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ABSTRACT 
 
 

This dissertation examines competition in the retail gasoline industry.  The first 

chapter highlights the importance of gasoline in modern society, introduces my work, and 

places it in the context of the existing academic literature.   

The second chapter details the institutional structure and profitability of the 

industry.  The vast majority of retail gasoline stations are not directly owned and 

operated by major oil companies.  Instead, most stations are set up under other 

contractual relationships: lessee-dealer, open-dealer, jobber-owned-and-operated, and 

independent. Gasoline retailers make relatively low profits, as is the case in many other 

retail industries, and are substantially less profitable than major oil companies.  Gas 

stations also make less money when retail prices are climbing than when they are falling.  

As prices rise, total station profits are near zero or negative.  When retail prices are 

constant or falling, retailers can make positive profits. 

The third chapter describes the entry of big-box stores into the retail gasoline 

industry over the last decade.  The growth of such large retailers, in all markets, has led to 

a great deal of controversy as smaller competitors with long-term ties to the local 

community have become less common.  I estimate the price impact that big-box stores 

have on traditional gasoline retailers using cross-sectional data in two geographically 

diverse cities.  I also examine changes in pricing following the entry of The Home 

Depot into a local retail gasoline market.  The results show that big-box stores place 

statistically and economically significant downward pressure on the prices of nearby 

gas stations, offering a measure of the impact of the entry of a big-box store.  
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Chapter 4 examines the nature of price competition in markets where some 

competing retailers sell the same brand.  The price effect of having more retailers selling 

the same brand is theoretically unclear.  High brand diversity could give individual 

retailers market power, thereby leading to higher prices.  Low brand diversity, though, 

could act to facilitate collusive behavior, leading to higher prices.  I find that prices are 

higher in markets with high brand diversity. 

The final chapter of the dissertation summarizes the general findings.     
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Chapter 1 

INTRODUCTION 

 

  Gasoline is one of the most important retail commodities in the world today.  It is 

consumed on a regular basis by people in America and in most of the rest of the world.   

Individuals purchase gasoline for numerous purposes: to get to work, to take vacations, to 

use in recreational vehicles, and even to use around the home in products such as 

lawnmowers and weed-eaters.  US consumption of gasoline has increased markedly over 

time as our economy and amount of driving have grown.  Figure 1.1 shows the increase 

in US consumption since 1945 for both total gallons and gallons per capita.1  In 2005, 

Americans consumed an average of 385 million gallons of motor gasoline per day, a 

nearly 500 percent increase from 1945.  Given an average price of $2.34 per gallon, 

Americans spent approximately $330 billion (2.64 percent of US GDP) on gasoline in 

2005.   

On a per capita basis consumption was highest in 1978 at 1.4 gallons per person per 

day.  At that time, shortly after the first oil price shock, policy-makers began enacting oil 

conservation measures, including the 55 mile-per-hour speed limit.  Per capita gasoline 

consumption initially dropped considerably as a result of these measures.  Since then, per 

                                                 
1 Gasoline consumption data was obtained from the Energy Information Administration, Basic Petroleum 
Statistics.  To create per capita consumption, population data was obtained from the US Census Bureau.  
Data for 1945 to 1969: Current Population Reports. Population Estimates and Projections. Series P-25, No. 
802. Data for 1970 to 1979: Current Population Reports. Population Estimates and Projections. Series P-25, 
No. 917. Data for 1980 to 1989: "Monthly Estimates of the United States Population: April 1, 1980 to July 
1, 1999, with Short-Term Projections to November 1, 2000;" published January 2, 2001. Data for 1990 to 
1999: "National intercensal estimates (1990-2000);" published August 13, 2004; Data for 2000 to 2005: 
"Monthly Population Estimates for the United States: April 1, 2000 to May 1, 2006;" published December 
22, 2005 (revised May 2006). 
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capita consumption has steadily risen, especially after 1990, to re-approach the all-time 

high in the late 1970’s.  In 2005, Americans consumed 1.3 gallons per person per day.  In a 

longer-term perspective, modern per capita consumption figures are well above the roughly 

0.5 gallons consumed per person per day in 1945.  

  

Figure 1.1 

Gallons of Motor Gasoline Consumed in US: 1945-2005

0

100

200

300

400

500

1945 1955 1965 1975 1985 1995 2005

T
o

ta
l 

G
a
ll

o
n

s
 p

e
r 

D
a
y
 

(m
il

li
o

n
s
) 

  

0.4

0.6

0.8

1.0

1.2

1.4

1.6

G
a
ll

o
n

s
 p

e
r 

P
e
rs

o
n

 p
e
r 

D
a
y

Total Gallons Per Capita Gallons

 

 

As demand for gasoline has increased, world oil reserves have fallen.  In a study 

released in June 2007, BP indicated the world’s proven oil reserves can supply 40 years 

of consumption at current rates.2  Some scientists have criticized the findings 

suggesting that they are overly optimistic.3  In either case, the world’s supply of oil is 

constrained.  Increased demand, tightened supply, and the resulting increased prices in 

                                                 
2 See “BP Statistical Review of World Energy 2007,” Christof Ruhl, June 12, 2007. 
3 See “Scientists Warn that Oil Will Start to Run Out in Four Years’ Time,” www.independent.ie, June 14, 
2007. 
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recent years have led to more social and political attention directed to the issues of 

conservation of the resource. 

In addition to gasoline’s continuing importance in American society, the retail 

gasoline industry is a relatively simple retail market to analyze, which makes it a natural 

testing ground for hypotheses in industrial organization.  Gasoline is a relatively 

homogeneous product. While there is slight variation across brands in product quality due 

to additives, within grades gasoline sold at competing stations is effectively the same. 

Furthermore, virtually all gas stations post their prices on large signs for consumers to 

easily observe. Consumers are able to almost effortlessly compare prices across nearby 

stations and hence can make informed purchasing decisions. The relatively unrestricted flow 

of information combined with consumers' price sensitivity to the product makes the 

industry highly competitive. 

Gasoline markets are also strongly localized.  It is difficult to find another 

industry where a competitor’s reach is as geographically limited.  Rarely do stations 

more than a few miles away compete with each other, while stations near each other 

compete aggressively.  The intense local competition exhibited in the industry is driven 

in part by relatively low fixed costs of entry.  Gas stations are predominately owned or 

operated by small business owners and can be started with a relatively small sum of 

capital.  The fixed costs of building or leasing a station are much less than the fixed 

costs of many other industries used often by consumers such as airlines, supermarkets, or 

hotels.  Moreover, the capital required is much smaller than upstream ventures like oil 

exploration or refining. 
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Given the distinctiveness and importance of the retail gasoline industry, the 

economic literature on the subject in the last few years has been expanding swiftly. One 

main focus of industry research attempts to identify the determinants of retail price 

movements. Several studies have examined the close relationship between retail price 

fluctuations and wholesale price fluctuations. Bacon (1991), in the UK; and Duffy-Deno 

(1996), Balke, Brown, and Yucel (1998), and most notably Borenstein, Cameron, and 

Gilbert (1997), in the US; were the first to identify the asymmetric response of retail 

gasoline prices to shocks in crude oil prices.4  They show that retail prices increase 

sharply in response to sharp increases in crude oil prices but only fall gradually when 

crude oil prices decline sharply.  These initial findings have led to a wave of extensions 

linking retail price movements to wholesale prices.5 

Eckert (2002) also noticed price cycles in some markets.  He took the discussion 

in another direction by arguing that certain price cycles have less to do with costs than 

they do with the result of firms competing for market share.  His explanation is consistent 

with the alternating-move price setting duopoly model developed in Maskin and Tirole 

(1988), in which firms undercut each other’s prices only to raise them again and begin a 

new period of undercutting, hence creating (Edgeworth) price cycles.6  Eckert (2003) 

finds that these price cycles are more likely to occur in markets where there are 

differences in the sizes of firms, while Noel (2007a) shows price cycles are more likely 

                                                 
4 Karrenbrock (1991) had examined this issue earlier and concluded that retail prices responded 
symmetrically to wholesale prices. 
5 See Akarca and Andrianacos (1998), Radchenko (2005), Chen, Finney, and Lai (2005), and Abosedra and 
Radchenko (2006) using US datasets; Godby et al (2000) in Canada; and Salas (2002) in the Philippines. 
6 Castanias and Johnson (1993), Eckert (1999), and Noel (2007b) also find evidence of Edgeworth price 
cycles. 
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when there are greater numbers of small, independent firms. Eckert and West (2004) 

find that the price increases in the price cycles tend to occur at regular intervals when 

demand is lowest, such as a given day of the week, and not necessarily when prices 

fall to near wholesale prices. Evidence of these price cycles indicates that competition 

in the retail gasoline market is far from perfect. 

Chapter 2 of this dissertation adds to the earlier literature on asymmetric retail 

price fluctuations.  I obtained and analyzed a detailed dataset of monthly gas station 

prices and profit margins between January 2001 and December 2006.  I find strong 

evidence that as retail prices are moving down, the mark-up on regular gasoline is high, 

whereas, as retail prices are climbing, margins on gasoline are smaller. I also am able to 

investigate the relationship between retail price movements and total firm profits, 

something other scholars have not been able to address.  Gas stations are profitable 

during periods of declining price, earning $3,000 to $4,000 per station per month.  

However, for small price increases, gas stations make small profits (about $1,000), and 

for medium size price increases, gas stations lose about $500.  Consumers and policy-

makers have suggested that retailers make large profits as prices rise and “gouge” the 

consumer.  While major oil companies tend to make substantial profits during periods of 

rising prices, the evidence presented in this chapter shows retailers do not.  During most 

periods of retail price increases, retailers actually lose money. 

A second and much smaller area of retail gasoline research addresses ownership 

structure and contractual form.  Shepard (1993) contends upstream firms choose 

contractual arrangements to solve principal-agent problems and maximize firm profits.  
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She studies the effect of contractual form on a retailer’s price by empirically 

examining a cross-section of gasoline stations in a four county area in eastern 

Massachusetts.  She finds company owned and operated stations charge lower prices. 

Pinkse and Slade (1998) determine how contracts vary across geographic space, while 

Taylor (2000) shows the types of optimal contracts upstream manufacturers would 

choose to negotiate with downstream retailers when monitoring effort is costly. These 

papers highlight the integration between upstream oil companies and retailers.7  Part of 

Chapter 2 expands on this literature by describing the ownership structure of gas stations 

in more detail. Most individuals and even many economists incorrectly assume that 

the majority of gas stations are owned and operated by major oil companies.  In fact, 

major oil companies own and operate only five percent of the stations.  Oil companies 

tend to leave outlet management to others, create incentive-based contracts, and adjust 

wholesale costs and royalties to extract retailers’ rents and avoid double marginalization. 

A third set of findings in the retail gasoline literature shows the organization of 

stations within a given area is a key determinant of pricing. Hastings (2004) used a 

unique market phenomenon where several independent stations were converted into 

branded stations.  She finds that as the independents' share of gasoline sales decreases, 

competition softens, and the retail price of gasoline increases. Sen (2005) and Van 

Meerbeeck (2003) also find that independents compete more vigorously on price than 

do branded stations. 

                                                 
7 Also see Blass and Carlton (2001) and Barron, Taylor, and Umbeck (2004a). 
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In Chapter 3 of this dissertation, I examine the impact on gasoline prices when big-

box stores sell gasoline as a side product.  Such big-box stores, discount stores, grocery 

stores, and mass-merchandisers have been described as 'hypermarts' in the industry.  I 

find that adding a hypermart to a local market increases competition substantially 

more than adding another gas station, whether that station is an independent or a branded 

station. Hypermarts reduce a nearby station's price by about 1.5 cents, all else equal. A 

1.5 cent decrease seems small, but it would cut an average gasoline retailer's profit in 

half. This result is important because many in the retail gasoline industry fear their 

businesses are in danger of being driven out of the market due to the ultra-competitive 

nature of hypermarts.  The evidence confirms these fears.   

A final focal point of retail gasoline research centers on the cross-sectional nature 

of price formation. The most important discovery is that the location of competing 

stations matters. A standard finding in the literature is that as distance from nearby 

competition increases, all else constant, gas stations have more leverage in 

dictating price. A customary practice in the literature for measuring the proximity of 

competition is to count the number of competitors within a pre-specified Euclidean 

(line-of-sight) radius (see Barron, Taylor, and Umbeck, 2000). The more competitors 

within that zone, the lower the price of gasoline is expected to be.  Shepard (1993) was 

able to show that closer proximity to competition reduces price, while Clemenz and 

Gugler (2002) find that an increase in station density leads to a decrease in retail price.  

Barron, Taylor, and Umbeck (2004b) find a similar result. 



 20 

Chapter 4 of this dissertation adds to this literature by improving the methodology 

one uses to capture the impact of nearby competition. The chapter develops a more 

flexible way to measure the extent of competition without having to arbitrarily choose 

distance bands. The chapter also examines the appropriateness of using Euclidean 

distances as a proxy for a measure of proximity of competition. It constructs three 

different metrics of proximity to competition: Euclidean distance, road distance, and 

travel time. It finds that the metric used does not provide significantly different results. 

This finding can be somewhat reassuring to researchers in many areas of economics and 

geography when they face difficultly obtaining accurate measures of travel time or road 

distance.  If substantial measurement errors do not arise in extremely localized markets 

such as retail gasoline markets, it is less likely that they will arise in markets of greater 

geographic extent. 

Finally, Chapter 4 examines markets where competing retailers sell the same 

brands.  It is theoretically ambiguous whether having many retailers of the same brand or 

many retailers of different brands in a localized market would better foster price 

competition.  If many brands are present in a market, firms may be better able to 

differentiate themselves, creating market power and supporting higher prices at all retailers.  

On the other hand, greater brand diversity among retailers may lead to lower prices to the 

extent that the diversity prevents retailers of the same brand from following a collusive 

pricing strategy.   

To test which of the two effects dominates empirically, the chapter develops a 

Herfindahl index of brand counts to measure the degree of brand diversity within the 
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relevant geographic market.  The results show that in retail gasoline markets the “brand 

differentiation” effect dominates the “brand competition” effect.  The gasoline market 

offers a natural testing ground for this issue because the consumers in the market are 

purchasing relatively close substitutes from stations that use brands and product 

differentiation to try to induce consumer loyalty to a station.   

The finding is of interest because one might assume that having more of one brand 

in a particular retail market might reduce competition and increase market prices.  The 

chapter finds the opposite is the case.  When competing retailers sell the same brands, 

market prices are lower.  This finding could be relevant in the context of anti-trust 

assessments of retail markets since it suggests that at least in gasoline markets, consumers 

will be helped rather than harmed when more retailers sell the same brand. 
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Chapter 2 

 

THE RETAIL GASOLINE INDUSTRY: MARKET STRUCTURE AND 

PROFITABILITY 

 
 

2.1    Introduction  

 Consumers have relatively high demand for retail gasoline price information.  In 

most weeks stories on gasoline prices can be found in major newspapers, on national 

news networks, local news shows, local radio broadcasts, and in local papers.  Recently, 

Mapquest.com partnered with the Oil Price Information Service in an effort to provide 

consumers with daily gas prices at tens of thousands of stations across the US.8  Each 

week the US Department of Energy tracks and releases estimates of national and regional 

prices to the public.  Consumers are not restricted to commercial and governmental 

sources for gasoline price information.  With the expansion of the internet, consumer 

driven websites and blogs have emerged informing others about the cheapest gas in 

town.9   

The attention gasoline prices receive is in part due to the importance of gasoline 

in US society.  Today, gasoline accounts for approximately seventeen percent of the total 

energy consumed in the US,10 and in 2005 the typical American family spent over 

                                                 
8 See http://gasprices.mapquest.com/ 
9 Examples are http://www.gasbuddy.com/ and http://www.nashvillegasprices.com/  
10 This estimate is according to the Energy Information Administration, a statistical agency of the US 
Department of Energy. 
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$2,000, or about 3.6% of their annual after-tax income, on gasoline purchases.11  In the 

same year there were more motor vehicles than licensed drivers (1.2 motor vehicles per 

licensed driver12) with the average licensed driver consuming 674 gallons of fuel on the 

highway.13  However, gasoline’s importance to Americans alone does not justify the 

attention its price receives.  For instance, the typical American family spends more 

annually on mortgage interest, food, and entertainment than on gasoline,14 yet, none of 

these categories’ rates or prices receives as much coverage as gasoline prices.   

 The public’s awareness of gasoline prices has increased in recent times as gas 

prices have risen sharply.  Figure 2.1 depicts the monthly retail price of regular gasoline 

in the US from January 1991 thru May 200715 for both nominal dollars and real January 

1991 dollars.16  A marked increase in the price of gasoline has been experienced in the 

last five years.  In nominal dollars, the price of gasoline has increased from $1.10 in 

January 2002 to $3.15 in May 2007, and the real price of gasoline more than doubled in 

that time period.  The increasing trend climaxed recently when nationwide gasoline 

prices peaked on May 21, 2007 at $3.218 coming only tenths of a cent from eclipsing the 

inflation-adjusted record of $3.22 set during the second oil price shock in March 1981.17   

                                                 
11 According to data from the Bureau of Labor Statistics. 
12 According to the Federal Highway Administration there were 241,193,974 motor vehicles and 
200,548,972 licensed drivers.  Licensed drivers account for 87 percent of the driving age population and 68 
percent of the total US population. 
13 These numbers were calculated from the Federal Highway Administration’s report Highway Statistics 
2005: Sections I-III. 
14 According to the Bureau of Labor Statistics, the average American in 2005 spent $3,317 on mortgage 
interest and charges, $5,931 on food, and $2,388 on entertainment compared to $2,013 on gasoline and 
motor oil.  
15 Data were obtained from the Energy Information Administration. 
16 Gasoline prices were adjusted for inflation using the Consumer Price Index – All Urban Consumers 
monthly index from the Bureau of Labor Statistics. 
17 Doggett, Tom.  “Gasoline Price at Inflation Adjusted Peak.” Reuters.  May 21, 2007.  
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Figure 2.1 

Price of Regular Gasoline: January 1991 - May 2007
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 The price run-up in the last few years coupled with America’s keen sensitivity to 

the price of gasoline has led to a public outcry for someone to ease the pain at the pump.  

Politicians and governmental agencies have responded with several investigations into all 

aspects of the gasoline industry.  Since the retail industry is the most transparent, it often 

generates much scrutiny and oversight.  As an example, Congress is currently 

investigating price-setting practices of firms in the retail gasoline industry.  Recent public 

claims of “price-gouging” led the US House of Representatives to approve the Federal 

Price Gouging Prevention Act (H.R. 1252), which would make it illegal for a retailer to 

sell gasoline at an “unconscionably excessive” price or to take “unfair advantage of the 
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circumstances related to an energy emergency to increase prices unreasonably.”18  As of 

this writing, the US Senate is deliberating on the bill. 

 Despite the attention the retail gasoline industry garners from politicians, 

governmental agencies, the media, and consumers, the public understands little about it.  

The goal of this chapter is to describe the structure of the retail gasoline industry to help 

establish the institutional features that influence the pricing strategies of gasoline stations.  

In the process I will clear up several misconceptions about the gasoline industry that 

seem to appear with regularity in newspapers and other media. 

2.2    Ownership 

 One pervasive misperception of the retail gasoline industry is that retail outlets are 

generally owned and operated by major oil companies.  For example, most consumers 

believe that a gasoline station with a Shell sign is owned and operated by Royal Dutch 

Shell, plc.  As evidence of this belief, the National Association of Convenience Stores 

(NACS) conducted a survey of consumers in late 2006 and early 2007.19  Individuals 

were asked what percentage of retail gasoline outlets they thought were owned and 

operated by major oil companies.  The survey revealed that over 50 percent of consumers 

thought that at least half of all gas stations were owned and operated by major oil 

companies.  This misperception is understandable given the degree of branding in the 

industry.  In 2005, there were approximately 167,500 retail outlets selling gasoline.  The 

                                                 
18 H.R. 1252, RFS. Federal Price Gouging Prevention Act.  110th Congress, First Session. May 24, 2007.  
19 The survey was conducted by Penn, Schoen, and Berland Associates LLC on behalf of NACS. 
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percentage of stations marketing gasoline under a major oil company brand (57 percent)20 

is roughly equal to the percentage of stations that most people believe are company 

owned and operated. 

