Taxes account for the remaining 20 percent of the pump priaesfortation of crude to refineries
encompasses midstream activities, but these are generallygetethby the major policy proposals.
Kenneth Grant, David, Ownby, and Steven R. Petetdnderstanding Today’s Crude Oil and Product
Markets policy analysis study by Lexecon for the American Petrolingtitute. 2006. Percentage figures
are for 2005. See also Energy Information Administratigasoline and Diesel Fuel Updat&ugust 28,
2006. Online. Available http://tonto.eia.doe.gov/oog/igér/gasdiesel.asp.

“ Joel B. Dirlam and Alfred E. Kahn, “Leadership and Conftidhe Pricing of GasolineYale L. J61,
1952, pp. 818-855.

® See, e.g., Bob Turner, “Conscious Parallelism in the BrimirGasoline,Rocky Mntn. L. Re82, 1959-
1960, pp. 206-222.
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debate on the merits of vertical and/or horizodtegstiture® Finally, refusals to deal and
the potential incentives to foreclose rivals asstec with integrated refining-marketing
have been the subject of earlier analysis, as @airg barriers at the refining levél.

Current proposals for attacking high gasoline ricary widely. For example, a
number of states have passed anti-price gouging fawrotect consumefivorcement
statutes are also in place in at least six statémit integrated ownershipSo-called
“open supply” legislation would enable lessee-degéesoline retailers (i.e., stations
owned by an integrated refiner-marketer but opdrhtea residual claimant) to purchase
supplies from sources other than the lessor-refiner

There have also been proposals to create petrodpeific extensions or

amendments to state and federal antitrust stalerss approach has been recently

® See, e.g., Walter Adams, “Vertical Divestiture of the PetrolMajors: An Affirmative Case,Vand. L.
Rev.30(6), 1977. pp. 1115-1147 and Jesse W. Markham atitbAy Hourihan, “Horizontal Divestiture in
the Petroleum IndustryVand. L. Rev31(2), 1978, pp. 237-247.

" See, e.g., William L. Novotny, “The Gasoline Marketingusture and Refusals to Deal with Independent
Dealers: A Sherman Act Approactitiz. L. Rev16, 1974, pp. 465-488 and Eugene V. Rostow anduArth
S. Sachs, “Entry into the Oil Refining Business: Vertlo#édégration Re-examinedyale L. J61, 1952, pp.
856-914.

8 See, e.g., Janice E. Rubirjce Gouging,’ the Antitrust Laws, and Vertical Integoat How They are
Related CRS Report for Congress, Congressional Research Seridcarylof Congress, May 8, 2006;
Anti-Price Gouging Laws and Gasoline Pric®g¢isconsin Legislative Reference Bureau, June 2006.
Online. Available http://www.legis.state.wi.us/Irb/pubisl06Lb11.pdf; and 109Congress, 2nd Session,
To Improve Competition in the Oil and Gas Industry,tter®then Antitrust Enforcement With Regard to
Industry Mergers, and Other Purpos&s2557, April 6, 2006. Online. Available
http://www.govtrack.us/data/us/bills.text/109/s/s258¥..p

® John Geweke, “Empirical Evidence on the Competitive Effeciderfyers in the Gasoline Industry,”
University of lowa, mimeo, July 16, 2003, p. 14. Divement statutes are in effect in Connecticut,
Delaware, Hawaii, Maryland, Nevada, and Virginia.

10'3See, e.g., California Senate Bill 1274, which attempteuitend the Cartwright Act to, among other
things, more closely parallel the federal antitrust staftite.bill was defeated. California State SenAte,
Act to Add Section 16720.1 To the Business and ProfissSiade, Relating to Business Practices
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considered for the U.S. electricity industry wheoacern over vertical integration and
access to bottleneck facilities bears a strikirsgneblance to refining and marketing. In
California, unbundling the sale of gasoline frora tharketing of branded gasoline has
been proposed, thus allowing all retailers to “sHopthe commodity:* Finally, there is
some current discussion of the merits of fedemgilisgory intervention in bottleneck
segments such as refiniffigThat proposal centers on the establishment afgesiic
refinery reserve that would increase capacity dutimes of supply interruption or
shortage.

The various competition and gasoline price intiesi also set up a tension
between competition policy and broader public poiapproaches. Competition policy
views domestic petroleum refining and marketing imlike any other commodity.
Antitrust analysis would therefore use acceptechouitlogies and economic tools to
evaluate the effect of changes in market structanelsconduct on competition and
consumers. Such inquiries would focus on two pdssjbestions. One is whether the
downstream segment of the industry is host to amtpetitive conduct which further
elevates gasoline prices above those already ampietitive levels determined by OPEC

pricing. A second question is whether mergers ecddime incentive or ability of the

(amended), SB 1274, February 9, 2006. Online. Availahpe/fitifo.sen.ca.gov/cgi-
bin/postquery?bill_number=sb_1274&sess=PREV&houseit@&sen.

1 See, e.g., Justine S. HastinBsgpared Statement before the California State AssembégtSel
Committee on Gasoline Competition, Marketing, and RgicApril 28, 2004 and Richard J. Gilbert,
Prepared Statement before the California State AssendibgtSCommittee on Gasoline Competition,
Marketing, and PricingApril 28, 2004.

1235ee, e.g., H.R. 5365, a bill in the U.S. House thaidvestablish a strategic refinery reserve to enhance
U.S. refinery capacity. 189CongressTo Provide for the Establishment of a Strategic RefineseRe
H.R. 5365, May 11, 2006. Online. Available http://wwentrack.us/congress/billtext.xpd?bill=h109-5365.
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merged firm to exercise market power—either throcghcentration of ownership at a
given level or through vertical integration.