 Despite the large number of branded stations, only about 5 percent of all stations 

are owned and operated by major oil companies.21  According to NACS, convenience 

stores selling gasoline accounted for approximately 112,000 of the 167,000 outlets.  Of 

those 112,000 stations less than 3 percent are owned and operated by major oil 

companies.22  Large oil companies rarely are involved directly with selling gasoline at the 

retail level.  Later in the chapter, I will show that retail profits are small in the industry; 

therefore, the opportunity cost of allocating large amounts of capital in the industry is 

high for major oil companies. 

 In fact, most retail gasoline outlets operate under one of several contractual 

arrangements and ownership structures.23  Figure 2.2 displays the downstream structure 

of the gasoline industry.24  In general, if a major oil company supplies a gas station, then 

that station will be branded with the supplier’s brand.  Branding, though, does not mean 

the retailer is owned and operated by the oil company. 

 

                                                 
20 There were 95,535 major oil company branded stations in 2005. National Petroleum News, 2006 Market 
Facts.  
21 According to National Petroleum News. 
22 See the 2007 National Association of Convenience Stores Consumer Fuels Report.  
23 There are several economics papers describing, in part, the contractual forms of gasoline retailers.  A 
non-exhaustive list includes Shepard (1993); Slade (1996); Borenstein, Cameron, and Gilbert (1997); 
Anderson and Johnson (1999); Barron, Taylor, and Umbeck (2004a); Hastings (2004); and Sen (2005).  
24 There can be variants to the relationships outlined in Figure 2.2.  For instance, under certain market 
conditions jobbers may supply stations that are generally supplied by major oil companies.  For a 
comprehensive discussion on the ownership structure of the retail gasoline industry see Senate Permanent 
Subcommittee on Investigations, S. Hrg. 107-509, “Gas Prices: How are They Really Set?,” April 30 and 
May 2, 2002. 
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Figure 2.2 

Downstream Structure of Gasoline Industry 

 

 

A station supplied by a major oil company might have one of three main types of 

structures.  One, the station can be owned and operated by the major oil company.  In this 

setting, the major oil company owns the land and the capital, directly sets the retail price 

of gasoline, and employs an individual to manage the outlet.  Due to industry 

consolidation in the 1990’s,25 divorcement legislation,26 and lack of profitability, owned 

                                                 
25 As an example see Federal Trade Commission Press Release, “BP/AMOCO Agree to Divest Gas 
Stations and Terminals to Satisfy FTC Antitrust Concerns,” December 30, 1998. 
26 Divorcement legislation began being proposed in the 1970’s and has been adopted in a handful of states.  
It precludes major oil companies from operating retail outlets.  Its intent is to restrict predatory practices of 
vertically integrated oil companies against their franchised dealers.  Vita (2000) finds divorcement reduces 
welfare as prices are higher in markets where the legislation has been enacted.  
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and operated outlets are becoming increasingly rare.  In 2006, only about 5 percent of all 

stations and 9 percent of all branded stations were company owned and operated.   

A second alternative for a retailer is to become a lessee-dealer.  In this 

arrangement the major oil company owns the retail location (the pumps, convenience 

store, etc.) and a private individual or entity (a lessee-dealer) leases the facility from the 

oil company.  The lessee-dealer contracts with the major oil company to use its brand and 

pays a “dealer tankwagon” (DTW)27 price for its gasoline if it is supplied by the major oil 

company.  In contrast to the company owned and operated station, the lessee-dealer sets 

the retail price of gasoline.28  

A third option is to become an open-dealer, who contracts with the oil company to 

purchase gasoline from the oil company29 and uses its brand.  Like the lessee-dealer, an 

open-dealer sets its own retail price of gasoline.  It differs from a lessee-dealer, though, in 

that it owns the retail location and facility (the pumps, convenience-store, signs, etc.).30  

A retail location need not be supplied directly by major oil companies.  “Jobbers” 

are companies that have term contracts with refiners to purchase gasoline.  Jobbers have 

their own trucks and distribute gasoline from refinery terminals to either their own 

stations or to others’ stations.  Jobbers can purchase and supply branded or unbranded 

                                                 
27 The DTW price is not uniform across lessee-dealers and open dealers.  Oil companies use a controversial 
method of ‘zone-pricing’ to charge different retailers in different areas different DTW prices. 
28 The major oil company, however, often “suggests” a retail price to the lessee-dealer based upon a pre-
determined margin it thinks the lessee-dealer should earn.  There have been complaints from lessee-dealers 
that if they increase the retail price higher than the suggested retail price, the DTW price on the next 
shipment increases proportionately, thereby punishing the retailer for deviating from its suggested price.  
See Senate Permanent Subcommittee on Investigations, S. Hrg. 107-509, “Gas Prices: How are They 
Really Set?,” April 30 and May 2, 2002, Section V, pg. 309.   
29 In some instances, as shown in Figure 2.2, an open-dealer could also purchase branded gasoline from a 
jobber under contract from the branded refiner. 
30 An open-dealer could also lease the facility from a third-party.  The primary distinction is that the major 
oil company does not own the facility. 
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gasoline and they pay the “rack” price for the respective fuels.  The rack price is 

generally lower than the dealer tankwagon price paid by lessee-dealers and open-

dealers.31   

Jobbers often supply unbranded gasoline to independents.  Independents have no 

association with a major oil company brand and sell gasoline under their own brand.32  If 

independents are large enough, they might own their own trucks and buy gasoline 

directly from refinery terminals at the rack price instead of going through jobbers.  These 

independents do not have long-term contracts with refiners as jobbers generally do and 

thus are able to purchase from the terminal with the lowest unbranded rack price.  Both 

jobbers and independents control the retail price of gasoline at their stations.  

Independents tend to compete aggressively in price.  It has been shown that local markets 

have lower prices where independents have higher market shares.33  

2.3    Profitability 

Given their misperceptions of who owns retail gasoline stations, many 

commentators and consumers have the misperception that retail stations are extremely 

profitable.  The misperception is derived from press reports of the large-scale profits 

earned by major oil companies in recent years.  Table 2.1 lists the top six major oil 

companies in terms of their annual pretax profits for 2003-2006.  In 2006, ExxonMobil 

earned nearly $40 billion and Shell and BP both earned over $20 billion.  The top six oil 

                                                 
31 See Barron, Taylor, and Umbeck (2004a). 
32 Many independents are small and only own one gas station.  Independents, though, can be quite large and 
operate many stores.  Examples of large independents are Quik-Trip and WaWa.  In 2007, Quik-Trip 
operated over 475 stores (www.quiktrip.com) and Wawa over 500 (www.wawa.com).  
33 See Hastings (2004). 



 30 

companies alone earned over $125 billion and saw their combined pretax profits increase 

by 112 percent from 2003.  The last column of Table 2.1 lists 2006 pretax profit as a 

percent of 2006 total sales for each company.  ExxonMobil recorded the highest profit 

margin at 10.5 percent of sales.  Four of the top six oil companies realized profit margins 

of just over 8 percent of sales and the group weighted average margin was 8.6 percent of 

sales. 

 

Table 2.1 

Top Six Oil Companies' Profits  

  (billions of dollars)   

       

Company 2003 2004 2005 2006 
2006 Profit 

Margin* 

ExxonMobil   $21.5     $25.3  $36.1  $39.5    10.5% 

Shell     12.7  18.5  25.3  25.4 8.0 

BP 12.4  15.4  19.3  22.3 8.1 

Chevron   7.2  13.3  14.1  17.1 8.2 

ConocoPhillips   4.7    8.1  13.5  15.6 8.3 

Valero   0.6    1.8    3.6    5.5 6.0 

Top Six Total 59.1 82.4 111.9 125.4 8.6 

Source: Oil Company Financial Statements 

*2006 profit as a percent of 2006 sales 

 

 

 In juxtaposition to Table 2.1, Table 2.2 details retail gas station profitability for 

the years 2001 through 2006.  The table is comprised of a sample of gasoline retail 

outlets obtained from FRMC, Inc., a consulting firm to gasoline retailers.  The first row 

indicates the number of gas stations in the sample, which has increased over time.  In 

2006, roughly 3.2 percent of all gas stations in the US were in the sample.   
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Per station total sales, listed in the second row, is the sum of gasoline sales and 

convenience store/other sales.  Per station sales almost doubled from $2.4 million in 2001 

to $4.6 million in 2006.  The increase in sales was driven by three factors.  First, stations 

expanded convenience-store and other non-gasoline related sales over the time period 

shown.  The average retail outlet created approximately $775 thousand in non-gasoline 

related sales in 2001.  This figure increased to nearly $1 million in 2006.  The increase in 

non-gasoline related sales from 2001 to 2006 accounts for 9 percent of the increase in 

total sales.     

 

Table 2.2 

Retail Gasoline Station Profitability 

 2001 2002 2003 2004 2005 2006 

# of Stations in Sample 834 2,262 2,646 3,672 4,959 5,395 

Total Sales/Station (million) $2.4 2.5 2.8 3.2 4.2 4.6 

Regular Gasoline GP cpg* 11.00¢ 8.93 11.31 11.69 14.09 13.12 

Pretax Profit/Station $24,240 28,500 29,928 29,280 54,996 34,944 

Pretax Profit (% of Sales) 1.00% 1.12 1.05 0.91 1.29 0.76 

*GP cpg = Gross Profit cents per gallon      

Source: FRMC, Inc.       

 

 

Second, each gas station sold more gasoline in 2006 than in 2001.  In 2001, the 

average station sold just over 100 thousand gallons of gasoline per month.  In 2006, the 

average station sold 120 thousand gallons per month, a nearly 20 percent increase.  

Holding the price of fuel constant in 2001 and 2006, the increase in station productivity 

explains 14 percent of the increase in total sales. 
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The last and most important reason per station total sales increased over the 

sample period is that the price of gasoline increased notably, as shown in Figure 2.1.  In 

2001, the average price of a gallon of gasoline (weighted across all grades) in the sample 

was $1.36.  Between 2001 and 2006, the price of gasoline increased 84 percent to $2.50 

per gallon.  The increase in price accounts for the remaining 77 percent of the increase in 

per station total sales.   

The third row of Table 2.2 lists the average gross profit margin on sales of regular 

gasoline in cents per gallon.  It is the best indicator of profits that are directly attributable 

to gasoline sales because it shows how many cents the retailer makes on each gallon of 

gas it sells.  It is calculated as the price of regular gasoline (net of any applicable taxes) 

minus the cost of the gasoline.   

Prior papers have examined margins on gasoline.  One general method for 

calculating margins is to take a city average of retail gasoline prices and subtract from it 

an index of “spot market” gasoline prices (a proxy of the wholesale cost of gasoline).34 

Another method is to use station-specific retail prices and subtract from them an index of 

spot market prices.35  The second method allows the researcher to generate a unique 

margin for each station.  Both of these measures are imperfect.  Retailers often pay 

different wholesale gasoline prices due to zone-pricing and many branded retailers 

receive discounts off of the posted dealer tankwagon price.  The dataset I have is superior 

because it takes any disparities in station-specific wholesale costs into account.  Since the 

dataset comes directly from the financial statements of the retailers, I am able to observe 

                                                 
34 See Borenstein, Cameron, and Gilbert (1997). 
35 See Lewis (2004). 
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the true margin on regular gasoline.  This will be important in my analysis in the next 

section. 

The fourth row in Table 2.2 shows the pretax profit an average gas station earned 

in the respective sample years.  A station generates gross profit dollars from both 

gasoline and non-gasoline related sales.  A station then subtracts operating expenses 

(labor costs, overhead, facility expenses, etc.) from those gross profit dollars.  The 

remaining difference is pretax profit dollars.  The last row of the table shows pretax profit 

as a percent of total sales.  

In contrast to the substantial increases in major oil company profits, retail station 

owners saw relatively marginal increases in profitability.36  The most profitable year was 

2005 when most of the profits were realized in the second half of the year due to supply 

disruptions and unique market conditions following hurricanes Katrina and Rita.  In 2006 

stations saw relatively high gross profits on gasoline sales (13.12 cents per gallon) and 

pretax profit per station ($35,000), but as a percentage of sales, profits (0.76 percent of 

sales) were below the percentages in the other five years. 

In contrast to the oligopolistic structure of the oil industry, the retail industry is 

extremely competitive.  While a typical station generates several million dollars in 

revenue over the course of a year, only approximately one percent is pretax profit.  Major 

oil companies have substantially higher returns with profit margins over 8 percent of 

sales. Average annual profits for gas stations come to only $30,000.  In 2006, the entire 

                                                 
36 Annual sales numbers are unadjusted for inflation.  The increase in profitability is even smaller when the 
numbers are adjusted for inflation. 
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US convenience store industry made $4.8 billion in profit,37 a far cry from the nearly $40 

billion that ExxonMobil made alone.   

2.4    Profitability and Price Changes 

Few events capture the public’s attention more than rising gasoline prices.  On a 

number of occasions rising gas prices have led to efforts by consumers to organize 

boycotts and anti-price-gouging campaigns.  As examples, at two different times, due to 

quickly rising prices in early 2004 and 2007, chain emails emerged urging consumers 

across the nation to boycott gasoline stations on May 19, 2004 and May 15, 2007.  The 

May 19, 2004 boycott was termed “The Great Gas-out.”  Similar boycotts were also 

attempted when retail prices climbed in 1999 and 2000.38  The efforts tend to be directed 

at retail gasoline stations, which are caught in the middle between the major oil 

companies and the gasoline consumer.  

Contrary to public perception, retailers don’t benefit in the short-term from rising 

gasoline prices.  A series of studies, most notably Borenstein, Cameron, and Gilbert 

(2007),39 document the phenomenon that retail prices respond differently to crude oil 

price increases than to decreases.  The studies have shown that as crude oil prices 

                                                 
37 This estimate is according to the National Association of Convenience Stores 2007 Gas Price Kit.  The 
estimate includes both profit from gasoline sales and profit from convenience store sales.  NACs only 
calculates profit for the convenience store industry.  There are, however, retail gasoline locations that do 
not sell gasoline in a convenience store setting and are not included in NACs’ measure of industry.  There 
are also convenience stores that do not sell gasoline but are included in the measure. 
38 See UPI, “Gas Prices Now a Political Issue,” Al Swanson, May 19, 2004; South Bend Tribune, “Gas 
Boycott Failed to Gain Momentum,” YaVanda Smalls, May 16, 2007; www.msnbc.com, “Why One-day 
Gasoline ‘Boycott’ Won’t Work,” John W. Schoen, May 8, 2007.    
39 Some other papers documenting asymmetric responses of retail prices to changes in wholesale prices are: 
Bacon (1991); Duffy-Deno (1996); Balke, Brown, and Yucel (1998); Akarca and Andrianacos (1998); 
Godby et al (2000); Radchenko (2005); Chen, Finney, and Lai (2005); and Abosedra and Radchenko 
(2006). 
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increase, retail prices increase rapidly, yet when crude oil prices decrease, retail prices 

fall more slowly.  An implication of the asymmetry of retail price responses to crude oil 

price fluctuations is that retailers are less profitable as retail prices are moving up.   

In the dataset I have obtained from FRMC, Inc. I am able to analyze the impact of 

short-term price changes on margins on gasoline sales and total gas station profitability in 

detail.  Prior researchers have only been able to approximate gross profit margins on 

gasoline sales and none have been able to analyze the impact of short-term price changes 

on total station profitability.  The latter is a distinct advantage of this chapter because it 

allows one to understand the economic significance of asymmetric price fluctuations on 

the retail gasoline industry. 

For each of the 84 months between January 2000 and December 2006, I observe 

the average retail price of gasoline, net of taxes, for the retailers in the sample, the 

average gross profit margin on regular gasoline, and the average total pretax profit per 

gas station.  As in Section 2.3, the gross profit margin (or mark-up) is the retail price of 

regular gasoline per gallon minus the price the gas station paid for the gallon of regular 

gas (its cost) in cents per gallon.  This is a more accurate measure of the mark-up on 

gasoline than the typical ones used in prior studies.  Pretax profit is the profit for the 

entire station.  It is calculated as total sales on all products (gas sales, C-store sales, etc.) 

minus all costs (the cost of the products, labor, facility expenses, etc.).  All prices and 

margins have been adjusted for inflation.40 

                                                 
40 Prices and margins are in December 2006 dollars using the Consumer Price Index -- All Urban 
Consumers monthly index from the Bureau of Labor Statistics. 
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Table 2.3 summarizes the asymmetry in gas station profitability to changes in the 

retail price of regular gasoline.  The change in the retail price of gasoline is calculated as 

the difference between the price in the current month and the price one month ago.  When 

the price change is negative (positive), it means that prices have decreased (increased) 

since last month.  The pattern is quite clear.  As short-term prices fall, the mark-up on 

gasoline (gross profit cents per gallon) increases.  For instance, if the retail price of 

regular gasoline is between 10 and 15 cents lower this month than last, the mark-up on 

each gallon of gas is 16.93 cents per gallon.  If prices remained constant between this 

month and last, then the average gas station mark-up is 12.32 cents per gallon.  But if, for 

example, prices increased by 10 to 15 cents, the average mark-up on gasoline is 

considerably lower at only 8.92 cents per gallon.  This difference is dramatic.  Margins 

are 90 percent higher if the retail price fell between 10 and 15 cents than if the retail price 

rose by 10 to 15 cents.    

 

Table 2.3 

Asymmetric Impact of Retail Price Changes on Margins and Profit 

1-Month Mean Gross Profit from Mean Gas Station Pretax  

Price Change Gasoline Sales (cpg*) Profit ($/Station/Month) # of Months 

< -20¢  16.64¢ $3,616  3 

-20 to -15 -- --  0 

-15 to -10 16.93  4,746  7 

-10 to -5 15.61  4,581  8 

-5 to 0 11.21  1,413          17 

0 12.32  3,109  9 

0 to 5 11.79  1,171 14 

5 to 10   9.61   -699 10 

10 to 15   8.92   -520  8 

15 to 20   8.03 -2,882  4 

> 20 16.32  5,766  3 

        *cpg = Cents per Gallon 
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Such differences in gross profit have a meaningful impact on overall gas station 

profitability.  Across the sample, the average gas station makes about $2,500 per month 

(or $30,000 per year) in pretax profit.  Monthly realizations vary substantially around the 

mean in directions that depend on the movement of retail prices.  When retail prices fall 

between 10 and 15 cents, pretax profit is a strong $4,750 per station per month.  If retail 

prices increase 10 to 15 cents, however, pretax profit is negative.  In fact, the table shows 

that when prices rise between 5 and 20 cents over a month, gas stations lose money.41 

The table shows margins on gasoline sales and total station profitability are high 

if prices rise significantly (over 20 cents in one month’s time).  Gas stations are able to 

capture some of the largest margins on gasoline and profits during these periods.  It 

should be noted that these abnormal numbers are being driven by a couple observations.    

Extreme price increases occurred only 3 times out of the 83 months being studied.42  The 

first observation is relatively normal.  In April 2006 regular gasoline prices increased by 

37 cents and retailers recorded a loss in profits of $248.  The two abnormal observations 

are August and September 2005 and represent an unusual time in American history.  On 

August 23, 2005 Hurricane Katrina formed over the Bahamas as a tropical depression.  It 

made landfall near the Louisiana/Alabama border on August 29 flooding and damaging 

many parts of New Orleans.43  The hurricane initially destroyed more than 25 percent of 

US crude oil production and 10-15 percent of US refinery capacity.  Major oil pipelines 

                                                 
41 These losses are accounting profit.  Presumably, economic profit is even more negative. 
42 There are actually 84 months between January 2000 and December 2006.  I do not have data from 
December 1999 unfortunately.  Since I am looking at price changes I do not have a price change for 
January 2000 and thus cannot include it in my analysis. 
43 Knabb, Richard D., Jamie R. Rome, and Daniel P. Brown, “Tropical Cyclone Report: Hurricane Katrina: 
23-30 August 2005,” National Hurricane Center, December 20, 2005. 
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leading to the Midwest and East Coast from the Gulf of Mexico were shut down or forced 

to operate at reduced rates for significant periods of time. Due to constrained supply, 

some stations ran out of gasoline, and retail prices spiked across the nation until supply 

was restored.44 

Price increases normally lead to retailers losing money.  However, due to the 

supply disruptions in the second half of 2005, retailers were exceptionally profitable.  In 

August 2005 prices increased by 26 cents and the average gasoline station earned $5,600 

in January 1991 dollars.  In September 2005 regular gasoline prices increased another 37 

cents and retailers earned nearly $12,000 per station, the second most profitable month in 

the sample.  The most profitable month was October 2005 as prices fell back towards pre-

hurricane levels.  In general, the table shows that prices are higher during periods when 

prices fall than when prices rise, with the exception of this unique period surrounding 

Hurricane Katrina.  

To more systematically analyze the influence of short-term price changes on gas 

station profitability, I ran two separate regressions.  The first is a non-parametric 

regression of the gross profit margin (in cents per gallon) on the one month change in the 

price of regular gasoline.  The regression is non-parametric in the sense that I partitioned 

the sample into 11 groups in the same manner as Table 2.3.  I then constructed 10 dummy 

variables for each of the groups.  The dummy variables represent observations for the 

following groups.  One month price changes of: less than -20 cents, -20 to -15 cents, -15 

to -10 cents, -10 to -5 cents, -5 to 0 cents, 0 to 5 cents, 5 to 10 cents, 10 to 15 cents, 15 to 

                                                 
44 Energy Information Administration, “A Primer on Gasoline Prices,” DOE/EIA-X040, May 2006. 
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20 cents, and greater than 20 cents.   For example, all months with a price decrease of 

more than 20 cents are included in a single dummy variable and all months with a price 

decrease of between 15 and 20 cents are in another.  I then regressed the gross profit 

margin (in cents per gallon) on these dummy variables.  The baseline is months where 

prices remained constant.   Moreover, in the regression equation I included year dummies 

for years 2001-2006 and seasonal dummies for spring, summer and fall.  Year 2000 and 

winter are the respective baselines. 

 

Figure 2.3 

 

  

Figure 2.3 plots the predicted gross profit margin on regular gasoline (in cents per 

gallon) for the respective one month price change groups.  The predicted values are 

calculated from the coefficients from the above regression and control for year and 

seasonal effects.  Figure 2.3 shows that retailers earn more money on gasoline sales when 
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retail prices are falling than when prices are increasing.  For example, if the retail price of 

regular gasoline declines between 10 and 15 cents, the average mark-up is 17.1 cents per 

gallon.  If prices are constant, the mark-up decreases to 10.9 cents per gallon, and if 

prices increase between 10 and 15 cents, the mark-up falls even further to 9.13 cents per 

gallon.  Notice, if prices increase more than 20 cents over the course of a month, then the 

average mark-up on gasoline is high at 16 cents per gallon; but this is being driven by the 

two observations around Hurricane Katrina.   

I ran a second regression of total station profitability on the one month price 

change of regular gasoline accounting for seasonal and yearly variation.  The regression 

equation is the same, except the dependent variable is now total station pretax profit.  

Figure 2.4 plots the predicted pretax profit for each price change category.  The plots 

show one month price changes also have an asymmetric impact on station pretax profit.  

Specifically, price decreases are better for gas stations than price increases.  In fact, gas 

stations appear to earn most of their profits in periods of declining prices.  When prices 

are rising gas stations are typically earning mild profits ($300 to $600 per month for 0 to 

10 cent price increases) or losing money altogether.  Any price increase between 10 and 

20 cents results in negative profits.  The positive profits being earned by extreme price 

increases are again being driven by the unique supply constraints in the two months 

surrounding Hurricane Katrina.   

The difference in profits between price increases and decreases is remarkable.  As 

prices fall by 10 to 15 cents retailers make $5,000 per month, yet as prices rise by the 

same amount stations lose $400.  In down years or slow seasons, such as winter, these 
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losses are intensified.  Importantly, Figure 2.4 allows one to put the asymmetric response 

of retail prices to wholesale prices into a better economic context.  It is not just that 

retailers earn more money when prices are moving down than when they are rising.  It is 

that retailers earn almost all of their money when prices are either rising or constant. 

 

Figure 2.4 

 

 

Figures 2.3 and 2.4 cause one to ask why margins and profits respond 

asymmetrically to fluctuations in the retail price of gasoline.  The literature has listed 

several potential explanations.  One prominent supply side explanation is tacit 

collusion.45  As wholesale prices increase, firms compete normally for market share.  Yet 

as wholesale prices fall, firms are able to use past retail prices as a focal point for tacit 

                                                 
45 See Borenstein, Cameron, and Gilbert (1997). 
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collusion.  Collusion allows firms to temporarily earn large profits as prices fall.  

Eventually the mechanism breaks down and firms’ profits return to normal.   

Another explanation has been proposed by Lewis (2004).  Lewis claims consumer 

behavior changes as retail prices change.  He develops a reference-point search model.  In 

the model, the amount of effort consumers give to searching depends on their 

expectations of what prices should be.  Expectations are formed based on the previous 

period’s prices.  Consequently, as retail prices begin to move up, consumers notice that 

prices are higher than their reference point (e.g. yesterday’s or last week’s prices).  

Consumers then begin to search for a lower price that is more in line with their 

expectations.  The added effort changes the price elasticity of demand and makes the 

market more competitive (i.e. smaller margins).  As prices fall, consumers notice the 

price of gasoline is equal to or lower than their reference point.  As a result, they do not 

search as much and the market is less competitive (i.e. higher margins).  Which theory is 

correct or if it is a combination of theories or even a new theory is still an open question 

in the literature.46      

In addition to falling margins, another factor also contributes to the small, if not 

negative, profits retailers earn as prices rise.  Approximately 65 percent of consumers 

purchase gasoline with a credit card.  As prices rise, credit card fees increase for two 

reasons.  First, credit fees are calculated as a percentage of the transaction and are 

                                                 
46 Asymmetric retail-to-wholesale price adjustments are not unique to the retail gasoline industry.  
Peltzman (2000) studied an assortment of over 200 markets and found price asymmetries in over two-
thirds.  He found few common denominators across markets that systematically explain the asymmetries.  
His paper highlighted the inability of current economic theory to explain asymmetric responses.  Examples 
of others who have found asymmetric responses are Karrenbrock (1991) in agricultural products; Neumark 
and Sharp (1992) and Jackson (1997) in bank deposit rates; Goodwin and Holt (1999) in the US beef 
industry; and Goodwin and Harper (2000) in the US pork sector.  
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generally between 2.5 and 3 percent of the total purchase price of a tank of gasoline.47  

Given the percentage charge, the level of the credit card fees therefore rise as prices 

climb.  Margins measured in cents would need to adjust upward for a retailer to continue 

earning the same profit as before the price increase; however, I have shown that margins 

actually decline.  Second, as gasoline becomes more expensive, on the margin, 

consumers use credit cards more often to defer expenditures.  This adds additional fees 

that retailers did not incur when prices were lower.    

All told, the data suggest that operating a gas station in times of increasing prices 

is difficult financially.  While major oil companies make considerable profits as prices 

move upwards, retailers do not.  In May 2007, as prices climbed to near inflation-

adjusted highs and consumer tension toward retailers reached its peak, a few retailers in 

the Midwest “boycotted” their own gas, temporarily stopping selling it.48  It was just too 

unprofitable to continue.      

2.5    Conclusion 

 This chapter addresses the institutional structure and profitability of the retail 

industry.  The intent here is to better shed light on a largely misunderstood sector of the 

gasoline industry.  By dispelling misconceptions, consumers and legislators can better 

target public policies toward gasoline and reduce the inefficiencies that might result from 

misguided policy. 

                                                 
47 See NACS Online, Industry Resources, “Credit Card Fees a Growing Challenge for Convenience Stores,” 
July 26, 2007. 
48 See CBS News, “Stations Boycott Their Own Gas Over Prices,” May 24, 2007. 
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 Consumers typically consider gas stations to be vertically integrated 

representatives of major oil companies.  In fact, only a few stations are owned and 

operated by major oil companies.  The majority of gasoline retailers are small businesses 

owned or operated by local entrepreneurs.  As is the case in many other businesses 

dominated by small entrepreneurs, gas stations have relatively low pretax profit margins 

of about $30,000 per station per year, or one percent of sales. 

 In spite of implications of prior economic research, it is commonly believed by 

the public that gas stations make the majority of their profits as prices are on the rise and 

compete more aggressively as prices are declining.  I use a unique dataset of firm 

profitability to show the opposite is the case.  The dataset has two primary benefits.  First, 

it more accurately measures the firms’ costs of purchasing wholesale gasoline than prior 

studies because the data are derived from firms’ financial statements.  Hence, I am able to 

observe the true margin a retailer earns on its gasoline.  Second and more importantly, the 

dataset allows me to examine the impact of retail price fluctuations on total station 

profits.  Analysis of the data shows that retailers’ profits are generally near zero or 

negative during periods of rising prices.  It is only when prices are constant or falling that 

retailers earn meaningful positive profits. 

  



 45 

Chapter 3 
 

BIG-BOX STORES AND PRICING BY TRADITIONAL RETAILERS: 

‘HYPERMARTS’ AND THE RETAIL GASOLINE INDUSTRY 

 
 

3.1    Introduction 

 The latter part of the twentieth and the early years of the twenty-first centuries 

have seen the emergence of big-box retailers, discount stores, supermarkets, and mass-

merchandisers.  These large retailers have exploited economies of scale and scope in an 

effort to provide consumers with low prices and the convenience of one-stop-shopping.  

Yet the emergence of these retailers has been controversial.  Wal-Mart is perhaps the 

most notable example of these types of stores, the escalating trend of industry 

concentration, and the controversy that surrounds it.  Hausman and Leibtag (2005) 

examined the increased compensating variation that has arisen from Wal-Mart’s 

expansion and find it to be so large that they conclude that the entry of Wal-Mart into a 

local market likely generates a substantial overall benefit to consumers.49   

Despite their findings, a negative perception of the company remains among some 

members of society.  Labor unions and competitors often protest proposed Wal-Mart 

entries, and local officials in some areas have sought to deter its entry through zoning 

restrictions and other legislative roadblocks. A major reason that Wal-Mart’s success has 

been so controversial is Wal-Mart’s entry into an area has typically pushed traditional 

retailers, such as popular and nostalgic Mom-and-Pop stores, out of the market and into 

                                                 
49 Hausman and Leibtag (2005) studied the entry of Wal-Mart Supercenters.  Wal-Mart Supercenters sell a 
vast assortment of groceries as well as the typical retail products associated with the discount retailer.   
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bankruptcy.  Jia (2006) finds that the entrance of Wal-Mart alone explains 37 percent to 

55 percent of the net change in the number of small retailers in medium-sized counties 

from the late 1980’s to the late ‘90’s.  

 Like the Mom-and-Pop stores throughout the country, gasoline retailers are now 

feeling the pressures of competition with Wal-Mart and other large stores.  Only a decade 

ago, virtually all gasoline was sold in a convenience store setting, such as a Chevron 

station or Shell station.  Today, however, non-traditional, high-volume retailers like Wal-

Mart have added a new product line – gasoline.  These large stores offer low prices and 

few of the amenities that are typically associated with more traditional gas 

stations/convenience stores.  Common examples of these low pricing, high-volume 

gasoline retailers, in addition to Wal-Mart, are Costco, Sam’s Club, Safeway, and Kroger.  

Discount, big-box, or grocery stores selling gasoline have been termed in the retail 

gasoline industry as ‘hypermarts’ or ‘hypermarkets.’  Hypermarts tend to locate in more 

populated areas50 and attempt to use gasoline sales as a mechanism to generate traffic into 

their store and subsequently increase store revenue. 

As happened with Mom-and-Pop stores when Wal-Mart entered their markets, 

several gasoline industry players fear that the traditional gasoline retailer can no longer 

compete.  Many retail gasoline station owners claim that their margins are being 

squeezed due to the low gasoline prices offered by hypermarts.  These claims have led to 

widespread trepidation amongst station owners that the future of their business is in 

jeopardy.  A small minority of industry players are even concerned that there will be a 

                                                 
50 Hypermarts rarely tend to locate in extremely densely populated areas, such as downtowns of major 
cities, however.  Rents on large pieces of land in these areas are often prohibitively expensive. 
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radical reshaping of the industry; one in which hypermarts command the majority of the 

market share and traditional retailers are left with a relatively small number of consumers 

who demand the convenience and setting of the gas station as we now know it.   

The intent of this chapter is to complement the expanding literature on big-box 

stores, such as Wal-Mart,51 by quantifying the price impact of these discount stores on 

smaller competitors.  I have the advantage of measuring the price impact of stores like 

Wal-Mart on gasoline retailers who sell a relatively homogeneous good as their primary 

product.  Thus, I am able to avoid the complications of creating representative bundles of 

goods.  For example, Basker (2005b) examined the price impact of Wal-Mart’s entry on 

10 products, such as aspirin, cigarettes, shampoo, and toothpaste. Since gasoline sales are 

the primary source of revenue for firms in my dataset52 and since gasoline is largely the 

same across firms, I can achieve relatively clean identification of the magnitude of the 

price impact big-box stores have on their smaller competitors.  Furthermore, gasoline 

retailers operate in very localized markets.  I can therefore analyze the geographic extent 

of Wal-Mart’s impact in relation to the extent of smaller retailers’ impact on each other. 

I develop a discrete-choice, random utility model of consumer behavior to 

motivate the incentives for big-box and grocery stores to enter the retail gasoline market.  

The hypermart has an intrinsic spillover in its profit function between gasoline sales and 

in-store sales.  If the spillover is sufficiently large, it is optimal for the hypermart to 

choose lower prices than other gas stations.  When lowering its price of gasoline, the 

                                                 
51 Stone (1995) was the first to examine the impact of Wal-Mart on traditional retailers.  He has been 
followed by Basker (2005a); Basker (2005b); Holmes (2005); Neumark, Zhang, and Ciccarella (2005); and 
Zhu and Singh (2007); in addition to the papers noted above.  
52 According to FRMC, Inc., gasoline sales account for approximately 70 percent of a typical gas station’s 
total sales. 
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hypermart not only increases its market share of gasoline sales, it also increases its 

market share of in-store sales.  In essence, by lowering its price of gas, the hypermart 

trades profits at the gas station for more profits elsewhere in the store.  Traditional 

gasoline retailers do not have this same spillover and thus are at a competitive 

disadvantage.53 

 The chapter then uses two unique, comprehensive datasets from two 

geographically diverse cities: Tucson, AZ and Nashville, TN.  In both cities I examine 

the cross-sectional impact of hypermarts on competitors’ prices.  I find that hypermarts 

do in fact place statistically and economically significant downward pressure on the 

prices of nearby gas stations.  The results show that if a gas station is located within 2 

miles of a hypermart, its price is depressed by about 1.5 cents, all else equal.  From 

industry data on firm profitability, I conclude that a price reduction of this magnitude 

would cut an average gas station’s profit in half.  Moreover, if a station is located within 

2 miles of two hypermarts, the effect is doubled.  The result is consistent across the two 

cities and much larger than the effect a traditional retailer has on its competitors.   

I also examine station prices in Nashville before and after The Home Depot 

entered the retail gasoline market there by opening two new gas stations as a corporate 

experiment.  Here, results are mixed as prices are depressed in one local market as in the 

cross-sectional findings, but increased in the other.  Overall, given the magnitude of the 

price impact, it appears that the fears of some traditional retailers, like Mom-and-Pop 

                                                 
53 Most gas stations do have convenience stores attached.  However, it is likely the dollar size of the 
spillover between a gas station and its convenience store is substantially less than for a hypermart’s gas 
station and its in-store sales.  As suggestive evidence, gasoline sales account for about 70 percent of a 
traditional gasoline retailer’s total sales.  On the other hand, gas accounts for less than 5-10 percent of total 
sales for hypermarts.  
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stores before, are being realized.  The impact of big-box stores, discount stores, and 

mass-merchandisers on smaller competitors is remarkable. 

3.2    Model 

 This section develops a simple discrete-choice, random utility model of consumer 

behavior and firm responses to that behavior.  I compare a multi-product firm to a single-

product firm.  The model demonstrates that profits from spill-over traffic created by 

consumers buying gasoline at the hypermart gives the multi-product hypermart an 

incentive to price gasoline lower than the single-product gasoline station.  In a spatially 

differentiated product market like retail gasoline, this finding would imply that, in 

equilibrium, nearby gas stations would be forced to respond to the price reductions by 

lowering their prices, making the local market more competitive.  Initially I will 

characterize the first order conditions for profit-maximization when consumers have a 

limited set of alternatives.  I will then expand the model to completely capture the choice 

set of consumers.  

 To start, assume there are N consumers indexed by i=1,…,N.  Also assume there 

are three firms in the market: i) a gas station ii) a supermarket where one can shop for 

groceries and other items and iii) a hypermart where one can both buy gas and shop for 

groceries and other items.  For simplicity, assume each individual has two choices in a 

given time period.  One, they can choose to buy gas at the gas station and shop at the 

supermarket; or two, they can choose to purchase gas and do their shopping all in one 

place at the hypermart.  Assuming that individuals who buy gas at the hypermart also 
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shop there and vice versa is equivalent to assuming perfect spillovers between gas and 

shopping for the hypermart.  For each i, the utilities of the respective choices can be 

given by: 

Choice 1: igssgssggsgigs ttqPqPqqfu ε+−−−−= ),(  

Choice 2: ihhhsshgghsgihh tqPqPqqfu ε+−−−= ),(  

where igsu  is the utility individual i receives from buying gas at the gas station and 

shopping at the supermarket, ihhu  is the utility individual i receives from buying gas at 

the hypermart and shopping at the hypermart,54  f(.) is some function that characterizes 

the benefit received from buying gas and shopping, gq  is the average quantity of gas 

purchased by an individual, sq  is the average quantity of shopping by an individual, gP  

is the price of gas at the gas station, sP  is the price of shopping at the supermarket, ghP  is 

the price of gas at the hypermart, shP  is the price of shopping at the hypermart, gt  is the 

transportation cost associated with getting to the gas station, st  is the transportation cost 

associated with getting to the supermarket, ht  is the transportation cost associated with 

getting to the hypermart, and igsε  and ihhε  are consumer differentiation parameters for 

each of the two choices.  Generally one would assume that the transportation cost of 

getting gas at the gas station and shopping at the supermarket is greater than the 

transportation cost of getting both at the hypermart (i.e. hsg ttt >+ ).  Notice, the utility 

functions are the net benefit of each of the two choices. 

                                                 
54 The first subscript on u indicates the consumer.  The second subscript indicates where consumer i buys 
gasoline (g for the gas station or h for the hypermart), and the third subscript indicates where consumer i 
shops (s for the supermarket or h for the hypermart). 
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 Further assume that each individual chooses the option that provides him or her 

with the highest utility.  In other words, i chooses choice j if the utility form choice j is 

greater than the utility from all other potential choices.  If we assume that igsε and ihhε  

have extreme value type-II distributions, McFadden (1974) shows that the market shares 

for each of the two choices are: 

 

)exp()exp(

)exp(
),,,(

)exp()exp(

)exp(
),,,(

hhgs

hh
shghsghh

hhgs

gs

shghsggs

vv

v
PPPPMS

vv

v
PPPPMS

+
=

+
=

 

where sgssggsggs ttqPqPqqfv −−−−= ),(  and hsshgghsghh tqPqPqqfv −−−= ),( .  
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 These market shares are of interest because I can use comparative statics to see 
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This says that fewer people buy gas at the gas station and shop at the supermarket when 

the hypermart lowers its price of gas.  Second, 

 0)1( ≤−=
∂

∂
ghhhh

gh

hh qMSMS
P

MS
  as 1≤hhMS . 

This suggests that as the hypermart lowers ghP , the market share of the hypermart (i.e. 

the percentage of people purchasing both gas and shopping at the hypermart) increases.  

Intrinsically, the structure of the market shares creates a spillover between buying gas and 
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shopping at the hypermart.  By decreasing the price of gasoline, the hypermart not only 

increases its share of gasoline but also its share of shopping. 

 But what ghP  should the hypermart set?  Is it optimal to set ghP  lower or higher 

than gP , the price of gas the gas station sets?  One can see the answer to these questions 

by analyzing the respective profit functions of the gas station and the hypermart.  It will 

be helpful to first determine the optimal price of gas for the gas station and then compare 

that to the optimal price of gas for the hypermart. 

 There are N consumers each purchasing gq  gallons of gasoline.  Therefore, the 

total quantity of gas that the gas station sells is equal to gsg MSNq .  The gas station thus 

chooses gP  to maximize 

),,,()( shghsggsggggas PPPPMSNqcP −=π , 

where gc  is the constant marginal cost of gasoline for the gas station.  The first order 

condition for profit maximization for the gas station is: 
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Equation (1), which is an implicit function of gP , gives the optimal price of gas, *

gP , the 

gas station should set. 