Competitive concerns stand in contrast to legiteretonomic factors that can
influence gasoline prices. On the supply side,itigkides the role of environmental
restrictions and requirements for reformulated @spproduction bottlenecks at the
refining level, and resource scarcity at the criedel. Demand side factors that influence
prices center on a seemingly unquenchable thirgdeoline against the backdrop of low
sensitivity of consumption to changes in pricermoime.

Public policy, on the other hand, is more likelywitew high gasoline prices as a
societal problem. In addition to traditional consswelfare and economic efficiency
concerns, public policy would also consider quabtyife, national security, and
economic growth as key factors in crafting appreaci&Given these concerns, public
policy may well view petroleum markets as candiddite special rules or treatment that
are not considered in the realm of competitiongyoli
ECONOMIC ANALYSIS OF COMPETITIVE ISSUES IN PETROLEU M

There is a sizable body of research on compeiisges involving the domestic
downstream petroleum industry, much of which ha&searfrom the debate over high
and/or volatile gasoline prices. This research $eswon the organizational structure of
domestic firms, behavioral incentives, and the ounes of merger activity. The research
addresses four major topics. One category of aisayempts to determine if the
observed “asymmetry” between various pairs of @astr and downstream prices in the

vertically integrated chain is statistically sigo#nt. Asymmetry occurs when
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downstream (e.g., retail gasoline) prices incréaser than upstream (e.g., crude oil)
prices when upstream prices are on the rise, Huhtae slowly when upstream prices
are on the decline. A second category of analydenes the asymmetry research by
looking into possible explanations for the phenoamgnncluding market power, search
costs, and inventory adjustment costs.

A third category of analysis responds to variowggppsals to limit integration
between refiners and gasoline retailers (i.e.,ddiement” legislation). Other proposals
would allow lessee-dealer retailers to purchaselgeessupplies from sources other than
the lessor-refiner—otherwise know as “open suppdgulation. A fourth class of studies
evaluates the effect of mergers on wholesale aad gasoline prices. These assessments
range over the price effects of increased marketeuatration, to the role of independent
gasoline retailers in disciplining retail gasoljpréces, to incentives for exclusionary
conduct associated with vertical integration.

Each of the four foregoing categories of econoamalysis is summarized in the
following sections. Because this survey is broaskbait opts for coverage at the risk of
sacrificing in-depth analysis of particular issuestead, the purpose is to distill the
major themes in the literature. As with most compielicy issues, there are no easy or
definite answers. Rather there are perspectivessaments of performance to date, and
suggestions for future policy directions.

Is There Asymmetry Between Upstream and DownstrearRrices?

Eleven major studies address the asymmetry queistio.S. petroleum markets.

As many more look into the phenomenon in diffe@nintries. This survey focuses on
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the U.S. industry because market structures, petermination, and institutional rules
and regulations tend to be country-specifithe empirical work on asymmetry tests the
hypothesis that downstream prices rise faster tipgtream prices when the latter are on
the rise, but that downstream prices fall relativabre slowly when upstream prices are
on the decline.

Asymmetry is also known as the “rockets and faatheffect or downward price
“rigidity.” * Rapid, symmetric responses between prices or gmosksrvices at various
levels signal that markets are operating efficiehdcause prices fully and instantly
incorporate new information. Lack of a symmetrispense is characterized by a
downstream price response that not only lags fitialinpstream shock but is of a
different intensity. Shocks may reflect variationgrude oil supply, refining bottlenecks,
or variations in demand.

In petroleum, prices are observed at the produdtiaude oil), refinery (spot
gasoline), distribution terminal or “rack” (wholdsaasoline), and pump (retail gasoline)
stages. Discussions of asymmetry note that priocekshthat originate at some upstream
level are transmitted downstream through any nurobpossible upstream-downstream

pairings. These include, but are not limited t9:qlide oil-spot gasoline, (2) crude oil-

13 One of the studies reviewed examines gasoline markets imiteslkingdom, but is referenced because
it is a seminal contribution to the literature.

4 Robert W. Bacon, “Rockets and Feathers: The Asymmetric Spéetjustment of UK Retail Gasoline
Prices To Cost Change£hergy Economic$3(3), 1991, pp. 211-218.

5 Nathan S. Balke, Stephen P. A. Brown, and Mine K. Yuceljd€ Oil and Gasoline Prices: An
Asymmetric Relationship?ederal Reserve Bank of Dallas Economic Reyigrst Quarter 1998, pp. 2-
11.
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wholesale gasoline; (3) crude oil-retail gasolimad (4) spot gasoline-retail gasoline, (5)
and wholesale gasoline-retail gasoline.

The supply chain that spans the production ofemitithrough the distribution of
gasoline at retail covers many intermediate levedsh with unique markets and
institutional environments. The location of obserasymmetry in the supply chain can
therefore reveal much about what explains the astmnresponse and provide some
opportunity for policy responses to address theifipdactors that influence price
behavior'® While there are numerous price pairings examindtié literature, the most
tested relationship appears to be wholesale gasaditail gasoline, followed by crude
oil-spot gasoline and crude oil-retail gasolffe.

A finding of asymmetric price response appeatstsensitive to a number of
factors. The time period analyzed is important beessome years display more intense
shocks or volatility due to supply and demand flations, production bottlenecks,
environmental factors, and merger activity. Periadalyzed in the studies range from
broader spans of 13, 14, and 17 yééts,smaller spans of only three ye&t©verall,

the periods studied are between 1982 through 2003.

16 Severin Borenstein, A. Colin Cameron, and Richard Gilbed,Gasoline Prices Respond
Asymmetrically to Crude Oil Price ChangegQliarterly Journal of Economickl2(1), February 1997, pp.
305-339. General Accounting Offic&nalysis of the Pricing of Crude Qil and Petroleum Pratdu
Washington D.C. GAO/RCED-93-17, March 1993.