 The hypermart’s profit function is slightly different than the gas station because 

the hypermart sells both gasoline and shopping.  The hypermart chooses ghP  and shP  to 

maximize 
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),,,()( shghsghhgghghhyper PPPPMSNqcP −=π  

             ),,,()( shghsghhsshsh PPPPMSNqcP −+  

where ghc  and shc are the constant marginal costs of gasoline and shopping for the 

hypermart, respectively, and hhs MSNq  is the total quantity of shopping consumed by 

consumers at the hypermart.  The first order conditions for profit maximization for the 

hypermart are: 
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Solving equations (2) and (3) simultaneously give the optimal prices of gas, *
ghP , and 

shopping, *
shP , for the hypermart.  The term )1)(( −− hhshsh MScP  in equation (2) 

represents the opportunity cost of lost shopping sales as the hypermart increases ghP . 

 Comparisons of equations (1) and (2) allow comparisons of *

gP  to *
ghP .  Assume 

for a moment that the gas station and the hypermart have equivalent cost functions, so 

that ghg cc = , and equivalent market shares, so that hhgs MSMS = .   Suppose the 

hypermart sets its price of gas, ghP , at the price of gas that maximizes the gas station’s 

profit (i.e. at *

gP ).  Then from equation (2), the 
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In other words, evaluating equation (2) at the optimal price of gas for the gas station is 

not profit-maximizing for the hypermart.  In fact, the derivative is less than zero implying 

that the hypermart can increase profit by decreasing its price below *

gP . 

 In this simplistic model, where consumers choose between either shopping and 

buying gas at the hypermart or shopping at the supermarket and buying gas at the gas 

station, it can be shown that the hypermart should always set its price of gas lower than 

the price the gas station sets.  Intuitively, this is the case because by lowering its price of 

gas, the hypermart can increase the number of people that shop for other goods inside the 

hypermart, thus trading-off profits at the pump for profits in the store.  The gas station 

does not have this same spillover and consequently does not have the incentive to match 

the low price of the hypermart.   

 A more complete model would allow nine choices for each consumer.  These 

choices are displayed in Table 3.1.  For example, a consumer could choose to buy gas at 

the gas station and not shop anywhere (Choice 1).  Perhaps this consumer eats out 

exclusively during the time period.  Or for instance, a consumer could perhaps not 

purchase gas at either the gas station or the hypermart but the consumer chooses to shop 

at the supermarket (Choice 2).  Choice 9 in the table is the outside alternative of 

purchasing neither gas nor shopping.  In reality, most individuals purchase gas and shop 

regularly so we would expect the market shares on choices 1, 2, 5, 7, and 9 to be small if 

not zero. 
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Table 3.1 

Consumer Choices 

Choice Buy Gas Shop 

1 Gas Station -- 

2 -- Supermarket 

3 Gas Station Supermarket 

4 Hypermart Supermarket 

5 Hypermart -- 

6 Hypermart Hypermart 

7 -- Hypermart 

8 Gas Station Hypermart 

9 -- -- 

  

 In this framework, consumers generate utility from the nine alternatives.  The 

utilities for each i are: 

Choice 1: 00 )0,( igggggig tqPqfu ε+−−=  

Choice 2: sisssssi tqPqfu 00 ),0( ε+−−=  

Choice 3: igssgssggsgigs ttqPqPqqfu ε+−−−−= ),(  

Choice 4: ihsshssgghsgihs ttqPqPqqfu ε+−−−−= ),(  

Choice 5: 00 )0,( ihhgghgih tqPqfu ε+−−=  

Choice 6: ihhhsshgghsgihh tqPqPqqfu ε+−−−= ),(  

Choice 7: hihsshshi tqPqfu 00 ),0( ε+−−=  

Choice 8: ighhgsshggsgigh ttqPqPqqfu ε+−−−−= ),(  

Choice 9: 0000 0 iiu ε+=  

 
As before, the first subscript on u indicates the consumer; the second subscript 

indicates where the consumer purchases gasoline (g for the gas station, h for the 

hypermart, or 0 for nowhere); and the third subscript indicates where the consumer shops 

(s for the supermarket, h for the hypermart, or 0 for nowhere).  Utility on the outside 

alternative is normalized to zero with an idiosyncratic disturbance term. 
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 As above, each individual chooses the option that provides him or her with the 

highest utility.  In other words, consumer i chooses choice j if the utility from choice j is 

greater than the utility from any of the other eight choices.  Assuming iwzε has an extreme 

value type-II distribution, where }0,,{ hgw∈ and }0,,{ hsz∈ , the market share for the jth 

choice is: 

∑
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where v is the non-stochastic part of the utility function for the jth choice. 

 In this context the gas station’s profit equation will be a function of shares for 

three types of consumers: people who buy gas at the gas station only, people who buy gas 

at the gas station and shop for other goods at the supermarket, and people who buy gas at 

the gas station and shop for other goods at the hypermart.  Hence, 

 )()( 0 ghgsgggggas MSMSMSNqcP ++−=π . 

The gas station chooses gP  to maximize its profit.  The first order condition for profit 

maximization is: 

(5) 0])1)[()(1)(( 00 =−++−+++=
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Similarly the hypermart maximizes its profit equation, which is a function of the 

people who purchase gasoline at the hypermarket and the people who shop there.   

)()( 0 hhhshgghghhyper MSMSMSNqcP ++−=π  

            )()( 0 hhghhsshsh MSMSMSNqcP ++−+  
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As opposed to the simpler example where consumers had only two choices, notice here 

that the share of people who purchase gas at the hypermart does not have to and likely 

will not equal the share of people who shop at the hypermart.  The hypermart’s first order 

condition with respect to ghP  is: 
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        0]))([()( 00 =−++++−+ hhhhhshhhghhgshsh MSMSMSMSMSMSMSqcP .   

Here, if we assume the gas station is identical to the hypermart (meaning equal gasoline 

market shares and costs), the  
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In equation (4) in the simpler model this derivate evaluated at *

gP  was always 

negative, which implies that the hypermart would always price lower than the gas station.  

Here, the sign of the derivative depends on the sign of the terms in the brackets.  The 

terms in the brackets would be negative if the percent of people that buy gas at the 

hypermart times the percent of people that shop at the hypermart is less than the percent 

of people that buy both gas and shop at the hypermart (the spillover term).  If we had 

perfect spillovers, as in the simpler model, all the other market shares besides MShh would 

be zero and the brackets would be negative.  An implication is that if the percent of 

people that buy one but not both products at the hypermart is sufficiently small compared 

to the percent of people that buy both products there, then the terms in the brackets will 

be negative and it will be profit-maximizing for the hypermart to price its gas lower than 
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what is optimal for the gas station.  On the other hand, if the spillover is weak (i.e. not 

many people who buy gasoline at the hypermart also shop at the hypermart), then the 

hypermart would not have profit incentives to price its gas low.   

Overall, the hypermart’s choice of price relative to the gas station’s is intrinsically 

tied to the relative size of the spillover between gasoline sales and in-store sales.  Again, 

gas stations do not have this same spillover and consequently are not able to profitably 

match the low prices of the hypermarts.  As Section 3.3 will explain in more detail, this 

competitive difference, coupled with the increasing presence of hypermarts in the 

industry, is the reason that many traditional gasoline retailers fear the future viability of 

their stations in a way similar to the Mom-and-Pop stores of the past.  

3.3    Industry Overview 

Hypermarts currently have a substantial and increasing presence in the retail 

gasoline industry.  There is also plenty of evidence, both quantitative and narrative, that 

hypermarts find it profitable to sell gasoline for prices lower than the prices at traditional 

gas stations.  It is likely that hypermarts will have a substantial long-run impact within 

the retail gasoline industry. 

Table 3.2 shows that the retail gasoline industry has been experiencing 

contraction.   In 2000, there were nearly 176,000 outlets selling gasoline in the US.  This 

number has fallen nearly 5 percent to approximately 167,500 outlets in 2006.  

Meanwhile, hypermarts have recently been expanding their operations rapidly.  In the 

year 2000, there were 1,140 hypermarts in the US.  In 2002, the number grew 113 percent 
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to 2,434.  In 2006, the number had risen to over 4,000 locations, a total increase of over 

250 percent from 2000.  The general trend of industry contraction combined with rapid 

hypermart entry suggests that traditional retailers have faced a particularly difficult start 

to the new millennium.  Traditional retailers experienced a decrease of almost 11,500 

stations at the same time hypermarts were growing. 

   

Table 3.2 

US Gasoline Retailers Declining, Hypermarts Increasing 

 Total # of Gasoline Retailers # of Traditional Retailers # of Hypermarts 

2000 175,941 174,801 1,140 

2002 170,016 167,582 2,434 

2005 168,987 165,469 3,518 

2006 167,476 163,423 4,053 

Source: Total Number of Gasoline Retailers: National Petroleum News
55 

             Number of Hypermarts: EAI, Inc. 

 

 

Each hypermart location sells a large volume relative to traditional gasoline 

retailers.  In 2006, the typical hypermart location sold over 250 thousand gallons per 

month.56  In contrast, average sales of traditional retailers were estimated by the National 

Association of Convenience Stores (NACS) to have been only 110 thousand gallons per 

month.  Table 3.3 breaks out the number of hypermarts by type (e.g. grocery store, 

discount store, or mass-merchandiser/club store) and compares the volumes in 2006 at 

                                                 
55 Estimating the number of gasoline retailers is a little tricky.  The National Petroleum News estimate 
includes all outlets that sold gas to the public.  This includes very low-volume retailers such as marinas.  
According to the National Association of Convenience Stores (NACS) there were approximately 112,000 
convenience stores selling gasoline in 2006.  A convenience store is more what one typically thinks of 
when they think of a gas station.  However, there are many ‘traditional’ gas stations that do not have 
convenience stores and thus would not be included in NACS’ count.  
56 Estimate according to EAI, Inc. 
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these stores and at convenience stores, the most common form of traditional retailer.  

Most hypermarts are grocery stores, such as Kroger or Safeway.  The biggest hypermarts 

in terms of average volume sold per station per month are the mass-merchandisers or club 

stores like Costco and Sam’s Club.  Of note, Wal-Mart was responsible for over 1,300 of 

the hypermarts in 2006 contributing to all three hypermart store types between its Wal-

Mart stores, Neighborhood Markets, and Sam’s Clubs.  Given that an average hypermart 

location sells two to three times the quantity of gasoline that a gas station does, 

hypermarts compose a meaningful percentage of the retail gasoline industry market share 

even though they are far fewer in number. 

 

Table 3.3 

Hypermarts by Store Type: 2006 

  Mean Gallons Sold/ 

Store Type Number Store/Month (000's) 

Grocery Stores   2,164 197,000 

Discount Stores   1,045 238,000 

Mass-Merchandisers/Clubs      844 430,000 

All Hypermarts   4,053 253,000 

Convenience Stores    112,000 108,000 

Source: Hypermarts: EAI, Inc. 

             Convenience Stores: NACS 

 

 

 Figure 3.1 illustrates the increasing market share of hypermarts over time.  In 

1998, hypermarts were virtually non-existent, accounting for less than 1 percent of 

industry sales.  By 2002 hypermart market share had risen to 5.8 percent and continued 

rising to 12.2 percent in 2006.  Hypermart market share has increased an average of 1.4 
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percentage points per year with the largest increase from 2002 to 2003 when it rose by 

1.9 percentage points. 

 

Figure 3.1 

Hypermart Retail Gasoline Market Share
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 Source: The NPD Group/Motor Fuels Index 

 

As the model in Section 3.2 suggests, hypermarts price lower than traditional gas 

stations.  Industry studies by EAI, Inc. have found that hypermarts sell gas at prices that 

are three to ten cents less per gallon.57  This ability to price low is an important benefit 

because consumers are shown to be sensitive to price differentials across stations.  A 

consumer survey conducted by NACS in 2007 indicated that 47 percent of consumers 

said they would be willing to make a left-hand turn across a busy street to save 3 cents 

per gallon; 35 percent said they would drive five minutes out of their way to save the 

same amount; 25 percent said they would drive ten minutes to save 3 cents; and an 

astonishing 11 percent said they would drive ten minutes out of their way to save only 

                                                 
57 I provide similar evidence for the Tucson and Nashville markets later in the chapter. 
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one penny per gallon.58  Accordingly, when hypermarts price only a few cents lower than 

their competition, they are able to attract a meaningful percentage of new customers.  

An important thrust of this chapter is the assertion that hypermarts are less 

interested in profiting directly from gasoline sales than is a traditional gas station.  If 

direct gasoline profits are not the incentive for selling gasoline, then what leads them to 

choose low prices?  Hypermarts can increase in-store traffic and entire store profits59 by 

selling gas at lower prices than their competitors. 

Joseph Leto, a respected industry leader and president of Energy Analysts 

International (EAI), spoke of these spillover incentives in Supermarket News saying that 

grocery stores can increase in-store sales by as much as 20 percent by selling gasoline 

outside their store.  Certainly a 20 percent increase in in-store sales is an upper bound that 

most grocery stores cannot expect to achieve; but nonetheless, these comments provide 

evidence that selling gas outside of one’s store can have substantial impacts on in-store 

sales. 

As further motivation for big-box stores, grocery stores, and mass-merchandisers 

to cross over into the gasoline industry, an EAI report prepared for the California Energy 

Commission purports that selling gasoline can increase trip frequency and cross traffic to 

one’s store.  For example, before selling gas, a typical family may have frequented a 

hypermart only once every two weeks.  After selling gas, that same family may frequent 

the same store once a week.  On top of an increase in trip frequency, EAI’s findings 

                                                 
58 See NACS 2007 Consumer Fuels Report.  NACS followed up the survey to see if people were actually as 
price sensitive as they claimed.  NACS concluded that people were less sensitive.  The survey data suggest 
at least that people perceive themselves to be extremely sensitive to differentials in gasoline prices.  
59 Entire store profits are defined as the sum of profits from in-store sales and gasoline sales. 



 63 

assert that gasoline is able to draw more traffic to stores than offering traditional 

discounts on individual supermarket items.  Therefore, offering gasoline as another 

product not only increases the number of trips an existing customer makes, but it also 

increases the number of new customers that visit the store.60 

As final motivation, and perhaps an often overlooked fact, selling gasoline allows 

hypermarts to take advantage of underutilized land.  Real estate expenses are a large 

fixed cost incurred by a store and generally the majority of a store’s land is allocated to 

parking.  Conversion of a few dozen parking spaces that are rarely used into a rent 

generating activity is an appealing option for a store. 

The previous chapter discussed the relatively small profits earned by gasoline 

retailers.  In recent years, gas stations have made only about 1 percent of sales in pretax 

profit and about $30,000 in pretax profit per station per year. Given both the small profit 

margins and dollars earned in the industry, significant downward pressure on gas station 

prices as a result of hypermart presence could noticeably alter the retail gasoline industry 

make-up in a similar way the entrance of Wal-Mart altered the discount retailing industry 

in the 1980’s and ‘90’s.  The threat of shake-up in the industry has led to considerable 

trepidation among gas station owners and other industry players as they plan the future 

course of their businesses in a more competitive environment. 

 

 

                                                 
60 See EAI, Inc., U.S. Hypermart Petroleum Market Outlook: Emergence Of The New Competitive Arena, 
July 11, 2003. 
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3.4    Tucson Market 

The next aim of this chapter is to analyze the effect of hypermart entry on 

traditional gas station prices.  An ideal experiment to estimate the impact of big-box, 

grocery, and discount stores on retail gasoline competitors would be to collect data on 

prices for every gas station in the US and then see how proximity to hypermarts affects 

price.  Of course this is an infeasible task.  Therefore, I followed the standard procedure 

in the literature (e.g. Barron, Taylor, and Umbeck (2000) and (2004b), Shepard (2003), 

Johnson and Romeo (2000)) and collected gasoline data for a city.  I actually collected 

data from two regionally diverse cities: Tucson, AZ and Nashville, TN.  I will address the 

results from Nashville in Section 3.5.     

3.4.1   Data 

The greater Tucson area has a population of just over 900,000 residents with a 

geographical area covering 600 square miles and 29 zip codes.61  A comprehensive 

dataset of prices, characteristics, and locations were collected for every gas station in the 

city of Tucson.62  In 2005, there were 227 gas stations and eight hypermarts for a total of 

235 observations.   

                                                 
61 These estimates were obtained from the US Census Bureau. 
62 Station prices and characteristics were recorded within a 14 hour period on March 12, 2005.  It was 
important to gather prices on the same day to account for fluctuations in input prices.  If station prices were 
gathered over time, it is likely to be the case that station A’s price differs from station B’s price simply 
because they have different marginal costs.  It is reasonable to assume that marginal costs are similar for all 
stations in a particular city on a given day.  It would not, however, be reasonable to assume that marginal 
costs are similar for all stations on a given day when the stations are located in different geographical 
regions.  If the latter is the case, then the researcher would have to control for the regional differentials in 
marginal cost.  Moreover, taxes would also have to be taken into consideration as they differ across cities 
and states as well.  
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Generally, the evidence from surveys and industry narratives suggests that 

hypermarts price lower than traditional gas stations in order to attract more customers 

into their store.  Table 3.4 shows average prices for hypermarts and gas stations in 

Tucson.  The average price for regular gasoline at a hypermart on March 12, 2005 was 

$1.97.  The average price for regular gasoline at a traditional gasoline retailer was $2.01.  

These statistics are consistent with the EAI study that found most hypermarts price 

anywhere from three to ten cents below traditional gas stations.63  Table 3.4 also 

differentiates between branded gas stations and unbranded gas stations.  There are 111 

branded gas stations with an average price of regular gas of $2.03 and there are 116 non-

branded stations with an average price of $1.99.  These statistics show that hypermarts 

tend to choose the lowest prices, followed by non-branded stations and then by branded 

stations.64  

                                                 
63 Hypermarts often discount gasoline prices for members.  For example, a customer who is a member of 
Kroger might save 3 cents per gallon off the posted price when he or she swipes his or her membership 
card at the pump.  For most hypermarts memberships can be obtained free-of-charge by filling out a short, 
one-time application.  Club stores, like Costco and Sam’s Club, however typically restrict gasoline 
purchases to members only.  For these stores, consumers must purchase annual memberships in order to 
buy gasoline.  Sometimes club stores will allow non-members to purchase gasoline at a higher price.  For 
example, one Sam’s Club in the Nashville dataset allows non-members to purchase gasoline for 5 cents 
more per gallon.  When calculating the price of gasoline at hypermarts as in Table 3.4, I used the member 
price since this is the price most consumers pay.  I am primarily interested in the effect hypermarts have on 
the prices of nearby, competing stations.  Using the member or non-member price at hypermarts has a 
negligible effect on the coefficients of interest in Sections 3.4.2 and 3.5.2; differences in member and non-
member prices are largely captured in the hypermart dummy.  A new trend for hypermarts (in the last two 
or three years) is to tie at-the-pump discounts to in-store sales.  For example, a Kroger might give a 
consumer 10 cents off per gallon on his or her next fill-up if the consumer spends more than $50 on a single 
purchase inside the store.  In these instances, discounts are conditional on purchases elsewhere in the store.  
While common now, “bundle” discounts were rare in my datasets.  I did not include these discounts when 
calculating the price of gasoline at hypermarts.  However, the emergence of bundle discounts further 
motivates how hypermarts use low gasoline prices to encourage consumers to make in-store purchases.  
64 Branded stations are defined as gas stations associated with a major oil company’s brand.  Examples 
would be Shell stations or Exxon stations.  Non-branded or unbranded stations are stations unassociated 
with a major oil company.  Many non-branded stations operate dozens to hundreds of stations across the 
country, while others operate just one.   Generally companies operating several non-branded stations are 
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Table 3.4 

Mean Price of Regular Gasoline: Tucson, AZ 

 Mean s.e. 95% C.I. Obs 

Hypermarts $1.973 $0.007 $1.957 $1.988    8 

All Gas Stations   2.011   0.003   2.005   2.016 227 

Branded   2.029   0.005   2.020   2.038 111 

Non-Branded   1.993   0.002   1.988   1.998 116 

  

 

Table 3.5 breaks-out station prices, lowest to highest, by their respective brands.  

Arco prices the lowest of all the brands at $1.97. Interestingly, Arco and Diamond 

Shamrock choose similar prices (a few hundredths of a cent lower actually) to the 

hypermarts according to their unconditional means.65  Chevron is perceived as a premium 

brand in the Tucson market with an average price of $2.07 per gallon.  The Other 

category includes all the non-branded stations except Circle K.  I listed Circle K as itself 

because it represents over one-third of all gas stations in Tucson.  The non-branded 

stations generally price higher than the hypermarts but lower than most of the major oil 

company brands.  

On the whole, gasoline is a relatively homogeneous good.  Price differentials exist 

across stations in part due to differences in perceived quality and brand loyalty.  Another 

main reason why price differentials are observed is that gasoline stations are spatially 

differentiated.  A spatially differentiated products model suggests a competitor is forced 

                                                                                                                                                 
referred to as ‘private-branded.’  Examples of large private-brands are Sheetz, Wawa, The Pantry, and Quik 
Trip.    
65 It should be stated that Arco is a unique brand.  Its corporate office has made it an explicit objective to 
have the lowest price.  The major reason they are able to achieve this objective is that the majority of their 
stations do not allow the use of credit cards at their pumps.  Of the eleven Arco stations in the Tucson 
dataset, only one permits the use of credit cards. 
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to respond to the presence of competition, such as a hypermart, by reducing its price.  A 

testable implication is that a station’s price should be lower when there are more 

competing gas stations around it.  Thus, to capture the price pressure placed on a station 

by a hypermart, it is important to control for the presence of other traditional retailers in 

order to disentangle the two confounding effects.   

 

Table 3.5 

Mean Prices of Regular Gasoline by Brand: Tucson, AZ 

Brand Mean s.e. 95% C.I. Obs 

Arco $1.969 $0.003 $1.961 $1.977   11 

Diamond Shamrock   1.971   0.001   1.968   1.975   14 

Hypermarts   1.973   0.007   1.957   1.988    8 

Conoco   1.983   0.008   1.964   2.001   11 

Other   1.993   0.005   1.982   2.004   33 

Circle K   1.993   0.003   1.988   1.999   83 

Citgo   2.030   0.000   2.030   2.030    6 

76   2.030   0.012   2.001   2.058    7 

Exxon   2.043   0.010   2.021   2.067    8 

Mobil   2.043   0.003   2.036   2.051   13 

Shell   2.060   0.010   2.040   2.084   10 

Texaco   2.060   0.009   2.035   2.085     5 

Chevron   2.074   0.010   2.054   2.094   26 

All Stations   2.009   0.003   2.004   2.016 235 

 

   

A common way in the literature to capture the effect of competition from nearby 

gas stations is to count the number of gas stations within a pre-specified Euclidean radius 

of a particular station (see Barron, Taylor, and Umbeck (2000), (2004b)).  This may not 

be the best measure.  For one, using a Euclidean radius measure doesn’t take waterways, 

freeways, or other impediments into account.  For example, one gas station may be 

located on one side of a river and another gas station may be located on the other side.  If 
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the nearest crossing of the river is two miles away, it is unreasonable to assume that the 

two stations are heavily competing even though they are reasonably close in a line-of-

sight direction.  As a result, I use road distance66 as a more appropriate measure.67  

Proximity to other gas station competition is defined as the number of gas stations within 

a pre-specified driving distance of particular station.  For estimation, I separately counted 

the number of stations within one-half of a road mile, the number between one-half and 

one-and-a-half road miles, and the number between one-and-a-half and two-and-a-half 

road miles. 

Next, I counted the number of hypermarts within 0.5 road miles, the number 

between 0.5 and 1.5 road miles, the number between 1.5 and 2.5 road miles, and the 

number between 2.5 and 3.5 road miles, of a particular gas station and used these as a 

measure of proximity to hypermarts.68  These are the key variables of interest.   

I use a larger range (up to 3.5 road miles as compared to up to 2.5 miles) when 

calculating proximity to hypermarts than when calculating proximity to other gas 

stations.  The reason for this is two-fold.  First, it was reported earlier that the average 

hypermart sells over two times the volume of gasoline as does a traditional store.  Hence, 

a hypermart is attracting a larger customer base.  Second, the key business strategy of a 

hypermart is the bundling of a large retail store and gasoline.  People who frequent 

hypermarts often are there not just to buy gas, but also to go to the store.  Hypermarts 

                                                 
66 Hastings (2004) also used road distances. 
67 I was able to collect the specific location of each station.  I then used the mapping function on mapquest 
to calculate the distance from each station to every other.  
68 I limit the distance bands for hypermarts to 3.5 road miles.  I experimented with larger bands and found 
no significant impact at longer distances.  Other researchers tend to find limits on price impacts of 
traditional retailers at 1 to 2 miles.  
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provide customers with the ability to economize on trips.  It is reasonable that a typical 

person is willing to drive a farther distance to a supermarket or mass-merchandiser than 

to a gas station.  When faced with the option of getting gas at a cheaper price and at the 

same time being able to get some shopping done, I argue that a typical consumer is going 

to be more willing to drive an extra distance. 

Table 3.6 lists the summary statistics of the competition measures and the other 

control variables.  I would expect to observe the greatest price pressure when two stations 

are located very close to one another.  On average, there are 0.68 gas stations within one-

half of a road mile of a particular gas station.  The largest number of stations found 

within one-half road miles of a station is four gas stations, while other stations have zero 

competitors within that distance.  As we expand the distance band, more competitors are 

present because each band has a greater area.  The average distance to the nearest gas 

station is 0.57 road miles. Turning to hypermarts, there are on average 0.03 hypermarts 

within one-half road miles of a given retail location and the average distance to the 

nearest hypermart is 4.68 road miles.  These statistics show that the majority of gas 

stations in Tucson are not close to hypermarts. 

In addition to collecting data on locations, nearby competition, and specific 

brands of stations, I also collected other station characteristics.  Dummy variables were 

constructed if a store had a convenience store, a franchise food establishment,69 a car 

wash, or a repair shop.  The summary statistics for these variables can also be seen in 

                                                 
69 Franchise food establishments are gas stations where the station is physically combined with a franchise 
store.  Common examples of franchise food establishments are Subway, McDonald’s, and Dominos Pizza.  
Gas stations and franchise foods combine together to take advantage of economies of agglomeration.   
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Table 3.6.  Of the 235 gasoline outlets in Tucson, 209 had a convenience store, 18 had a 

franchise food establishment, 14 had car washes, and 19 had repair shops.  The mean 

number of pumps at each station was just over eight. 

 

Table 3.6 

Summary Statistics of Control Variables: Tucson, AZ -- # of Obs. = 235 

Variable Mean s.e. Min Max 

# Gas Stations < 0.5 mile   0.68 0.050       0        4 

# Gas Stations 0.5 - 1.5 miles   3.61 0.159       0       11 

# Gas Stations 1.5 - 2.5 miles   7.63 0.266       0       17 

# Hypermarts < 0.5 mile   0.03 0.011       0         1 

# Hypermarts 0.5 - 1.5 miles   0.14 0.025       0         2 

# Hypermarts 1.5 - 2.5 miles   0.32 0.039       0         3 

# Hypermarts 2.5 - 3.5 miles   0.39 0.040       0         3 

Convenience Store   0.89 0.021       0         1 

Franchise Food   0.08 0.017       0         1 

Car Wash   0.06 0.016       0         1 

Repair Shop   0.08 0.018       0         1 

# of Pumps   8.26 0.237       2       20 

Median Income (thousands of dollars) 35.67 0.805 19.34   78.03 

Population Density (thousands of people)   2.61 0.016   0.02    5.38 

Traffic Flow (thousands of cars per day) 46.52 1.594    3.1 107.25 

  

  

 Relevant demand side variables were also calculated using data from the US 

Census Bureau at the zip code level.  Specifically, median income and population density 

were taken from the 2000 population census.  The assumption is that wealthier and more 

densely populated zip codes should have higher prices.70   

                                                 
70 Measuring demand based on zip code characteristics has some drawbacks.  Take median income for 
example.  Suppose a gas station is located near the boundary of a particular zip code.  It is likely the case 
that the neighboring zip code’s median income differs meaningfully from the zip code that the gas station is 
in.  If this is the case, then the zip code measure may not actually represent the true median income of 
consumers who visit the station.  One way to get around this problem is to choose a pre-specified radius 
around a station and then measure the median income of the population within that radius.  This approach 
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One other demand side variable was constructed in an attempt to capture the 

amount of driving that is taking place around a station.  I calculated the average 24-hour 

traffic volume71 of automobiles on the street where each station is located.72  This 

variable improves upon using a dummy variable if the station is located on a “major” 

street as often found in the literature.73  Furthermore, this variable allows each station to 

have its own unique traffic volume.  One would expect that a station located on a street 

with more traffic flow is more able to sustain higher prices than a station located on a 

street with low traffic volumes, all else equal. 

3.4.2   Estimation 

 With the data I have collected, I estimate the following equation: 

iiiiii BDCKp ελγδβα +++++= , 

where ip  is the price of regular gasoline at each station, iK  is a vector that separately 

counts the number of gas stations and the number of hypermarts within the respective 

                                                                                                                                                 
has the same drawbacks as mentioned earlier.  Often there are rivers, freeways, or other barriers that make 
it difficult for a consumer to get to a particular gas station even though the consumer resides within the 
specified radius.  Hence, the radius technique is not a perfect measure either.  To complicate matters, it is 
quite often the case that a consumer purchases gasoline on the way to or from work or other destinations.  If 
the consumer works a long way from his or her house, then the gas station could be in a very different part 
of town than where the consumer lives.  When this situation applies to a large proportion of the population, 
neither the zip code measure nor the radius measure will perform well.  However, without the luxury of 
being able to observe the specific characteristics of every individual who frequents a particular gas station, 
certain simplifications and approximations must be made. 
71 The data was provided by the Pima County Department of Transportation.  Tucson is located in Pima 
County. 
72 If a station was located on a street corner, then the traffic volume for that station is the sum of the traffic 
volume on the two perpendicular streets. 
73 See Eckert and West (2004), Eckert and West (2005a), and Eckert and West (2005b) 
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distance bands of each station,74 iC  is a vector of each station’s characteristics, iD  is a 

vector of measures of demand, iB  is a vector of dummy variables indicating the brand for 

each station, and iε  is a disturbance term75.   

 Table 3.7 displays the results of the regression for Tucson.  The first variables 

listed in the table are the most important.  The coefficient on the number of hypermarts 

located within one-half road mile of a station is -0.021 and is statistically significant at 

the 1 percent level.  This means that a station’s price is 2.1 cents lower for each 

hypermart that is located within one-half mile of it.   The average price for a gas station 

in Tucson is $2.01.  Therefore, adding a hypermart nearby would reduce the average 

station’s price from $2.01 to less than $1.99.  This effect is not only statistically 

significant but it is economically significant.   

What is more, the price impact of a hypermart is larger than that of a traditional 

gasoline retailer.  The effect of an additional gasoline retailer within one-half mile 

reduces a given station’s price by 0.4 cents with a p-value of 0.06.  I conducted an F-test 

to see if the difference between a hypermart’s impact on a station’s price was different 

than a traditional retailer’s impact.  The difference between the coefficients is statistically 

significant at the 5 percent level.76   

 

                                                 
74 There are seven variables in K: the number of gas stations within 0.5 road miles; 0.5-1.5 road miles; 1.5-
2.5 road miles; and the number of hypermarts within 0.5 road miles; 0.5-1.5 road miles; 1.5-2.5 road miles; 
and 2.5-3.5 road miles. 
75 The standard errors have been corrected for arbitrary heteroskedasticity.  
76 The F-test is a test of linear restrictions.  The null hypothesis is that the coefficient on the number of 
gasoline stations equals the coefficient on the number of hypermarts.  The test statistic is F(1,208) = 3.82 
with a corresponding p-value of 0.052. 
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Table 3.7 

Regression of Regular Price of Gasoline: Tucson, AZ 

Variable Coefficient Robust s.e. t-stat p-value 

# Gas Stations < 0.5 mile -0.0039 0.0021 -1.87 0.064 

# Gas Stations 0.5 - 1.5 miles -0.0015 0.0009 -1.78 0.076 

# Gas Stations 1.5 - 2.5 miles  0.0007 0.0006  1.04 0.298 

# Hypermarts < 0.5 miles -0.0211 0.0082 -2.58 0.011 

# Hypermarts 0.5 - 1.5 miles  -0.0127 0.0063 -2.00 0.047 

# Hypermarts 1.5 - 2.5 miles -0.0044 0.0041 -1.09 0.279 

# Hypermarts 2.5 - 3.5 miles -0.0038 0.0041 -0.92 0.361 

Hypermart -0.0249 0.0105 -2.38 0.018 

Arco -0.0237 0.0068 -3.50 0.001 

Chevron  0.0748 0.0053 14.12 0.000 

Conoco -0.0077 0.0107 -0.72 0.474 

Citgo  0.0299 0.0060  4.95 0.000 

Diamond Shamrock -0.0201 0.0063 -3.19 0.002 

Exxon  0.0479 0.0103  4.66 0.000 

Mobil  0.0440 0.0066  6.68 0.000 

Shell  0.0642 0.0108  5.93 0.000 

76  0.0244 0.0115  2.13 0.035 

Texaco  0.0620 0.0093  6.65 0.000 

C-store -0.0046 0.0081 -0.57 0.572 

Franchise Food  0.0111 0.0126  0.89 0.377 

Car Wash  0.0033 0.0153  0.22 0.827 

Repair Shop  0.0160 0.0072  2.22 0.027 

ln(# of pumps) -0.0031 0.0055 -0.56 0.575 

Median Income  0.0003 0.0003  1.10 0.272 

Population Density  0.0029 0.0015  1.95 0.052 

Traffic Flow  0.0002 0.0002  1.00      0.178 

Constant  1.9831 0.0141   141 0.000 

# of Observations       235       

F(26,208)    35.64     

R-square  0.6402     

Root MSE  0.0276       

 

 

According to Table 3.7 adding a hypermart between 0.5 – 1.5 road miles of a gas 

station reduces that gas station’s price by 1.2 cents, all else equal.  In contrast, adding a 

traditional gas station in that distance band only decreases a station’s price by 0.2 cents.  
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The coefficients are statistically significantly different at the 7 percent level.77  As one 

adds a competitor, whether a hypermart or a traditional gas station, at a distance greater 

than 1.5 miles from a competitor, the impact becomes statistically insignificant. 

 The hypermart dummy is also statistically significantly different from zero.  The 

regression indicates that a hypermart prices 2.5 cents lower than non-branded stations – 

the baseline.  Even more, the hypermart dummy is more negative than both the Arco 

dummy and the Diamond Shamrock dummy, although the effect is not statistically 

significant.  Earlier we saw that Arco and Diamond Shamrock priced lower than the 

hypermarts in the unconditional mean.  This finding is weak evidence that, after 

controlling for differences in demand and station characteristics, hypermarts price the 

lowest of all brands and certainly price lower than most brands in Tucson.78   

The regression fits the data reasonably well with an R-square of 0.64.  Also, 

having a repair shop increases a station’s price by 1.6 cents and being in a more densely 

populated area increases its price.  Most station characteristics are not statistically 

different from zero, although the signs are reasonable.  

3.5    Nashville Market 

 There is always the possibility that the hypermart price effects in Tucson are 

specific to that city.  To expand the generalizability of the analysis in Tucson, I conduct 

the same analysis on a separate, geographically diverse, larger city – Nashville, TN. 

                                                 
77 The test statistic is F(1,208) = 3.34, with a corresponding p-value of 0.069. 
78 The coefficient on the hypermart dummy is statistically smaller than the coefficients on all other brand 
dummies except the Conoco brand dummy. 
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3.5.1   Data 

Prices, brands, locations, and characteristics were collected for the universe of gas 

stations and hypermarts, approximately 550 stations, in the greater Nashville area.  The 

greater Nashville area has a population of about 1.4 million.79  The dataset includes 

Nashville and the suburbs of Antioch, Arrington, Ashland City, Bellevue, Brentwood, 

Franklin, Gallatin, Goodlettsville, Hendersonville, Hermitage, Joelton, La Vergne, 

Lebanon, Madison, Millersville, Mount Juliet, Murfreesboro, Nolensville, Old Hickory, 

Smyrna, and Whites Creek.80  In addition, I took censuses of all retail gasoline outlets in 

Nashville on three dates: November 2005, March 2006, and January 2007.81  

Table 3.8 lists the number of stations and characteristics of the stations for the 

three censuses.  The total number of stations in Nashville increased slightly over the 

period studied.  Similar to nationwide trends, the number of traditional gas stations in 

Nashville grew by 1.1 percent and the number of hypermarts grew by 17 percent.  

Hypermarts account for 5-6 percent of the total number of stations in Nashville.  

Assuming that hypermarts sell the national average of 2.5 times the volume that 

traditional retailers do, then hypermarts account for approximately 14-15 percent of the 

market share in Nashville.      

 

                                                 
79 Source: US Census Bureau. 
80 When collecting a dataset that spans geographically, the researcher is always faced with the dilemma of 
stopping and drawing a line somewhere.  I purposefully collected stations until population became sparse 
and there was no nearby competition outside my sample boundary.  Generally, the nearest station outside 
my sample boundary was over 5 miles away.  This was in an effort to minimize any biases for stations on 
the boundary of the dataset.  The same was true in Tucson. 
81 Prices and characteristics were collected within a 36-hour period for all three censuses. 
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Table 3.8 

Market Characteristics: Nashville, TN 

  Census 1 Census 2 Census 3 

  Nov. 2005 Mar. 2006 Jan. 2007 

Gas Stations 518 526 524 

Hypermarts   29   31   34 

Total Stations 547 557 558 

Convenience Stores 477 487 485 

Franchise Food   36   39   39 

Car Wash   95   98   96 

Repair Shop   36   36   35 

Pay at Pump 482  492 496 

Avg. # of Pumps      7.93       7.98      8.02 

  

 

Table 3.8 also shows that roughly 87 percent of stations have convenience stores 

and 88 percent allow the consumer to pay at the pump as opposed to paying only inside a 

convenience store or at a kiosk.  About 17 percent of stations have car washes and 7 

percent have repair shops or franchise food establishments.  The average station has 

approximately 8 pumps.  Hypermarts tend to have more pumps (9.6 on average) than 

traditional gas stations (7.9), however, gas stations can be quite large and have many 

pumps.  One gas station in the dataset has 24 pumps, while the largest hypermart has only 

14 pumps. 

 Table 3.9 provides summary statistics for the prices of hypermarts and traditional 

retailers; they are similar to Tucson.  Hypermarts price on average, not controlling for 

other factors, about seven cents lower than traditional gas stations in Nashville.  The 

result is consistent across the three censuses.  These differences in raw averages are 
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statistically significant.82  It should be noted that the overall level of prices increased 

from census 1 to census 2 and then fell from census 2 to census 3.  Census 3 had the 

lowest prices overall.  These large changes in the overall level of prices for the area are 

explained predominately by differences in wholesale prices across time, and only 

marginally, if at all, by differences in the competitive environment in Nashville across 

time.       

 

Table 3.9 

Mean Price of Regular Gasoline: Nashville, TN 

  Census 1 Census 2 Census 3 

$2.27 $2.50 $2.14 
Gas Stations 

(0.004) (0.002) (0.003) 

 2.12  2.43  2.07 
Hypermarts 

(0.16) (0.009) (0.012) 

 2.26  2.50  2.14 
All Stations 

(0.004) (0.002) (0.003) 

Note: standard errors in parentheses   

 

 

 Table 3.10 compares prices of regular gasoline from the first census by breaking-

out the data by brand.  The patterns in the data from the other two censuses are similar.  

The table shows in more detail that hypermarts charge the lowest price in Nashville.  The 

group charging the second lowest price is Other, which consists primarily of 

independents (i.e. private-branded and unbranded stations83).  While the mean price of 

this group is higher than the hypermarts’ mean price, it is not statistically significantly 

                                                 
82 All three censuses have p-values less than 0.000 using a two-tailed difference-in-means test with unequal 
variances. 
83 There are two major oil company brands within this group: one Conoco station and one 76 station.  Since 
there is only one station of each brand, it did not make sense to separate them into their own groups. 
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higher.  Some independents charge quite low prices, but the stations with the 5 lowest 

prices in Nashville were hypermarts.  Shell has the largest brand presence in Nashville 

with 111 stations.  It is also the most expensive brand charging prices on average ten 

cents higher than the hypermarts.   

 

Table 3.10 

Mean Prices of Regular Gasoline by Brand – Census 1: Nashville, TN 

  Mean Price s.e. 95% C.I. # of Obs. 