7 Spot gasoline to retail gasoline and spot gasolinehtiasale gasoline price pairings were infrequently
evaluated, probably because spot prices are essentially wholésade Iput established at the refinery gate,
as opposed to a separate distribution terminal or &d¢laéer Tank Wagon (DTW).

18 See, for example, Robert K. Kaufmann and Cheryl Lasko@kijses for an Asymmetric Relation
Between the Price of Crude Oil and Refined Petroleum Prediatergy Policy33, 2005, pp. 1587-1596;
Lance J. Bachmeier and James M. Griffin, “New Evidence on AstnerGasoline Price Responses,”
Review of Economics and Statistiésigust 2003, 85(3), pp. 772-776; Li-Hsueh CheiledFinney, and

10
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Study results are also potentially sensitive topdeodicity or frequency of the
data. For example, relatively infrequent observegioan miss price shocks that occur in
smaller time periods. About one-half of the anadyselized weekly data, while the other
half used a mix of daily, bi-monthly, or monthlytd&’ Finally, the econometric model
and estimation technique appear to be a criticabfan comparing study results. Models
generally incorporate a simple markup of downstr@aige over upstream price and a
lagged adjustment process represented by a lineasinear, or error correction model.
Table 1 summarizes the results of the studies ioe psymmetry. About 80
percent that tested for an asymmetric price respohsetail gasoline prices to changes in

wholesale gasoline prices found statistically digant evidence of asymmetry. About 75

percent of the studies found that price asymmaettwéen crude oil-retail gasoline prices

Kon S. Lai, “A Threshold Cointegration Analysis of Syetnic Price Transmission From Crude Oil to
Gasoline Prices,Economics Letter89, 2005, pp. 233-239; and Stanislav Radchenko, “@é&R/olatility
and the Asymmetric Response of Gasoline Prices to Oil Pricedses and Decrease&riergy Economics
27, 2005, pp. 708-730.

¥ Michael Burdette and John Zyren, “Gasoline Price Pass-ThroEgleygy Information Administration,
Department of Energy, January 2003. Online. Available
http://www.eia.doe.gov/pub/oil_gas/petroleum/feature_agi@l003/gasolinepass/gasolinepass.htm.

2 Kevin T. Duffy-Deno, “Retail Price Asymmetries in Local Gtse Markets,”Energy Economic$s,

1996, pp. 81-92. Given limitations on data availabibtyne studies tested for whether (and concluded
that they did not) daily prices added information aboeituthderlying structure of the price relationships.
See also Jeffrey Karrenbrock, “The Behavior of Retail Gas#lirees: Symmetric or NotFederal

Reserve Bank of St. Louis Revig2y 1991, pp. 19-29 and Donald Norman and David,$hine

Adjustment in Gasoline and Heating Oil Markeisperican Petroleum Institute, Research Study No. 060,
1991.

2L See Balke, Brown, and Yucel, op. cit., p. 3. In lateriegjdnore sophisticated estimation procedures
enabled testing for the stability of long-run relatiopshietween prices and causality in price movements.

11
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is statistically significant? And about 60 percent of studies concluded that gasoline

prices respond asymmetrically to changes in cruldarices.

Table 1
Results of Studies on Price Asymmetry

Results on Asymmetry
Study Authors/Year (A = asymmetry, S = symmetry)
C-R|C-S|] C-W|] S-R| W-R
1. Bacon[1991] A - - - -
2. Karrenbrock [1991] - - - - A
3. Norman and Shinfi991) S - - - S
4, GAO [1993] - A - S -
5. Duffy-Denoj199e] - - - - A
6. Borenstein, Cameron, and Gilbert - A A - A
[1997]
7. Balke, Brown, and Yucel2oo0] A S - - -
8. Bachmeier and Griffin [2003] - S - S -
9. Kaufmann and Laskowski[200s] - A - A -
10. Radchenkagzoos) A - - - -
11. Chen, Finney, and Laj200s] - - - S A
Percent of Studies That Find Asymmetry] 75% | 60% -* 25% 80%
Key to Abbreviations:
C — R = crude oil/retail gasoline, C — S = crude oil/spgasoline, C — W = crude oil/wholesale
gasoline, S — R = spot gasoline/retail gasoline, W ——Rwholesale gasoline/retail gasoline,
*not calculated when there is only a single study availde.

Possible Explanations for Price Asymmetry

Three major theories have been put forward inm&jor analyses to explain
asymmetric price responses: market power, consaeach costs, and inventory
adjustment costs. The market power theory revavesnd oligopolistic coordination,

positing that firms engaged in tacit collusion pasgrice increases more quickly to

22 At least one study notes that the less conclusive resulisyanmetry between crude oil and wholesale
gasoline prices or crude oil and retail gasoline prices are kitelputable to differences in periodicity of
the data or in model specification. See, e.g., Bachmeier arfthGojb. cit., p. 776 and Balke, Brown, and
Yucel, op. cit., p. 3.

12
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signal that they are adhering to a collusive agedntearing a signaled departure from
an agreement, firms are less willing to cut price®w a prevailing “focal point.”

This theory could explain the transmission of @rehanges between any number
of price pairings. If spot gasoline or wholesalealme prices are downwardly rigid, then
a market power explanation would need to addresslgmation at the refining levéf.
While skeptics might expect collusion among refanter be stymied by lost sales and
pressure from jobbers and independent retaileese thre important factors to consider in
the alternativé? For example, refining concentration (discussedlart | of this working
paper series) in some regions of the U.S. has sigbstantially. Moreover, some refining
markets are extremely concentrated, which exacestibeir bottleneck characteristics.
The possibility of oligopolistic coordination atethefining level would also be affected
by the presence of homogeneous wholesale proditatde demand, relative
transparency in rival refiner’s costs structuresl the role of inventory fluctuations in
dealing with demand changes without attendant t@nges that could undermine an
agreement®

If retail prices respond asymmetrically, then itetacoordination might be
suspected. Increasing brand concentration andp@agscy in retail pricing could lend

some support to an oligopolistic coordination stdmyt spatial and brand-driven product

% Severin Borenstein and Andrea Shepard, “Dynamic PricifRetail Gasoline MarketsRAND Journal
of Economicf7(3), August 1996, pp. 429-451. The authors firad Wwhen refiners have market power
they lowerandraise prices more slowly.

24 Borenstein, Cameron, and Gilbert, op. cit., p. 326.

% See e.g., F. M. Scherer, “Orders Backlogs, InventoriesQdigopolistic Coordination,” inndustrial
Market Structure and Economic PerformankE®ughton Mifflin, 1990, pp. 268-273.

13
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differentiation would reduce its plausibility. Oseidy finds that retail price asymmetry
declineswith increases in upstream crude oil price vatgtilThis could support a theory
of oligopolistic coordination, since increased primlatility might make it more difficult
for retail station operators to reach pricing agrests?® Another study relates
asymmetric price responses to some measure of h@Rgetitiveness such as numbers
of competitors or market concentratigrit concludes (undefinitively) that while fewer
competitors are associated with more asymmetryerooncentrated markets actually
produce less asymmet?.

Another explanation for price asymmetry at theitétael is consumer search
costs?® For example, an initial price increase inducessoamers to search for lower cost
supplies, which increases demand faced by retalietshave not yet raised their pricés.
This demand increase triggers a price hike—andcsech that price increases are

passed on more quickly to consumers. However, girice decreases do not trigger the

% Radchenko, op. cit., p. 713.

%" This has been more exhaustively explored for interestfiatésnk deposits. See, e.g., William E.
Jackson lll, “Market Structure and the Speed of Price Adjeisten Evidence of Non-Monotonicity,”
Review of Industrial Organizatiot2, 1997, pp. 37-57 and David Neumark and Steven Ap8héaviarket
Structure and the Nature of price Rigidity: Evidence froemitarket for Consumer Deposit§he
Quarterly Journal of EconomicB)7(2), May 1992, pp. 657-680.

% sam Peltzman, “Prices Rise Raster Than They Faik’ Journal of Political Economy08(3), June

2000, pp. 466-502. Peltzman argues that because the Hilistiata “numbers equivalent,” the difference
between coefficients on HHI and number of competitors pesvadsummary measure of the effect of more
competition. That difference, he finds, is statisticallygngicant from zero.

29 For an early analysis of gasoline price effects relatedrtsurner responses to imperfect, costly
information see, e.g., Howard Marvel, “The Economics of mition and Retail Gasoline Price Behavior:
An Empirical Analysis,”Journal of Political Econom@4(5), 1976, pp. 1033-1060.

30 Michael C. Davis and James D. Hamilton, “Why are Pricek? The Dynamics of Wholesale
Gasoline Prices,Journal of Money, Credit, and Banki3§(1), February 2004, pp. 17-37.

14
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same intensity of consumer search as price incsepsees fall more slowly than they
rise and return to competitive levels only whenstoners have engaged in costly search
for the lowest price suppli€$ The presence of search costs implies that retaiice
stations have some degree of locational market pomrech is reduced as consumers
expand their search range in response to highegsri

A final explanation for price asymmetry is invemt@djustment costs, or that

refiners incur high costs from reducing inventobesow a certain level in response to
price changes. For example, if demand increasegentedly, prices rise sharply
because inventory constraints limit the supply oese. If demand decreases, prices fall
more slowly as refiner spread their inventory afiient costs over several peridd#
similar story can be told for the supply sidefdf, example, there is a decline in crude
supply, refiners will cut gasoline production quickecause inventory reductions are
costly. This would produce a rapid increase in tias@rices® For either the demand or
supply shock scenario, costly inventory adjustnieoentral to the speed of the price
adjustment. As a result, inventories “buffer” dotveam price movements less when

prices are rising than when they are falfffig.

31 Ronald N. Johnson, “Search Costs, Lags and Prices atiyg HReview of Industrial Organization
20(1), February 2002, pp. 33-50. See also Borenstaimetbn, and Gilbert, op. cit., p. 328-9. Price
volatility may dampen searching because consumers may believeldtdity results from changes in
crude oil price changes (over which retailers have little chntite opposed to relative retail prices.

%2 Kaufmann and Laskowski, op. cit., p. 1593. The autfmrsd that refinery utilization rates and
inventory behavior were a significant determinant of asymnietween crude oil and retail gasoline.

¥ Stephen P. A. Brown and Mine K. Yucel, “Gasoline and C@ifl€rices: Why the Asymmetry?”
Economic and Financial RevieWwederal Reserve Bank of Dallas, Third Quarter 200 $429.

34 Brown and Yucel, op. cit., p.27.

15



aai
The American
Antitrust Institute

Table 2 summarizes the general findings on theethmajor explanations for price
asymmetry. Slightly more than half of these stuéiesluate possible explanations for
asymmetry between wholesale and retail gasolireegriThe remainder test for
asymmetry between crude oil and retail prices. Harehe research shows roughly
equal support for market power, search costs, mrehtory adjustment costs as possible

explanations for asymmetry.

Table 2
Results of Studies on Explanations for Price Asymntey

Explanation for Asymmetry
Prices Inventory/
Study Authors/Year Studied | Market Search | Adjustment
Power Costs Costs
1. Peltzmani2oo0] W-R* Ambiguous - -
2. Johnsonp2002] W-R Ambiguous yes -
3. Borenstein and Shepargboo2] C-R No - yes
4. Davis and Hamiltonpzoo4] W-R - yes -
C-S
5. Kaufmann and Laskowski S-R - - yes
[2005]
6. Radchenkoj2o0s) C-R Yes - -

*This study used the Producer Price Index (PPI) and Consumderice Index (CPI) as proxies for
wholesale and consumer (retail) prices, respectively.