Hypermarts $2.20 $0.02 $2.17 $2.23   29 

Other   2.22   0.01   2.20   2.24   75 

Marathon   2.24   0.01   2.21   2.27   29 

Chevron   2.26   0.03   2.18   2.33     6 

Citgo   2.26   0.01   2.24   2.28   74 

BP   2.26   0.01   2.24   2.29   53 

Phillips   2.27   0.01   2.24   2.29   38 

Texaco   2.27   0.02   2.22   2.31   10 

Mapco Express   2.27   0.01   2.25   2.28   86 

Exxon   2.30   0.01   2.27   2.33   36 

Shell   2.30   0.01   2.28   2.31 111 

All Stations   2.26   0.00   2.26   2.27 547 

 

 

Together, Tables 3.8 through 3.10 demonstrate that hypermarts have a substantial market 

presence in Nashville and that they price lower on average than traditional gas stations.  

 

 

 

 



 79 

3.5.2   Estimation 

As with Tucson, for each census in Nashville, I run the following regression: 

iiiiii BDCKp ελγδβα +++++= , 

where ip  is the price of regular gasoline at each station, iK  is a two-vector that 

separately counts the number of gas stations within 1 road mile and the number of 

hypermarts within 2 road miles of each station, iC  is a vector of each station’s 

characteristics, iD  is a vector of measures of demand84, iB  is a vector of dummy 

variables indicating the brand for each station, and iε  is a disturbance term85.  The 

regression was run on all stations in the greater Nashville area at the time of the census.  

There is a difference in how I constructed the distance bands in Nashville as compared to 

Tucson.  In Tucson, I fitted increasing, concentric bands for gas stations and hypermarts.  

Here, I have only one distance band for gas stations (1 mile) and one for hypermarts (2 

miles).  These distance band choices better fit the data.  Tucson is primarily one city that 

has sprawled outward from its center.  Nashville is quite different.  It is a collection of 

several small towns that have grown together.  As a result, gas stations have located in 

“patches” with substantial space in between, whereas in Tucson stations are more 

uniformly distributed.    

                                                 
84 There are two measures of demand: median income and population density.  These variables were 
obtained from the US Census Bureau and vary at the zip code level. 
85 The standard errors have been corrected for possible heteroskedasticity.  
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Table 3.11 presents the complete results of the regression for census 1.  The key 

variables of interest are contained in iK : the counts of the number of gas stations within 1 

road mile and the counts of the number of hypermarts within 2 road miles of each 

station.86  The coefficient on the number of hypermarts within 2 road miles is -0.014.  

This means that adding an additional hypermart within 2 miles of gas station or 

hypermart decreases that station’s price by 1.4 cents, all else equal.  This effect is not 

only statistically significant at the 1 percent level, but it is economically rather large.  As 

explained in Section 3.3, net profit margins in the retail gasoline industry are routinely 

around 1 percent of sales.  As a rough calculation, if the price of gas is $2.50, a gas 

station only makes 2.5 cents off of each gallon of gas sold.  Adding one hypermart nearby 

the average gas station could reduce the net profit from 2.5 cents per gallon to somewhere 

around 1 cent per gallon.87  Further, some gasoline retailers in Nashville have 2 or 3 

hypermarts within 2 road miles.  The model implies that having two hypermarts within 2 

road miles reduces the competitor’s price by 2.8 cents.88 

 

 

                                                 
86 Road distances were calculated between each station and every other by creating a program that would 
link to www.mapquest.com’s routing software.  A square matrix of over 300,000 distances was created.  
The matrix is non-symmetrical meaning that the road distance from A to B may be different than the road 
distance from B to A.  An example for the intuition behind this would be two stations on a one-way street 
where getting from A to B may be easy, but getting from B to A may be quite difficult.     
87 Most gasoline retailers have convenience stores or other revenue generating operations that contribute to 
their net profit margins.  Therefore, one can’t simply compute net profit dollars per gallon from the price 
per gallon of gasoline and the net profit margin.  See Section 3.7 for a more precise description of the 
economic impact on gasoline retailers. 
88 For both Tucson and Nashville, I initially expected the impact of adding an additional competitor to be 
diminishing as more competitors are added.  For example, I suspected the marginal impact of adding a 
second competitor would be smaller than the marginal impact of adding the first.  The model suggested 
otherwise; it better fit the data when I allowed the marginal competitor to have the same impact as the 
previous.  
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Table 3.11 

Regression of Price of Regular Gasoline -- Census 1: Nashville, TN 

  Coefficient Robust s.e. t-stat p-value 

# of Gas Stations w/in 1mi -0.001 0.001 -0.45 0.652 

# of Hypermarts w/in 2mi -0.014 0.005 -2.83 0.005 

Convenience Store  0.004 0.014  0.33 0.745 

Franchise Food -0.027 0.014 -1.90 0.058 

Car Wash  0.006 0.011  0.54 0.591 

Repair Shop  0.031 0.015  2.04 0.042 

Pay at Pump -0.001 0.012 -0.11 0.912 

ln(# of Pumps) -0.018 0.008 -2.14 0.032 

Median Income  0.000 0.000  4.79 0.000 

Population Density  0.000 0.000  6.90 0.000 

Raceway -0.073 0.039 -1.89 0.059 

Swifty -0.050 0.033 -1.53 0.126 

Kangaroo -0.047 0.022 -2.11 0.036 

Hypermart -0.033 0.024 -1.39 0.165 

Marathon  0.004 0.016  0.22 0.824 

Mapco  0.016 0.013  1.20 0.231 

Chevron  0.010 0.028  0.35 0.729 

Citgo  0.012 0.013  0.92 0.356 

Texaco  0.018 0.020  0.91 0.363 

Phillips  0.024 0.016  1.54 0.125 

BP  0.025 0.015  1.59 0.113 

Shell  0.052 0.013  3.94 0.000 

Exxon  0.066 0.018  3.74 0.000 

Constant  2.200 0.022 99.9 0.000 

# of Observations     547    

F(23,523)    8.73    

R-Square    0.26    

Root MSE    0.08    

 

 

Table 3.12 compares the main cross-sectional regression results for each of the 

three censuses.89  In Nashville, in contrast to Tucson, the number of gas stations within 1 

road mile is not statistically significant in any of the regressions.  The number of 

hypermarts within 2 road miles becomes stronger (an increase from -0.14 to -0.16) and 

                                                 
89 For each census I performed the same regression as in Table 3.11. 
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remains statistically significant in the second and third censuses.  The second census 

contains two new hypermarts, and the third census has three new hypermarts.90  The 

coefficient of the hypermart dummy, which was not statistically different from the 

coefficient for the baseline unbranded stations in census 1, is statistically significantly 

lower than the unbranded stations in censuses 2 and 3.  For all three censuses, the impact 

of a hypermart on a competitor is statistically significantly different than the impact of a 

traditional retailer on a competitor at the 1 percent level.91    

In sum, the empirical evidence presented in Tucson and Nashville show that i) 

hypermarts price lower on average than most other stations ii) hypermarts depress prices 

of nearby competitors substantially more than traditional retailers do and in an 

economically significant way and iii) the impact of hypermarts on competitors stretches 

over a farther distance than traditional retailers.  

 

Table 3.12 

Comparison of Key Variables Across Censuses: Nashville, TN 

    Coefficient Robust s.e. p-value 

# of Gas Stations w/in 1mi -0.001 0.001 0.652 

# of Hypermarts w/in 2mi -0.014 0.005 0.005 Census 1 

Hypermart Dummy -0.033 0.024 0.165 

# of Gas Stations w/in 1mi  0.000 0.001 0.578 

# of Hypermarts w/in 2mi       -0.016 0.003 0.000 Census 2 

Hypermart Dummy -0.062 0.014 0.000 

# of Gas Stations w/in 1mi -0.001 0.001 0.634 

# of Hypermarts w/in 2mi -0.016 0.004 0.000 Census 3 

Hypermart Dummy -0.036 0.017 0.035 

 

                                                 
90 Two Home Depot gas stations were opened between census 1 and census 2.  A Costco and two Krogers 
built new stores and gas stations between census 2 and census 3. 
91 Tests for differences in coefficients for the three censuses follow.  Census 1: F(1,524) = 6.50, p-value = 
0.011; Census 2: F(1,534) = 32.90, p-value = 0.000; Census 3: F(1,535) = 11.26, p-value = 0.001. 
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3.6    The Entry of The Home Depot 

 One could argue that the hypermart effects estimated for the cross-sectional 

evidence presented above are endogenous.  Specifically one could contend that gasoline 

retailers play a two-stage game.  In the first stage retailers choose where to locate and in 

the second-stage they simultaneously choose prices based on their first stage location 

decisions.  If this is the case, the estimated impact of another station on a competitor’s 

price could be biased.  Following the sequential entry and pricing reasoning, retailers 

presumably more likely would locate in areas where prices are higher and are thus more 

profitable.  The two-stage game, therefore, would imply that in areas where we observe 

more stations we should also observe higher prices.  The results presented above, reveal 

just the opposite.  I have found that in areas where there are more competitors, prices are 

lower, all else equal.  If I have omitted important entry variables from my equation, any 

potential endogeneity bias in the estimated coefficients would be in a positive direction.  

This would mean that the impact of hypermarts is actually more negative than what is 

presented above. 

 In an attempt to more rigorously address this possibility, I exploit a natural 

experiment where The Home Depot entered the retail gasoline industry.  The Home 

Depot recently has joined other big-box stores in realizing the potential for increased total 

store profit by selling gasoline at relatively low prices outside its stores.  Initially, The 

Home Depot ran a corporate experiment at two of its stores’ locations in the Nashville, 

TN area to test the profitability of the gas stations and to determine whether to move 

more aggressively into the industry. It opened one store in Brentwood, TN and another in 
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Hermitage, TN (both suburbs of Nashville). Since the initial test, and at the time of this 

writing, The Home Depot has opened two more gas stations in the Atlanta, GA area92 and 

one more in the Nashville, TN area.  If selling gasoline turns out to be a successful 

venture, The Home Depot thinks at least 300 stores are good candidates to open gas 

stations, which would give The Home Depot a strong presence in the retail gasoline 

industry in the future.93  

I am able to use the dataset that I collected in Nashville to examine the impact of 

the entry of the initial two The Home Depot gas stations.94 95  This dataset is 

advantageous for several reasons.  First, it collects data on three dates: once before the 

two stores entered, once shortly after the stores entered, and then again just under a year 

after the stores entered.  Consequently, I observe the market before The Home Depot’s 

entry, the initial response of the market to the entry, and longer-term effects of the entry 

on the market.  Second, the dataset is a complete census of prices and characteristics for 

the greater Nashville area as opposed to a sample of stations in the larger market.  Third, 

I am able to analyze the entry in a natural experiment setting.  The Home Depot company 

describes the entry into the gasoline market as an experiment, and it started selling 

gasoline at existing stores in established areas of the city.  For the purposes of a quasi-

                                                 
92 Atlanta, GA is the corporate headquarters of The Home Depot. 
93 Evans, Beth, “Home Depot Begins Selling Gasoline Diesel.”  Platts Oilgram Price Report, February 10, 
2006 Friday, Market by Market; Pg. 12. 
94 At first, The Home Depot announced plans to open four gas stations at existing stores in the greater 
Nashville area in December 2005.  After conducting my first data collection project, The Home Depot 
announced the stores were being delayed.  One was to open in February 2006, another in March 2006, and 
the other two in June 2006.  After opening the first two stations, The Home Depot then announced the two 
June stations would be opening in the Atlanta, GA area, no longer in Nashville, at a later date.  The first of 
those stores opened in September 2006 in a suburb outside of Atlanta. 
95 Hastings (2004) exploited a natural experiment in a similar manner as I do.  She analyzed the acquisition 
of an independent gasoline retail chain by Arco (a major oil company) and found that local retail gasoline 
markets became less competitive after the acquisition.  
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experiment, this choice is preferable to opening brand-new stores and gas stations in 

relatively new or expanding areas of town where entry could be more favorable in the 

short-run (say, as businesses are continuing to be built to service the new population) and 

potentially confound the analysis.  Finally, the stations were opened in areas where 

several other gasoline retailers existed nearby, thereby allowing me to analyze the price 

response of the nearby competition to the entry. 

My methodology involves comparing the prices of gas stations near where The 

Home Depot stations entered, both before and after its entry, to the prices of a control 

group of stations at a distance from the new Home Depot hypermarts outside the typical 

geographic market range.  If the overall prices in Nashville rose between censuses, the 

prediction is that the prices of the stations near the entering hypermarts would go up by 

less than the prices at more distant stations.  Similarly, if overall prices in Nashville 

between the censuses had fallen, the prices of the stations near hypermarts are expected 

to fall more than prices at more distant stations.  

I run the following regression: 

iHermiBrentiiCeniCen TTPP εγβα +++=− 12 . 

I regress each station’s price change between census 2 and census 1 on two treatment 

dummies.  The first treatment dummy takes the value of 1 if a station is located within 

two road miles of The Home Depot gas station that entered in Brentwood, TN and is 0 

otherwise.  The second treatment dummy is 1 if a station is within two road miles of The 
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Home Depot that entered in Hermitage, TN.96  Stations that are not within two road miles 

of either entering hypermart are in the control group.  Since the gasoline market is 

dynamic and constantly changing, there was some entry, exit, and rebranding among 

other stations in Nashville in the time between the two censuses.  Therefore, I limited the 

control group to only stations that were not within two road miles of stations that had 

some change in characteristics, other than price, (e.g. rebranded, entered, or exited) 

between the two censuses.97  Including these stations in the control could potentially 

confound my results.    

 Table 3.13 presents the results of the regression.  This first thing to notice is the 

large negative and statistically significant coefficient on the Brentwood treatment.  The 

price change for stations near the Brentwood Home Depot gas station was 14 cents lower 

than the price change for stations in the control.  Fourteen cents is a huge decrease in 

price for a gas station given the small margins of close to one percent typically found for 

gasoline retailers.  A sustained price decrease of this magnitude would surely drive not 

just marginal stations, but average stations far into the red making most stations 

unprofitable. 

In contrast, the coefficient on the Hermitage treatment dummy yields a strikingly 

different result.  The prices of gas stations near the Hermitage Home Depot actually 

increased relative to the control group between the two censuses by 4 cents.  This result is 

                                                 
96 I also ran the regression on just one treatment dummy, which equaled 1 if a station was within two road 
miles of either of the two The Home Depot stations.  Breaking the treatment into two dummy variables 
reveals interesting differences between the effects in the two areas of entry. 
97 Of the 544 stations that were operating at the time of both census 1 and 2, 415 stations are in the 
regression.  Six stations are within two road miles of the Brentwood Home Depot, twelve are within two 
road miles of the Hermitage Home Depot, and 397 are in the control group. 
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perplexing because it implies that the entrance of The Home Depot was actually 

advantageous for the stations nearby as they saw their prices increase relative to the 

control by four cents.  

    

Table 3.13 

Regression of Price Change on Home Depot Treatment Dummies -- PCensus2 - PCensus1 (n=415) 

  Coefficient s.e. t-stat p-value 95% C.I. 

Brentwood HD Treat (n=6) -0.135 0.034  -3.94 0.000 -0.202 -0.068 

Hermitage HD Treat (n=12)   0.043 0.024   1.78 0.076 -0.005  0.091 

Constant   0.242 0.004 57.83 0.000  0.233  0.250 

 

 

One potential explanation for the difference in the impact of entry by the two 

Home Depot hypermarts might be found by looking at the time the censuses were taken.  

The first census was taken in November 2005 before either Home Depot station had 

entered.  The Brentwood Home Depot station entered in early February 2006.  The 

Hermitage Home Depot entered in March and census 2 was taken at the end of March 

2006 only a couple of weeks after the Hermitage station entered.  Perhaps the census was 

taken too soon after the Hermitage station opened.  Perhaps many consumers did not yet 

know about the new station and had not begun using the station, and therefore nearby 

stations had not yet been forced to respond.  If this is the case, one should be able to look 

at a later date and would expect to find the price decrease then.   

Table 3.14 presents the results of the regression of the price change between 

censuses 3 and 2 on the Home Depot treatment dummies.  Census 3 was taken in January 

2007 about 9 months after the Hermitage Home Depot entered.  The control group in this 
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regression is different from the control group in the regression in Table 3.13 because 

some gas stations have entered, exited, and rebranded elsewhere in the Nashville area 

between census 2 and census 3.  However, the idea is still the same in that the stations in 

the control are those stations that are not within two road miles of a station that had some 

change, other than price, between the two censuses.98  Table 3.14 shows that the stations 

near the Hermitage Home Depot did not see their prices decline relative to the control.  In 

fact, as seen in Table 3.14, just the opposite happened.  Their prices increased by 5 cents 

relative to the control.  This finding is inconsistent with the explanation that at the time 

census 2 was taken consumers had not had time to learn about the Hermitage Home 

Depot’s entrance, change their behavior, and subsequently force nearby stations to 

respond by lowering their prices.   

 

Table 3.14 

Regression of Price Change of Home Depot Treatment Dummies -- PCensus3 - PCensus2 (n=280) 

  Coefficient s.e. t-stat p-value 95% C.I. 

Brentwood HD Treat (n=5)       0.110 0.029    3.75 0.00  0.052  0.167 

Hermitage HD Treat (n=12)   0.052 0.020    2.60 0.01  0.013  0.092 

Constant  -0.355 0.004 -80.96 0.00 -0.363 -0.346 

     

 

 Of further note, Table 3.14 reveals that gas station prices increased by 11 cents 

relative to the control for those stations near the Brentwood Home Depot.  Interestingly, 

one station about ¾ of a mile away from where the Home Depot entered went out of 

                                                 
98 The control group in this regression contains only 263 stations, where the control group for the regression 
in Table 3.13 contained 397 stations.  There are fewer stations here because Kwik Sak, a local business 
group, purchased and rebranded 23 Marathon gas stations between censuses 2 and 3.  All stations nearby 
one of these stations are no longer in the control.  
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business between censuses 2 and 3.  Finding that prices increased between censuses 2 and 

3 in Brentwood, therefore, is not too surprising.  Given that the initial impact of The 

Home Depot’s entry in Brentwood drove station prices down by 14 cents, the drop was 

likely unsustainable and one firm was forced to exit the market.  Prices then increased by 

11 cents, ultimately resting about 2.5 to 3 cents lower than the control.  A 2.5 to 3 cent 

fall in prices is a much more reasonable price decrease for the local market and is more 

consistent with the 1.5 to 2 cent price decreases associated with hypermarts found in the 

cross-sectional regressions in Tucson and Nashville.  

On the whole, the results from the natural experiment of The Home Depot’s entry 

are mixed.  The prices at stations in the Brentwood entry area behave much as would be 

expected, consistent with earlier findings.  Meanwhile, the price increases in the 

Hermitage entry area are inconsistent with expectations.   

To explain the price increases in Hermitage, one would need to point to a specific 

factor that changed systematically over time in this localized area and not across 

Nashville in general.  This criteria rules out almost all stories that could be attributed to 

changes in cost.  Perhaps there was a large increase in demand in the Hermitage area 

relative to other areas.  This may well be a possibility, but as yet I have not found any 

evidence of such a demand-shifter.  Hermitage is a fairly well-established suburb east of 

Nashville with other suburbs even east.  The Hermitage area, and Nashville on the whole, 

have not experienced abnormally high population growth.  Further, there does not seem 

to be a large income increase in the Hermitage market that would not have been present 

in other parts of the city.  Another demand-side explanation could be an increase in 
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traffic-flow in the area.  I do not have data on traffic-flow in Nashville, but my 

observations of the area suggest that there was not an unusual rise in traffic flow in the 

area.   

A final potential explanation, which neither has to do with cost nor demand, could 

be price cycles such as those found in Eckert (2002) and Noel (2007b) in select cities in 

Canada.  If price cycles are present in Nashville, one might be able to rationalize these 

results.  The Hermitage and Brentwood areas, which are 20 miles apart with downtown 

Nashville in between, might follow different pricing cycles.  It may have been that the 

Hermitage area was in the low part of its price cycle during census 1, while censuses 2 

and 3 were taken when the area was experiencing a high price cycle.  

3.7    Economic Significance of Hypermart Entry 

On the whole, all the results presented in this chapter from two separate cities 

suggest that hypermarts decrease the prices of nearby competition by 1.4 to 2.5 cents, 

with the exception of the Hermitage Home Depot.  Indeed, price impacts of this 

magnitude are economically meaningful to retailers.  Data from FRMC, Inc. show that an 

average gasoline retail outlet in 2006 sold 1,300,000 gallons of gasoline (about 108,000 

gallons per month).  On sales of those gallons the typical retail station made $170,500 

gross profit dollars (13.12 cents per gallon), which contributed to $35,000 in total station 

pretax profit (0.76 percent of sales). If a hypermart were to open near an average gas 

station, the results suggest the station’s margin would fall by at least 1.4 cents from 13.12 

to 11.72 cents per gallon.  This in turn would decrease fuel gross profit dollars to 
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$152,000 and total store pretax profit from $35,000 to $16,800 (0.36 percent of sales).  