Forced Deintegration -- Divorcement, and Open Sugdp

Another category of the economic literature ongh&roleum industry focuses on
vertical integration as another dimension of masteicture. Generally, vertical
integration may create efficiencies associated thighelimination of successive
monopolies (i.e., double mark-ups), securing greaiatrol over production or
eliminating information deficiencies, coordinatidgsign or production between inputs

and outputs, and eliminating the hold-up probleinth& same time, however, integration
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can create strategic incentives to disadvantagésrirough, for example, exclusive
contracts or foreclosure.

The six major studies on forced deintegration $ocn the refiner-retailer
relationship, via (1) ownership of retail outlets(®) supply contracts under which
lessee-dealer retail outlets must purchase gasalipglies from the lessor-refiner.
Divorcement restricts integration of refiners ardgline retailers and statutes are in
effect in at least six states that displayed (attitme legislation was passed) high prices
or increasing numbers of vertically-integrated itetervice stationd>

Divorcement is motivated by concerns that refioemned retailers will—through
a system of dual distribution to co-op (company-ed)and lessee-dealer stations—
exercise control of the retail market. This contailes the form of integrated refiners
“preying” on their franchised lessee-dealers bygipg gasoline at co-op stations at lower
levels than at lessee-dealer outfét&enerally, the studies find that retail gasolinegs
would rise as a result of restrictions on integmaicompared to states where there are no

restrictions) or that divorcement policies wouldimse significant costs on consum&rs.

% See, e.g., Michael G. Vita, “Regulatory Restrictions ortiv@rintegration and Control: The
Competitive Impact of Gasoline Divorcement Policieklrnal of Regulatory Economid$8(3), 2000, pp.
217-233. At the time of writing, divorcement statutes wereffect in Hawaii, Connecticut, Delaware,
Maryland, Nevada, and Virginia (at p. 1) and Jeffrey lee®p, “Arguments for and Against Legislative
Attacks on Downstream Vertical Integration in the Oil InduystKy. L. J.80, 1991-1992, pp. 1075-193.

% Navid Soleymani, “Legislature Takes Aim and Californidigher Gas Prices: Misguided Measures to
Increase Competition in the California Retail Gasoline Mark&tCal. L. Revr4, 2000-2001, pp. 1395-
1436.

37 Vita, op. cit., p. 231, Asher A. Blass and Dennis W. ©arl“The Choice of Organization Form in
Gasoline Retailing and the Costs of Laws Limiting ThiadiCe,” NBER Working Paper No. 7435,
December 1999, and Margaret E. Slade, “Strategic Motiveéddical Separation: Evidence from Retail
Gasoline Markets,Journal of Law, Economics, and Organizatibf(1), 1998, pp. 84-113.

17



aai
The American
Antitrust Institute

A second approach to deintegration is “open supelgulation that would allow
lessee-dealer stations to purchase gasoline sa@tligholesale from sources other than
the lessor-refinet®> Open supply requirements are motivated by thetfettlessee-
dealers can specify their own retail price, so prement costs are a determinant of
price-setting®® Results of the open supply research are genematigistent with the
divorcement research. The effect of exclusive kesk=ler contracts is to reduce
transportation costs (incurred in arbitraging pddéerentials between different
geographic sources of supply) and to increase tovemoldings that can decrease price
volatility. Imposition of open supply requirememtsuld work against these effects,
resulting in higher retail prices for stations wittultiple sources of suppfy.

Table 3 summarizes the major results of the rekeam divorcement and open
supply. The research appears to show that forcededgation of refiners and retailers is

associated with higher costs and/or consumer prices

3 Similar proposals address branded open-supply legislatiinh would allow retailers to obtain
suppliers from any point on its affiliated refiners distition network. See, e.g., William S. Comanor and
Jon M. Riddle, “The Costs of Regulation: Branded Operpugnd Uniform Pricing of Gasolinelournal
of the Economics of Busines3(2), July 2003, 125-155.

%9 Hastings and Gilbert, op. cit., p. 472.
0 John M. Barron, Beck A. Taylor, and John R. Umbeckil“Gpen Supply Lower Retail Gasoline
Prices”Contemporary Economic Poli@2(1), January 2004, pp. 63-77; Howard P. Marvel, ‘t@n t

Economics of Branded Open Supplinternational Journal of the Economics of Busin&8&2), 2003, pp.
213-223.
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Table 3
Results of Studies on Divorcement and Open Supply
Study Authors/Year | Results

Divorcement Findings:

1. Speargi991j* Divorcement laws result in subsidization of gasahe
product middlemen, at the expense of consumers.

2. Sladeyi99g] Divorcement is associated with high retail gasolm
prices.

3. Blass and Carlton1999] Vertical integration is motivated by efficiency, rot
predation. Costs of divorcement are high.

4. Vita [2000] Divorcement policies raise retail gasoline prices.

Open Supply Findings:

5. Marvel [2003] Enforceable open supply requirements can increase
inventory holding, protect against price volatility, and
reduce gasoline transportation costs.

6. Barron, Taylor and Umbeck | Retail stations with the most sources of supply hav

(2004] higher retail prices.

*Based on non-empirical analysis

Price Effects of Mergers

A final category of studies looks into the prid¢&eets of horizontal and vertical
integration resulting from the spate of mergenaigtin the domestic industry over the
last two decades. Mergers can hbwéh horizontal and vertical components if they
involve integrated firms. Horizontal mergers in@ea&oncentration and, in some
instances, the ability and incentive of the merfiyexd to restrict output and raise price—
either unilaterally or in coordination with othémfis who are highly interdependent.
Vertical mergers can increase the ability and itigerof the merged firm to restrict

downstream rivals’ access to inputs (or upstreaaisi access to customers), raising
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their costs or forcing them to operate below viadale--ultimately increasing
downstream price¥.

Fourteen analyses of horizontal or vertical merg&esmine both specific mergers
and panels of data involving multiple mergers duee to analyze wholesale and retail
gasoline price effects. These prices cover conoratiand reformulated gasoline, as well
as branded and unbranded fuels. Five of these semfxamine the effects of horizontal
consolidation on wholesale and retail prices. T@s=arch lends support to the notion that
horizontal consolidation at the producer, refiniagd retailing levels has increased
wholesale and retail prices.

For example, one study finds that retail mergecseased price differentials
across states and, on balance, raised retail ffidé® same study also finds that among
variables such as taxes, speed limit requiremantspollution laws, mergers had the
largest effect on wholesale prices. Moreover, theeese price effects related to specific
mergers tend to dominate merger-related price deeg®’ Two GAO reports—one
published in 1986 and one in 2004—based on a mdmita find that wholesale price

increases were attributable to merger-induced &s&e in concentratidfiOnly one

“1 The profitability of a foreclosure strategy dependshendegree to which the integrated firm can make
up for lost sales due to exclusionary behavior byufihorevenues earned from higher prices.

*2 See, e.g., Hayley Chouinard and Jeffrey M. Perloff, “Gasdbrice Differences: Taxes, Pollution
Regulations, Mergers, Market Power, and Market Conditi@epartment of Agricultural & Resource
Economics, University of California, Berkeley, Working PaNer 951, 2002, p. 17. Analysis is based on
eight producer mergers in five states and 27 retail mergés states.

3 Chouinard and Perloff, op. cit., p. 17.
*General Accounting Offic&Gasoline Price Increases in Early 1985 Interrupted Previbuend

GASO/RCED-86-165BR, September 1986, p. 47. The GA®atterized prices increases of .5 cents per
gallon as “small.” General Accounting Offideffects of Mergers and Market Concentration in the U.S.
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merger study (for which GAO found related pricer@ases) concludes that increased
concentration at the terminal or retailing level dot increase pricés.0n the whole,
wholesale and retail price increases relating eéchtbrizontal effects of mergers ranged
from less than one cent per gallon to up to seeatsdo gallon.

The remaining nine studies consider the effecteedical mergers on wholesale
and retail prices. They take various approachesgjimg from identifying merger-related
price increases to modeling specific mechanismbk agdoreclosure that could result
from vertical integration. At the most general legea GAO study of eight vertical
mergers that occurred in the late 1990s and e@09<"° Increases in wholesale gasoline
prices occur in 18 post-merger scenarios, whileames are identified in only eighitA
separate study, however, finds no increase inl y@tiaes for one of the vertical
transactions studied by the GAO (Marathon-Ashldfid).

Another set of analyses examine the price effeictertical mergers that change

downstream retail gasoline market structure. Hleassumption is that the acquisition

Petroleum IndustryGAO-04-96, May 2004, p. 90. Increases were on the ofdé&rcents per gallon to 1.3
cents per gallon, mostly for branded gasoline.

%5 John Simpson and Christopher T. Taylor, “Michigan GasdPricing and the Marathon-Ashland and
Ultramar Diamond Shamrock Transactions, Federal Trade Comnmi&rking Paper No. 278, July 2005.

46 Cases include: USD-Total, Marathon-Ashland, Shell-Texagbéll-Texaco II, BP-Amoco, Marathon-
Ashland/Ultramar Diamond Shamrock, Exxon-Mobil, and Besnocal.

47 John A. Karikari, Godwin Agbara, Hashem Dezhbakhsh Bartiara El-Osta,” The Impact of Mergers
in U.S. Petroleum Industry on Wholesale Gasoline Pri€gstitemporary Economic Polic2006, p. 7 and
GAO, 2004, op. cit., p. 132-134. Cases included braadddinbranded gasoline for conventional,
reformulated, and CARB gasoline. Increases ranges fronb.teats per gallon.

“8 Christopher T. Taylor and Daniel S. Hosken, “The Ecordgfiiects of the Marathon-Ashland Joint
Venture: The Importance of Industry Supply Shocks andd&itarket Structure,” mimeo, March 17,
2004. The authors note that this merger is an example sblidation in a moderately concentrated market
that does not raise consumer prices.
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of downstream retail assets (e.g., co-ops or ledsakers) by a vertically-integrated firm
may increase the incentive of the merged compaeyngage in strategic behavior to
exclude rivals. One study concludes that an iner@asumber of leased retail stations by
an integrated refiner-marketer increases wholesaderetail price&? Another examines
the loss of Thrifty independent retailers in Soath€alifornia via their conversion to
ARCO co-op stations and finds that the independttions had retail prices that were
five cents lower before the acquisition. Loss afapendent retailers resulting from the
merger, therefore, raises retail prices, but treyais does not prove that an increase in
retail market share raises pricés.

Four studies deal directly or indirectly with theces effects associated with
incentives to foreclose competitors. Two developdtiral oligopoly models of upstream
and downstream markets when vertically-integratedsf have “captive” downstream
consumption. One study using data from the ExxoriMuerger finds that the merged
firm could restrict upstream wholesale capacitgréase markups, and raise downstream
prices, although no post-merger study is availableerify these resultd. Another,

similar study of the Shell-Star-Texaco merger oa bithe Hawaiian islands finds small

“9 Chouinard and Perloff, op. cit., p. 14. Wholesale pricecases associated with a one percent increase in
ownership of lessee-dealer retailers leads to a 2.9 cent jmr gak.9 cent per gallon increase in
wholesale and retail prices, respectively.

%0 Justine S. Hastings, “Vertical Relationships and Conipetih Retail Gasoline Markets: Empirical
Evidence from Contract Changes in Southern Califordieyerican Economic Revied(1), March 2004,
p. 325. The presence of independent retailers decreases prioasdgnts per gallon.