How meaningful is this?  Being forced to compete with a hypermart cuts an average 

station’s profit in half.  As an upper bound, a hypermart could reduce a station’s margin 

by 2.5 cents per gallon cutting its margin from 13.12 to 10.62 cents per gallon.  This in 

turn would drop gross profit dollars from fuel sales to $138,000 and pretax profit to only 

$2,500 (0.01 percent of sales).  In the upper bound case, a hypermart would take an 

average gasoline station and make it a virtual break-even gas station.   

As hypermarts continue to expand and capture more market share, clearly, many 

retailers will be driven to unprofitable conditions, not just marginal ones.  What’s more, 

if a traditional retailer is located near two (three) hypermarts, the results show that the 

downward effect on profit is doubled (tripled).  Being located near two or more 

hypermarts makes it very difficult for an average retailer in that situation to remain 

profitable, even using the lower bound price impact estimate. Being located near more 

than one hypermart is not an implausible scenario.  In Nashville 8.6 percent of all 

retailers are located within 2 miles of two or more hypermarts (7.3 percent are located 

near two hypermarts and 1.3 percent near three) and in Tucson 6 percent of all retailers 

are located within 2 miles of two.  These firms, undoubtedly, must be much more 

efficient in their operations than the average station or will have to move to remain 

solvent.  Taken as a whole, price impacts of this magnitude will place substantial pressure 

on traditional retailers and will force some to exit the market.   
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3.8    Conclusion 

 The long run trends toward big-box, grocery, discount, and club stores have led to 

significant changes in the retail landscape in the United States.  The most recent trend has 

been for the large, multi-product stores to begin selling gasoline.  Traditional retailers in 

the gasoline industry fear that they will face the same declines in their prospects 

experienced by Mom-and-Pop stores when Wal-Mart comes to town.  Gasoline industry 

analysts have maintained that hypermarts price low and thereby force nearby gas stations 

to respond by slashing their prices to unprofitably low levels.  The recent and rapid 

growth of hypermarts has caused considerable trepidation for traditional gasoline owners 

as many fear they will be unable to compete in a world where hypermarts command a 

substantial portion of industry market share. 

In this chapter, I examine these trends theoretically and empirically.  I develop a 

model that shows how the spillover effects from selling gasoline influence the profit 

maximizing price for gasoline for the big-box firm relative to the price for a firm selling 

just gasoline.  If the spillover is sufficiently large, it is profit-maximizing for the 

hypermart to price its gas lower than the optimal price for traditional gas stations.  This 

result is especially useful in explaining why hypermarts price lower than most gas 

stations in the US.  It is also consistent with the literature that shows certain products can 

be sold as loss-leaders by multi-product firms.99  

                                                 
99 My model does not require gasoline to be sold below cost.  The loss-leader literature typically assumes 
complementarities between the two goods.  I do not make such an assumption here.  For representative loss 
leader articles see Hest and Gerstner (1987); Chevalier, Kashyap, and Rossi (2003); Nevo and Hatzitaskos 
(2005); and DeGraba (2006),  
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Empirical analysis of two medium-sized metropolitan areas shows the size of the 

impact of hypermarts on pricing in retail gasoline markets.  I collected information on 

prices and other features from a complete sample of gasoline retailers in Tucson, AZ (235 

gas stations) and in Nashville, TN (550 stations).  In both cities I find hypermarts price 

lower than other stations.  In the analysis that takes into account the geographic spread of 

markets, I find that as the number of hypermarts increases, prices are forced downward 

for nearby retailers.  On average, if a gas station is located within 2 road miles of a 

hypermart, the station’s price is pushed down about 1.5 cents.  The effect of hypermarts 

is substantially greater than the effect of the addition of a traditional gas station in the 

areas. 

The chapter also analyzes the effect of the entry of two The Home Depot gas 

stations at existing stores in the Nashville area.  I find that at one station the prices of 

nearby competitors are pushed down initially by 13.5 cents relative to the control as the 

stations compete for market share.  One nearby competitor is actually forced to exit the 

market.  Prices then climb back up by 11 cents relative to the control, ultimately resting at 

2.5 cents lower than they were before the entry.  Results near the other Home Depot 

entrant are strikingly different.  Nearby stations there saw their prices actually increase 

relative to the control.   

Overall, it is estimated that retailers operate on small net profit margins.  

Therefore, gas stations have very little room for their prices to be pushed down any 

farther.  As hypermarts continue to enter, undoubtedly, some retailers will be forced to 

exit the market.  This occurrence in the retail gasoline industry is representative of a 
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larger trend.  Societies globally are experiencing an unprecedented increase in low priced, 

one-stop-shopping big-box stores and mass-merchandisers.  Inevitably along the way, 

smaller firms are left struggling for survival in their wake as they adapt to more 

competitive business environments.  I have identified the short-run impacts (within the 

year) of the introduction of hypermart gasoline stations.  Given the large number of big-

box stores, groceries, and discount shopping sites located in prime shopping areas, it 

seems likely that hypermarts will continue to expand further into the gasoline industry, 

creating more pressures on traditional gasoline retailers to find new ways to cut costs, 

differentiate their products, or exit the industry.  
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Chapter 4 
 

BRANDING AND COMPETITION IN RETAIL MARKETS: THE CASE 

OF RETAIL GASOLINE 

 
with Joseph Cullen and Tim Davies 

 
 

4.1    Introduction 

Branding is a mechanism commonly employed in markets by firms.  It is often an 

attractive tool because it allows firms to differentiate their products, build customer 

loyalty, increase market power, and subsequently generate higher economic returns.  

Quite often brand owners do not sell their product to the final consumer.  Instead, brand 

owners distribute products to retailers for final sale.  In many of these instances, 

competing retailers sell the same brand.  This is characteristic of most grocery and 

department stores.   

While branding tends to enhance profits for brand owners, its benefits are less 

clear for downstream retailers.  If a retailer can sell a brand that is differentiated from its 

competitors’ brands, the retailer has greater market power to charge higher prices.  This 

would occur if consumers have preferences over brands, as increased brand diversity will 

reduce the density of close substitutes, leading to increased equilibrium prices as 

consumers sort themselves by brand.  This rise in price can be called a “brand 

differentiation” effect.   

On the other hand, if competing retailers selling the same brand can coordinate 

that brand’s price, market prices could be higher.  If retail outlets of the same brand are 
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able to sustain a coordinated pricing strategy, then increased brand diversity might 

prevent such collusive pricing behavior; therefore, greater brand diversity would be 

associated with lower equilibrium prices – in other words a “brand competition” effect.100  

The net result from these two offsetting effects is theoretically unclear and is a matter for 

empirical investigation. 

This chapter addresses the nature of price competition in retail markets where 

multiple firms in the same market sell the same brand.   The focus here is on the retail 

gasoline industry, but the findings can be generalized to other markets and industries.  

The gasoline market offers a natural testing ground for this issue because the consumers 

in the market are purchasing relatively close substitutes from stations that use brands and 

product differentiation to try to induce consumer loyalty to a station.  Gasoline markets 

tend to be extremely localized and gasoline is the primary product sold.  Further, station 

prices, locations, and characteristics are easily observable by consumers, allowing for 

relatively informed purchasing decisions.  These industry characteristics simplify 

identification of the price impact of similar brands on retail prices.  To forecast the 

results, we find that prices are higher in areas where there is greater brand diversity, 

which suggests that the “brand differentiation” effect outweighs the “brand competition” 

effect.     

                                                 
100 As a result of the range of ownership and contractual arrangements in the retail gasoline industry, the 
degree to which gas stations of the same brand would be expected to coordinate pricing is uncertain.  As 
discussed in Hastings (2004), the ownership and operation of branded gas stations fall into three basic 
types.  The first is company-owned-and-operated stations where the refiner owns the station and sets retail 
prices.  The second is lessee-dealer stations where the refiner owns the station and leases it to an operator 
who is responsible for setting retail prices.  The third is dealer-owned stations where the operator owns the 
station and is responsible for setting retail prices. 
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4.2    Geographic Locations and Brands in the Retail Gasoline Market 

As consumers we know that, all other things being equal, a conveniently located 

retailer of our preferred brand makes us more likely to buy from that retailer.  However, 

the combined effect of location and brand on market prices is complex because it depends 

on the tradeoffs between geographic distance and brand choice made by consumers and 

producers at the aggregate market level.  This chapter presents a new approach to 

measure the impact of retailers’ locations and brands on market prices and then applies 

the approach to data from the retail gasoline market in Tucson, Arizona.   

When evaluating the value of a brand, we consider its value in the absence of any 

other retailers selling the brand in the same market, defined as “absolute brand value.”  In 

essence, this captures the brand’s position in the hierarchy of brands, as brands associated 

with higher quality and/or specific attributes may have higher intrinsic value to 

consumers; therefore retailers selling these brands can charge a higher price.  The effect 

we are trying to measure in this chapter is the value of the brand taking into account the 

extent to which other retailers are selling the same and other brands, the “relative brand 

value,” in the same market. 

As seen in Chapter 3 and the prior literature, key features in defining the market 

for gasoline include location and the spatial distance from other competitors.  When 

evaluating a gas station’s physical location we consider both its location before taking 

into account the location of other gas stations, its “absolute location value” and its 

position relative to other gas stations, its “relative location value.”   

A retailer’s absolute location value can be important because demand for the 



 98 

product may vary geographically, leading to higher prices in areas of unusually high 

demand and lower prices in areas of low demand.  With regard to relative location value, 

all other things being equal, we would expect a lower density of nearby gas stations to be 

associated with higher prices.  Consumers have fewer substitutes from which to choose in 

that market, which causes the price elasticity of demand for individual outlets to be more 

inelastic and raises the profit maximizing equilibrium price chosen by the retailer.101  

In the case of brands, we would expect absolute brand value to be important 

because certain brands may be associated with a particularly high quality of service 

(reflecting consumers’ preferences for particular gasoline additives, the stations’ state of 

cleanliness, etc.), which result in higher than average prices. The impact of relative brand 

value is more complex because the effect of brand diversity on prices in a localized 

market can be ambiguous.   

Nearly all prior studies of the gasoline industry have focused on three features.  

First, they typically measure absolute brand value by estimating coefficients for dummy 

variables for each brand.  Second, they measure absolute location value by estimating 

coefficients for location-specific features, such as demand.  Third, they measure the 

relative location value by including counts of the number of stations within specific 

distances from the station of interest. 

To date, no one has estimated the impact of relative brand value.  We explore 

relative brand value by developing estimates of the extent of brand diversity that 

                                                 
101 Barron, Taylor, and Umbeck (2004b) examine the impact of the density of surrounding gas stations on 
prices.  The authors find that as density increases, posted prices fall.  Barron, Umbeck, and Waddell (2006) 
conduct a field experiment and demonstrate that competitor density impacts a station’s price elasticity of 
demand and the responses of competitors to an exogenous change in another station’s price. 
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incorporate spatial distance in the definition of the market in which each station 

competes.  

In a city’s retail gasoline market, determining the relevant range of brands can be 

straightforward because all buyers in the city can access any of the brands sold by gas 

stations in less than an hour.  In a city like Tucson, the city chosen for empirical study, 

consumers likely could access any station in the area in less than 45 minutes; so we 

include the brands of all retailers that sell gasoline in Tucson as relevant brands. 

As far as geographic market size is concerned, we regard the situation as more 

ambiguous.  Certainly, the degree of direct competition between two stations 100 miles 

apart is negligible and they should not be considered to be in the same market, whereas 

competition between stations located across the street from one another is strong, clearly 

placing them in the same market.  But what about stations that are one, two, three or four 

miles apart?  How should they be treated?  A priori we have no compelling way to 

answer this question.  For this reason we chose to determine the geographic scope of the 

market for each outlet flexibly.  We avoid imposing a predetermined geographical market 

and instead estimate the geographic extent of competition based on the data.  We also 

allow the degree to which two outlets are considered to be in the same market to diminish 

smoothly with distance rather than imposing sharp boundaries.  In keeping with our goal 

of defining geographical market areas flexibly, we investigate three alternative metrics 

for measuring the distance between gas station locations: road distance; Euclidean 

distance; and, travel time.102 103 

                                                 
102 Euclidean distance is the straight line distance between two points.  Road distance takes into account the 



 100 

Economists have not studied relative brand value in any depth and this chapter is 

the first to examine the relative magnitudes of the brand differentiation and brand 

competition effects. We believe that the flexible approach we use to define the 

geographic scope of the relevant market areas is new and is an important contribution.  In 

addition, although researchers elsewhere in the social sciences have considered the issue, 

we are not aware of economists systemically investigating the consequences of using 

alternative distance metrics.104 

4.3    Model 

To address relative brand value and quantify the price impact of multiple firms 

selling the same brand, we construct a Herfindahl index of brand counts.  The Herfindahl 

index is our measure of brand diversity.  As brand diversity increases (i.e. as there are 

fewer retailers in a local area selling the same brand), the Herfindahl index is smaller 

because the market is less ‘concentrated’ by specific brands.  We are interested in how 

the price of a station depends on its Herfindahl index of brand counts.  As mentioned 

earlier, its directional impact is theoretically ambiguous.    

                                                                                                                                                 
actual location of roads to estimate the shortest route between two points.  Travel time takes into account 
road locations and estimates of actual travel speeds to estimate the time to travel between two points. 
103 In contrast to the analysis in this chapter, in the fairly extensive literature that considers industry 
structure and pricing in the retail gasoline market, researchers have usually used predetermined market 
areas based on Euclidean distances to evaluate the degree of competition faced by a retail outlet.  In 
addition to Barron, Taylor, and Umbeck (2004b) and Barron, Umbeck, and Waddell (2006) mentioned 
earlier, examples include Shepard (1991), Barron, Taylor and Umbeck (2000), Netz and Taylor (2002), 
Barron, Taylor and Umbeck (2004a) and Eckert and West (2005a).  Exceptions to the pattern of relying on 
Euclidean distance measures are Van Meerbeeck (2003) and Hastings (2004) in which road distances are 
used.  
104 For example, Apparicio et al (2003) compare four measures of distance using data from eight Canadian 
metropolitan areas and find that the measures are all closely correlated across the eight metro areas but that 
within each metro area the measures can vary substantially.  This suggests that how distance is measured 
could matter if markets are relatively local in character as is the case with gasoline retailers. 
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The specific methodology for deriving the Herfindahl index of brand counts is 

described below.  However, the intuition is that for each station we identify its brand and 

the brand of every other station around it.  We then create a ‘market share’ of each brand 

for a particular station.  To identify the Herfindahl index of brand counts, we need to 

develop a measure of the extent of the market.  As seen in Chapter 3, the extent of market 

competition for gasoline stations is strongly influenced by spatial distance.  Therefore, we 

define a brand’s market share for each station based on a declining function of distance 

from the station of interest.  For example, if a particular station has several Chevron 

stations nearby, Chevron will have a high brand market share for the station being 

studied.  If the Chevron stations are either few in number or are fairly far from the station 

of interest, the market share for Chevron will be small.  Thus, the brand market shares 

and the overall Herfindahl index for a station depend on the number of same-branded 

stations and the distance of those brands from the station.   

More formally, in counting the gas stations surrounding the station of interest i, 

each station  j is assigned a weighting factor wij that declines with distance from station i 

as shown in Equation 1.  
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In Equation 1 (.)φ  is the probability density function for a standard normal 

distribution, dij is the distance from the station of interest i to station j and α is a distance 
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normalization factor that will be estimated.105  Given our specification of wij, if 0=ijd  

then wij is equal to one and as dij increases wij declines smoothly towards zero.  For 

example, if α=ijd  then wij is equal to 0.61 and if α2=ijd  then wij is equal to 0.14.   

Based on differential effects found for hypermarts and traditional gas stations in 

Chapter 3, we estimate the effects of the two types of gasoline retailers separately.  

Accordingly, different values of the distance normalization factor were allowed for 

hypermarts and non-hypermarts.  (We designate these values αh and αn for hypermarts 

and non-hypermarts, respectively.)  The manner in which the counts for hypermart and 

non-hypermart gas stations were calculated for station i are shown in Equation 2. 
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As is clear from Equation 2, our hypermart and non-hypermart counts are sums of 

the applicable weighting factors and as such they reflect the number of stations of the 

specified type in the dataset and the distance separating the stations from the station of 

interest.  The weighting factors vary depending upon the distances between the station of 

interest and all surrounding stations.  Further, greater weight is placed on stations near the 

station of interest.  As a result, the hypermart and non-hypermart counts generally will be 

different for each station. 

The use of a factor that diminishes with distance to weight the count of 

                                                 

105 An equivalent formulation for Equation 1 is 
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surrounding gas stations as shown in Equation 1 is appropriate for several reasons: i) It 

avoids imposing a predetermined market size; therefore we can estimate the size of 

markets from the data; ii) It allows for the possibility that all stations in the sample have 

an impact; iii) Its form corresponds to the intuition that nearby stations have stronger 

impacts than more geographically distant ones; iv) Its smooth character and parsimonious 

coefficient requirements facilitate estimation.  For these reasons we prefer it to the 

traditional “number of stations within y miles” approach.   

In addition, since many individuals are likely to purchase gas while making 

journeys that are primarily for other purposes, if consumers choose from among stations 

close to their planned route, the weighting factors should correspond to the probability 

that given an individual will be passing close to station i, she will also be passing close to 

station j.  The general form of the normal probability density function seems plausible 

under these circumstances.  Normalizing the weighting factors by )0(φ  is consistent with 

the probability explanation.  It also simplifies the interpretation of the coefficients of the 

counts for hypermarts and non-hypermarts, λh and λn, since it means that they correspond 

to the expected price impact of an additional hypermart or non-hypermart located 

arbitrarily close to the gas station of interest. 

Presumably the “correct” weighting factors that reflect the true extent to which 

consumers consider different stations to compete with each other depend on consumers’ 

journey patterns and the search methods they use for determining their preferred stations.  

We are not in a position to estimate these directly but as we have argued here we believe 
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that the weighting factors we use as shown in Equation 1 are plausible approximations.106 

In order to calculate the Herfindahl index of brand counts (our measure of brand 

diversity), similar distance weighted counts to those indicated in Equation 2 were 

undertaken for each brand present in the market.  For these purposes, unbranded stations 

were treated as a single category and all hypermarts were considered as a single category.  

The count corresponding to the brand of the station of interest was adjusted to include the 

station of interest.   

We define the brand share of brand x for station i as being equal to the count for 

brand x for station i divided by the sum of similar counts for all the brands present in the 

sample.  Therefore, if shareix is the brand share of brand x for station i and Z is the set of 

all the brands in the sample, shareix is calculated as shown in Equation 3.  
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The Herfindahl index of brand counts for station i was then calculated in the usual way as 

shown in Equation 4. 
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A value of one for the Herfindahl index of brand counts would correspond to no 

brand diversity in the relevant market in which station i competes.  A value close to zero 

                                                 
106 The assumption implicit in our approach is that market areas are circular in character in the relevant 
distance metric.   
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would correspond to very high brand diversity.  As described above, we calculate brand 

shares using counts that are determined by summing weighting factors based on distances 

from the station of interest.  Because geographic distance influences the amount 

purchased by consumers, our Herfindahl index of brand counts might be seen as similar 

in character to more conventional measures of market concentration that use market 

shares based on sales.  As is the case with the hypermart and non-hypermart counts, in 

general the value of the Herfindahl index of brand counts will be different for each 

station.  Note that in calculating the Herfindahl index of brand counts the station of 

interest i is included in the analysis and gets the highest count weight.  Therefore this 

variable reflects both the variability in brands of the surrounding stations (with greater 

weight given to those stations that are close by) and the difference in brand between the 

surrounding stations and the station of interest. 

There is quite a bit of variation in the data on all dimensions, and we believe that 

there is sufficient variability to identify all the parameters in our model.  In particular, λh 

and αh, and λn and αn are separately identified since there is variety in both the absolute 

number of the relevant type of stations at specified distances from the various station 

locations and variety in the relative number of stations at each distance.  Similar 

variability in the locations of the various brands present in the sample identifies µ. 