*1 See, e.g., Kenneth Hendricks and R. Preston McAfee, ‘&ffhof Bilateral Oligopoly, with

Applications to Vertical Mergers,” Department of Economidsiversity of British Columbia, June 2000.
Divestiture of one of the merging companies’ refineriesedied the problem.
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price increases and small decreases in consum&reve¢sulting from a vertical
merger:?

The two remaining analyses directly consider adim®ire scenario under which
the integrated refiner-marketer raises wholesadelgse prices to competing,
independent retailers that purchase unbrandedigaslthe rack. One analysis finds
that a refiner’s price for unbranded gasoline isn@neasing function of competition with
independent retailers. Moreover, geographical pniyibetween independent and
integrated retailers is a key determinant of thegrated firm’s ability to capture lost
sales from foreclosure. Analysis of the Tosco-Uhaoerger in California and an
additional panel of vertical mergers that affec@édmetropolitan areas both indicate
increases in wholesale gasoline pritEEhese results are confirmed by another study of
foreclosure effects (which dominate efficiency gdirom vertical integration) associated
with vertical mergers that affected the Rocky Maim@and West Coast regioris.

Table 4 summarizes the results of the researchesgenrelated price effects.
These results appear to support the notion thagenexctivity in the U.S.—patrticularly

since the mid-1990s and largely involving refinesirketer combinations—has increased

2 Mark D. Manuszak, “The Impact of Upstream Mergers on Retsbline Markets,” Carnegie Mellon
University, Pepper School of Business, mimeo, December. 2001

%3 Justine S. Hastings and Richard J. Gilbert, “Marketé?pwertical Integration and the Wholesale Price
of Gasoline,"The Journal of Industrial Economi&s(4), December 2005, p. 481 and 490. Event study
results show price increases as high as four cents per gallos Angeles. The broad panel results
indicate that a one percent increase in downstream marketsliategrated wholesalers increase
wholesale prices by about .2 cents per gallon.

4 Zava Aydemir and Stefan Buehler, “Estimating Vertical Foeale in U.S. Gasoline Supply,”

University of Zurich, Socioeconomic Institute, Workingder No. 0212, November 2002. The authors find
wholesale price increases of .2 to .6 cents per gallon asimgdel of vertically related oligopolies.
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wholesale and, sometimes, retail prices. Whilentgnitude of estimated price increases

described by various studies may seem small, theytranslate into a significant loss of

welfare in a market that amounts to billions ofldis in annual retail gasoline safés.

% Borenstein and Gilbert and Vita both make this point.
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Table 4

Results of Studies on Horizontal and Vertical Merges

Study Authors/Year

Results

Horizontal Mergers:

1. General Accounting Office
[1986]

Panel study: increases in concentration would have a
relatively small effect on wholesale gasoline prise

2. Chouinard and Perloff [2002]

Merger study: producer and retail mergers, on balance
(i.e., accounting for efficiencies), increase retigprices.
Mergers have the largest effect on wholesale priceslative
to, e.g., taxes, speed limits, and pollution contréaws.
Wholesale prices, on balance, also increase.

3. Government Accountability
Office [2004]

Pan€l study: increases in concentration in broadly defined
U.S. regions such as the East Coast, Gulf Coast, ¥fe
Coast, and Rocky Mountains.

4. Simpson and Taylor[2005]

Merger study: consolidation of terminals and retailers does
not increase prices.

5. Hosken and Taylor

Merger study: consolidation of terminals and retailers does
not increase prices.

Vertical Mergers:

6. Manuszak[1991]

Merger study: integration results in prices increases that
are not offset by efficiency gains.

7. Hendricks and McAfee[2000]

Merger study: integration results in capacity restrictions,
high markups, and higher retail prices, which is cued by
refinery divestiture.

8. Adymir and Buehler [2002]

Panel study: Strategic foreclosure of independent retailers
by integrated refiners raises wholesale prices, wth are
not tempered by efficiency gains from integration.

9. Chouinard and Perloff [2002]

Merger study: an increase in number of leased stations
leads to wholesale and retail price increases

10. Hastings [2004]

Merger study: acquisition of independent by integrated
refiner-marketer shows that the presence of indepeatents
decreases retail prices.

11. Hosken and Taylor [2004]

Merger study: consolidation of refining and marketing
assets in a joint venture does not raise retail ptes.

12. Hastings and Gilbert [2005]

Merger study and panel study: Strategic foreclosure effect
increases wholesale prices.

13. Government Accountability
Office [2004]

Merger studies: six of eight mostly vertical mergers
increase wholesale prices, while two mergers decrea
wholesale prices.

14. Karikari, Agbara,

Dezhbakhsh, and EI-Osta [2006]

See results for previous entry

25




°
aal
The American
Antitrust Institute
SUMMARY

The foregoing survey of the economic literaturecompetitive issues highlights a
number of key observations. First, industry advesdtave put forth arguments that
legitimate economic factors are the driving forediibd gasoline price dynamitsAnd
some studies also find that crude oil prices skifflain much of the variation in gasoline
prices>’ These findings should receive full consideratioéveloping policy
approaches such as stimulating conservation anatiadoof alternative energy
technologies. However, they are not so equivocHlttiey shut the door on other
explanations, including market power.

Second, the research on price asymmetry indichistatistically significant
asymmetric responses occur not only between whelesal retail gasoline prices, but
also between crude oil and retail prices, and caildend spot gasoline prices. These
results implicate any number of explanations, idirilg market power at the retail or
refining level, refinery inventory adjustment costad consumer search costs. Because
the analysis appears to equally support the fonggexplanations, it does not yield much
of a roadmap for better explaining the causes sblyze price dynamics, at least if
testing for asymmetry is the method of choice.

Third, the economic research on the price effettaergers appears to support

the notion that consolidation (largely involvindining and marketing) has increased

6 See, e.g., Red Cavaney, “The State of the U.S. Oil anda\i&as Industry,” State of the Industry
Speech presented at thé"Ehnual Ohio Energy Management and Restructuring Conferenceh Ma
2006.

" Chouinard and Perloff and Justine S. HastiRgspared Statement before the California State Assembly,
Select Committee on Gasoline Competition, Marketing, aiwnBgr April 28, 2004.
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wholesale and retail pric88The recent wave of large mergers involving integgta
assets and downstream refining-marketing appedrave eliminated major competitors.
And in the process of restructuring, the integrdtedjors” have spun off assets, many of
which have been acquired by unintegrated “indepetsgiewhich are now significant
market players. Here, it is important to note thatger studies show adverse price
affects from incremental market power while higbests and/or prices would result from
forced deintegration. This likely indicates thatmgodegree of vertical integration is
efficiency enhancing.

Finally, the economic research on mergers has eeemsively critiqued. For
example, the 2004 GAO study referenced above Wweeciéived by the FTC. Then
Chairman Timothy Muris stated that:

“In 30 years as an antitrust enforcer, academid,camsultant on antitrust

issues, | have rarely seen a report so fundamerilaied as the GAO

study of several mergers that the Federal Tradenmdssion investigated

under my predecessor, Robert Pitofsky.”

And in a lengthy rebuttal, the FTC staff expressewicerns about the robustness of the

GAO's findings to different econometric specificats® The agency convened a

conference in early 2005 to formalize the debdtejéch a panel of experts emphasized

*8 Not all studies evaluate the net effect of mergers on retaésprivhich would provide some sense of the
consumer welfare impact of mergers.

%9 Federal Trade Commission, “Statement of Federal Trade CGzsiomiChairman Timothy J. Muris on the
GAO Study on 990s Mergers and Concentration Released Tdday,27, 2004. Online. Available
http:www.ftc.gov/opa/2004/05/gaostatement.htm.

0 FTC Staff Technical Report, “Robustness of the Resul&AO’s 2004 Report Concerning Price Effects
of Mergers and Concentration Changes in the PetroleunstiyduDecember 21, 2004, p. 2.
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the need for additional research in order to "testvalidity of assumptions that underlie
existing methodologies used to estimate mergee m@ifects.®

The FTC’s response to the GAO study reveals a cant@which economists
often back themselves. In a review of many of thdiss discussed above, one author
states succinctly:

“. . .itis unlikely that relationships between lzontal concentration and

vertical integration, on one hand, and retail oplgkale gasoline prices,

on the other, will be self-evident. At the end led day many questions
will come down to the reliability of standard es@nd hypothesis tests. .

162
This cdntroversy (which is likely to continue) ings that the results of merger studies
are probably best viewed as a reason why mergertgchould receive significant
antitrust scrutiny.
RECOMMENDATIONS

It is useful to ask what the foregoing survey ressalean for policy analysis and
possibilities for further research. One logicalesmsion of the work on price asymmetry
would be to focus more closely on the wholesal®lyzes-retail gasoline price
relationship since consolidation and restructuhiag significantly changed refining and

gasoline marketing market structures. Analysis khalso attempt to directly model

factors such as market power (or proxies for) éxaiain asymmetry, as opposed to

®1 Luke M. Froeb, James C. Cooper, Mark W. Frankena, RaRautler, and Louis Silvia, “Economics at
the FTC: Cases and Research, with a Focus on PetroRewew of Industrial Organizatio?i7, 2005, pp.
237.

%2 Geweke, op. cit., p. 20.

28



°
aal
The American
Antitrust Institute

largely drawing inferences about its cafsAt the same time, however, even the most
sophisticated price asymmetry studies may be ldritevhat they can reveal about the
underlying causes of price dynamics. If this is¢hsee, it is possible that using structural
models of downstream refining and marketing mighttbetter approach.

A second observation is that policies designecetotdgrate refiner/marketers
(contractually or by ownership) are not likely t® the most effective in dealing with
vertical competitive concerns unless it can berdatesd that such integration creates
incentives for anticompetitive conduct. Rather,dbevey results point in the direction of
other policy options. These could include faciliigtprice transparency in wholesale
gasoline procurement by unbundling the sale ottramodity from the sale of branding
additives. Monitoring incremental enhancement ofkeapower through more intense
antitrust scrutiny of mergers that involving refigiand marketing assets is also likely to
be a better approach than forced deintegration.

Third, analysis of petroleum mergers can probaklyntproved within the
existing framework of the antitrust ager@yidelines as opposed to crafting special
rules or approaches. More rigorous approaches tkendefinition that account for
refining bottlenecks, the use of simulation modelsvaluate alternative scenarios of

strategic firm interaction, and assessments of etatémand and supply to evaluate the

83 A recent phenomenon has been increased reporting thfayghdio, and the internet of local gasoline
prices at specific stations. This may have the effect of expanidé information available to consumers,
allowing them to shift demand more rapidly to lower prioatlets and influencing gas stations to watch
not only the prices at rival stations in the immediate vigibitt anywhere within the local market.
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incentives for unilateral or coordinated withholghsif not already in use—would
improve competitive analysis of mergers involvie§ming and marketing.

Fourth, petroleum is an industry in which therednbeen numerous joint
ventures and alliances that have raised the thicksbmpetitive issues litigated, for
example, in the Supreme Court’s recéakaco v. Daghedecision’®* There has been
little research, however, that focuses on the wagsjoint ventures may reduce the
intensity of competition without necessarily bemeflected in concentration statistics.

Future cases involving joint ventures should berimied by the fundamental changes in

industry structure and incentives for firm condilnzt are detailed above.

% Texaco v. Dagherl26 S. Ct. 1276 (2006). The joint venture formed&heilon and Motiva companies.
As part of the consent agreement, Texaco agreed to seltalOautlets in southern California and Hawaii
and Shell sold its Anacortes, Washington refinery. Seeg,l4, Gasoline and Diesel Fuel Update.
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