In Section 4 when we report our results, we will assume that the coefficients we 

estimate based on our model can be interpreted causally.  We believe this to be 

reasonable because: i) we consider it to be improbable that marginal costs and other 

factors that could influence supply vary systematically across stations in a way that is not 
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reflected in the brand variables; ii) we believe that we are appropriately controlling for 

factors influencing demand; and, iii) observed station characteristics other than price can 

not be changed at short notice and therefore we believe that these can reasonably be 

considered as exogenous in the price setting decision in the short time frame of the single 

day that we examine.107 

Consistent with the findings of prior researchers, we expect market prices to 

increase as the density of surrounding outlets decreases and therefore we would expect λh 

and λn to be negative.  If the views of industry participants are correct and based on the 

results in Chapter 3, we would anticipate our results to indicate that hypermarts have a 

greater negative impact on prices than other types of gas stations.  As discussed earlier, 

theoretically the impact of a change in brand diversity is ambiguous and therefore we do 

not have any prior expectations regarding the sign of µ. 

4.4    Data 

Our dataset includes posted prices, characteristics and locations for 235 retail 

gasoline outlets in Tucson, Arizona.  The data were collected over a 14-hour period on 

March 12, 2005.  To our knowledge, we have included all gas stations in the greater 

                                                 
107 Our approach could be criticized in at least two ways.  First, refiners and operators attempt to choose 
station locations based on expected profitability taking into account the expected location and pricing 
strategies of other stations.  Second, our approach is static and, by definition, fails to reflect any dynamic 
pricing effects, such as Edgeworth price cycles found in Eckert (2003), Eckert and West (2004), and Noel 
(2007b).  To the first point we would argue that the long lead-time to develop new gas stations and the 
rapid growth of Tucson means that it is unlikely that we are observing a joint equilibrium of entry and 
pricing decisions, rather we observe equilibrium prices conditional on existing locations that reflect historic 
entry decisions.  Under these circumstances taking locations to be exogenous may be a reasonable 
approximation.  To the second point we would argue that since we are interested in aggregate phenomena a 
static approach that averages over the entire Tucson greater metropolitan area may provide useful insights. 
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metropolitan area of Tucson in service at the time the data were collected.108  Table 4.1 

shows price observations by brand and retailer type. 

 

Table 4.1 
    

Regular Gasoline Pricing Statistics by Brand or Type of Station 
 

Brand/Type 
Average 

Price 
Standard 
Deviation 

Minimum 
Price 

Maximum 
Price Observations 

Arco $1.969 $0.011 $1.95 $1.99 11 

Diamond Shamrock   1.971   0.005   1.97   1.99 14 

Hypermart   1.972   0.019   1.95   1.99   8 

Conoco   1.983   0.028   1.96   2.05 11 

Quik-Mart   1.986   0.008   1.97   1.99 14 

Circle K   1.993   0.024   1.94   2.07 83 

Other   1.998   0.039   1.95   2.13 19 

Citgo   2.030   0.000   2.03   2.03   6 

76   2.030   0.031   1.99   2.07   7 

Exxon   2.043   0.028   1.99   2.08   8 

Mobil   2.043   0.013   2.03   2.07 13 

Shell   2.060   0.030   2.01   2.11 10 

Texaco   2.060   0.020   2.04   2.09   5 

Chevron   2.074   0.050   1.99   2.29 26 

 

A total of ten types of branded gas stations were observed accounting for a total 

of 111 stations.  Consistent with practices in the literature on gasoline pricing, only those 

stations branded with the name of an oil refiner were considered to be branded stations.  

                                                 
108 We do not believe that boundary effects (i.e. effects that could arise if for some stations close to the 
perimeter of the data collection area, important competing stations were omitted from the dataset) should 
be a concern.  Tucson is a relatively isolated metropolitan area in the Sonoran Desert in Arizona.  It is 
bordered to the north by the Santa Catalina Mountains, to the east by the Rincon Mountains and to the west 
by the Tucson Mountains.  To the south and the northwest the city has expanded into the desert with 
relatively sharp boundaries.  Data were collected up to the natural boundaries of the city. 
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Eight stations were categorized as hypermarts and 116 as unbranded.  Unbranded stations 

included 83 Circle K stations, 14 Quik-Mart stations and 19 stations of miscellaneous 

other types.109  The lowest price observed for one gallon of regular gasoline was $1.94 

and the highest $2.29.  

In addition to a gas station’s location, prices, and brand, the presence of a 

convenience store, franchise food restaurant, car wash or repair shop are recorded in the 

dataset.  For the 235 locations a total of 209 convenience stores, 18 franchise food 

restaurants, 14 car washes, and 19 repair shops were observed. 

 

Table 4.2 
    

Population Density and Traffic Flow Summary Statistics 
 

  Mean 
Standard 
Deviation Minimum Maximum Observations 

Population density 

(persons per square mile) 2,610 1,771    19    5,384 235 

Traffic flow 

(000’s of vehicles per day) 46.52 24.43 3.10 107.25 235 

 

 

Two additional variables were included in our model to control for demand 

effects: population density and traffic flow.  The summary statistics for these variables 

are shown in Table 4.2.  As far as we are aware, traffic flow, which appears to us to be a 

strong candidate to proxy demand in the retail gasoline market, has not been used as a 

control variable by prior researchers.  Population density was measured by zip code based 

                                                 
109 Stations that are branded with the name of a non-refiner such as Circle K or Quik-Mart are sometimes 
said to be “private-branded.”  
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on data from the US Census Bureau.  Traffic flow data were obtained from the Pima 

County Department of Transportation.  If a station was located at an intersection, then the 

station was credited with the sum of the traffic flows on both intersecting streets.  We 

experimented with including census data for median income by zip code as an additional 

control variable.  It turns out the coefficient for this variable is not statistically 

significantly different from zero, therefore, it has not been included in the analyses shown 

in the chapter. 

To test the sensitivity of the estimates to different measures of distance, we 

estimated our model using three distance measures: Euclidean distance, road distance, 

and travel time.  Since we wished to allow for the possibility of all gas stations 

influencing prices at all other stations, it was necessary to calculate the distances between 

all station locations and all other station locations.  We used road geographical 

information system (“GIS”) data from the Pima County Department of Transportation to 

calculate Euclidean distances.  We used MapQuest.com, an Internet GIS specifically 

designed for routing, to obtain our road distance and travel time measurements.110  The 

methods we used to obtain distances resulted in road and Euclidean distances measured 

in miles to the nearest foot and travel times measured in whole minutes, with no times 

less than one minute. 

 

                                                 
110 Since we had 235 observations, we needed to fill out a 235x235 matrix of distances.  This required 
235x(235 – 1) = 54,990 distances to be calculated.  (The diagonal elements do not have to be calculated 
because they are always equal to zero.)  It took approximately 24 hours for our computer program to extract 
all the required road distances and travel times from the Internet.    
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4.5    Estimation 

Our econometric model for gas prices that we will estimate is shown in Equation 

5.  For simplicity, we have assumed linearity in the variables. 

ii

nihiii

Log

Xp

εµ

λλβ

++

−++=

)counts brand ofindex  Herfindahl(

)counthypermart (non)counthypermart (
 (5) 

In Equation 5, pi represents the posted price for a gallon of regular gas at station i.  

Xi is a vector of exogenous station characteristics consisting of location-specific 

characteristics (population density and traffic flow) and dummy variables for station 

characteristics (brand, convenience store, franchise food outlet111, car wash and repair 

shop).  The location-specific characteristics reflect absolute location value.  The brand 

dummies reflect absolute brand value.   

The hypermart and non-hypermart counts are our measures of the density of 

competing gas stations (the relative location value).  The Herfindahl index of brand 

counts serves as our measure of brand diversity (the relative brand value) and is the 

primary variable of interest.  The final term, εi, is an i.i.d. disturbance term. 

Since the hypermart count, the non-hypermart count, and the Herfindahl index of 

brand counts contain non-linear transformations of the observed data, we used non-linear 

least squares to estimate the equation.   

                                                 
111 Franchise food outlets are franchises that collocate with a gas station.  Common examples include 
Subway, McDonald’s and Domino’s Pizza. 
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4.6    Results 

Table 4.3 summarizes the results from estimating the econometric model in 

Equation 5 using road distances as the measure of distance.  Appendix 1 includes 

equivalent results using Euclidean distances and travel times. 

 

Table 4.3 
    

Station Price Regression Results Using Road Distances 
 

    90% confidence interval 
 Coefficient  s.e. p-value Low High 

Constant   1.994*** 0.009 0.000   1.979   2.009 

Population density   2.819E-06* 0.000 0.058 3.690E-07 5.269E-06 

Traffic flow   0.000154* 0.000 0.087 0.000006 0.000302 

Hypermart   -0.030** 0.012 0.014 -0.050 -0.010 

Arco   -0.028*** 0.009 0.001 -0.043 -0.014 

Chevron   0.071*** 0.007 0.000   0.060   0.083 

Conoco   -0.011 0.009 0.198 -0.025   0.003 

Citgo   0.035*** 0.011 0.002   0.016   0.053 

Diamond Shamrock -0.025*** 0.008 0.001 -0.037 -0.012 

Exxon   0.044*** 0.010 0.000   0.027   0.061 

Mobil   0.041*** 0.008 0.000   0.028   0.055 

Shell   0.060*** 0.009 0.000   0.045   0.076 

76 0.020* 0.012 0.079   0.001   0.040 

Texaco   0.060*** 0.013 0.000   0.039   0.082 

Convenience store   -0.007 0.008 0.376 -0.019   0.006 

Franchise food outlet   0.013* 0.007 0.061   0.002   0.025 

Car wash   0.004 0.009 0.650 -0.010   0.018 

Repair shop   0.014* 0.007 0.053   0.002   0.026 

α hypermarts (αh) 1.458** 0.656 0.026   0.380   2.537 

λ hypermarts (λh) -0.014** 0.007 0.050 -0.025 -0.002 

α non-hypermarts (αn) 0.872*** 0.208 0.000   0.530   1.215 

λ non-hypermarts (λn) -0.005** 0.002 0.046 -0.009 -0.001 

Log of HI of brand 
counts (µ) -0.024* 0.013 0.073 -0.045 -0.002 

     “*”, “**” and “***” indicate statistical significance at the 10%, 5% and 1% level respectively. 
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Most importantly, the coefficient for the log of the Herfindahl index of brand 

counts, µ, is negative and statistically significant at the 10 percent level.  The sign of the 

coefficient indicates that greater brand diversity is associated with higher prices, and vice 

versa.  For example, consider two otherwise identical gas stations where the first is in a 

market with no brand diversity (all the nearby stations are of the same brand and 

therefore the Herfindahl index of brand counts is equal to one) and the second has 

significant brand diversity such that the Herfindahl index of brand counts is 0.1.  The 

station with the greater local brand diversity would charge a 2.4 cent higher price.112 

This result suggests that the price impact resulting from brand differentiation 

more than offsets the effects of brand competition.   In other words, as the local market 

becomes more differentiated in terms of brands, the market becomes less competitive and 

prices are higher. The reduction in competition due to an increase in differentiation 

through greater brand diversity more than offsets the greater competition caused by a 

reduction in the ability of firms with the same brand to collude and increase prices.  The 

finding implies local markets are more competitive when retailers sell the same brand 

than when retailers sell different brands. 

 Upstream brand owners benefit from branding because it allows them to 

differentiate their products and secure market power.  The finding here is interesting 

because it suggests that competing retailers do not benefit from branding as do the brand 

owners.  Retailers would prefer to sell brands that are differentiated from their nearby 

                                                 
112 At the estimated values of αh and αn, the observed average value of the Herfindahl Index of brand counts 
was 0.39, the maximum value was rounded to 1.00, the minimum value was 0.17 and its standard deviation 
was 0.20. 
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competitors.  Yet in many industries, competing retailers end up selling identical brands. 

The results show that any collusive tendencies among gasoline retailers selling the same 

brand are undermined as consumers would readily switch to the low-priced retailer. 

Moreover, the 2.4 cent price decrease of moving from a local market with 

complete product differentiation to a market with no differentiation is economically large.  

While this is an extreme comparison, it provides an upper bound on the price impact.  

Based on data provided in Chapter 3, a 2.4 cent price decrease would take an average 

profitability gasoline station and make it a breakeven station.  An average gasoline retail 

outlet makes about $30,000 per year in pretax profit.  If it were to incur a 2.4 cent price 

decrease, keeping its costs constant, its annual pretax profit would fall to approximately 

zero dollars.  This extreme comparison suggests there is substantial incentive for retailers 

to differentiate the brands they sell from nearby competition.   

Also of note from Table 4.3, the coefficients for hypermart and non-hypermart 

counts, λh and λn, and the corresponding distance normalization factors, αh and αn, are all 

statistically significant at the 5 percent level.  As expected, λh and λn are both negative 

indicating that an increase in the number of competing stations or a reduction in their 

distance from the station of interest results in a fall in posted price.  λh is greater in 

absolute value than λn and αh is greater than αn indicating that a hypermart has a larger 

negative impact on prices and influences prices over a greater distance than a 

representative non-hypermart gas station.  Based on a likelihood ratio test, the null 

hypothesis that nh λλ =  and nh αα =  can be rejected with a p-value of 0.16.  Thus, 

although our results are suggestive, they provide only weak statistical evidence for the 
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hypothesis that nh λλ <  and nh αα > .  Using the estimated parameters and the 

corresponding variance/covariance matrix, and applying the delta method, the null 

hypothesis that a hypermart has less of a price impact at a distance of one mile than an 

equivalently located non-hypermart can be rejected with a p-value of 0.09.113  Thus, our 

results offer reasonably persuasive evidence that hypermarts do in fact have a stronger 

impact on prices than non-hypermarts. 

In light of the variables included in the model to control for demand, it is 

improbable that omitted variables are biasing our findings.  If we are wrong on this point, 

the most plausible situation would be that our control variables fail to fully account for 

the higher demand associated with hypermart locations.  If this is in fact the case, all 

other things being equal, prices at hypermart locations would be higher than our model 

would otherwise predict and as a consequence our reported value of λh would be biased 

upwards towards zero.  Therefore if bias is present it is likely that our reported results 

understate the difference between hypermarts and non-hypermarts and our conclusion 

that on average hypermarts have a larger negative impact on prices than non-hypermarts 

would still hold. 

Using the results shown in Table 4.3, Figure 4.1 plots h
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for values of dij from zero to four miles in order to illustrate how the implied price impact 

of an additional hypermart or non-hypermart varies with distance from the station of 

                                                 
113 Based on the results shown in Table 4.3, the predicted price impacts of a hypermart and a non-hypermart 
at a distance of one mile are -1.11¢ and -0.26¢ respectively. 
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interest.  Appendix 1 includes corresponding figures based on the results using Euclidean 

distances and travel times.  

 

Figure 4.1 
    

Estimated Price Impact of Hypermart and Non-Hypermart Gas Stations Based on 
Road Distance from Station of Interest 
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Table 4.4 shows the estimated values of λh, αh, λn, αn and µ for each of our three 

measures of distance (road distances, Euclidean distances and travel times).  Note that in 

all cases 0<< nh λλ , 0>> nh αα  and 0<µ  and therefore the qualitative conclusions 

we have drawn do not depend upon the choice of distance metric used.  Since λh and λn 

can be interpreted as estimating the price impact in dollars of an additional hypermart or 

non-hypermart respectively located arbitrarily close to the gas station of interest, a direct 
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comparison of their numerical values is meaningful.114  As can be observed, the values 

are not materially changed by the choice of distance metric. 

 

Table 4.4 
    

Comparison of Results Based on Alternative Distance Metrics 

 
 

Distance Metric Used 
 Road Distances Euclidean Distances Travel Times 
λ hypermarts (λh) -0.0137 

(0.0070) 
-0.0126 

(0.0060) 

-0.0120 

(0.0080) 

α hypermarts (αh)  1.4584 
(0.6558) 

 1.0633 

0.4756 

 2.6537 

(1.5230) 

λ non-hypermarts (λn) -0.0048 
(0.0024) 

-0.0051 

(0.0027) 

-0.0038 

(0.0024) 

α non-hypermarts (αn)  0.8724 
(0.2081) 

 0.6977 

(0.1717) 

 2.0906 

(0.5702) 

Log of HI of brand 
counts  (µ) 

-0.0237 

(0.0132) 

-0.0210 
(0.0139) 

-0.0272 

(0.0138) 

Standard errors are indicated in parentheses. 

 

Lastly, the results in Table 4.3 show that prices increase with demand variables, 

population density and traffic flow.  Both coefficients are statistically significant at the 10 

percent level.  The coefficients for the dummy variables for gas station type and brand are 

in general statistically significant and are of plausible signs and magnitudes with 

premium brands like Chevron charging prices 7 cents higher than the baseline and 

hypermarts charging prices 3 cents lower, all else equal.  Note that these dummy 

variables indicate the difference between prices at the relevant type of station and the 

baseline group of unbranded stations.  In terms of amenities located at the gas station, 

franchise food outlets and repair shops are associated with prices that are higher by 1.3 

                                                 
114 This is not true of the α’s and µ  since they depend on the way in which distance is measured. 
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cents and 1.4 cents, respectively.  Both of these coefficients are statistically significant at 

the 10 percent level.  In contrast the presence of convenience stores and carwashes are 

not associated with any statistically significant price difference. 

In order to investigate the robustness of our findings, we considered a number of 

alternative models that changed the treatment of unbranded stations, varied the form of 

the weighting factors, accounted for possible residual spatial autocorrelation and 

examined the impact of common ownership of stations.  Information regarding these 

alternative models are included in Appendices 2 through 5.  On balance, the results of the 

alternative models are similar to the findings reported in this chapter, which encourages 

us to believe that the findings discussed in this section are robust to a wide variety of 

measures of distance and specifications of functional forms for distance.  

4.7    Conclusion 

Many retailers sell the same brands as their competitors.  This chapter examines 

the relative prices of retailers in local markets where the extent of brand diversity differs.  

Theoretically, it is ambiguous whether market prices should be higher or lower when 

retailers sell the same brands; therefore, the topic is worthy of empirical investigation.  

To this end, we analyze the retail gasoline market in Tucson, AZ.  

We demonstrate that, in our sample, increased brand diversity as measured by the 

Herfindahl index of brand counts is associated with higher prices.  This is consistent with 

a finding that retailers obtain greater market power from “brand differentiation” than they 

lose from their increased inability to join other firms selling the same brand in price 
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collusion in the market.  The reverse is true as well.  As the share of retailers in the 

market selling the same brand rises, price falls suggesting that competition among 

retailers selling the same brand is more common than collusion.  This finding could be 

relevant in the context of anti-trust assessments of retail markets since it suggests that at 

least in gasoline markets, consumers will be helped rather than harmed when more 

retailers sell the same brand.  

Furthermore, our analysis shows that the combined impact of the locations and 

the brands of retail outlets matter when analyzing market prices.  Consistent with prior 

work, we find that prices increase when the density of outlets falls.  Applying our new 

method of flexible weighting factors, we are able to show how the impact on prices of an 

additional station varies with distance while avoiding the need to use arbitrary 

predetermined market sizes.  Using flexible weighting factors makes clear that the effect 

of hypermarts is greater in magnitude and extends over a larger distance than 

representative non-hypermart gas stations.  

Our conclusions do not change based on the distance metric used.  Although this 

is an observation regarding a single market, it should give some comfort to researchers 

investigating similar issues who are unable to check the robustness of their finding to 

alternative distance metrics. 

We believe that our methodology of using flexible market areas that allow the 

impact of an outlet to decline smoothly with distance is an important contribution.  In this 

chapter we have applied it to the retail gasoline sector.  However, variants of it would be 
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useful in other situations where location is economically important, including fast food 

restaurants, banks, drug stores, groceries, universities, and places of worship. 
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Chapter 5 
 

CONCLUSIONS 
 
 

Gasoline is an important resource in industrialized economies as individuals and 

many businesses consume it regularly in daily undertakings.  The public’s attention to 

retail gasoline markets has been heightened in recent years as world supplies have fallen, 

demand has increased, and prices have risen markedly. 

This dissertation adds to the existing literature on the retail gasoline industry in 

several ways.  First, the dissertation examines profitability in the industry.  I find that the 

industry is extremely competitive, like many other retail industries, and less profitable 

than upstream ventures.  Industry pretax profit per station per year is only about $30,000 

and 1 percent of sales.  The entire industry earned about $5 billion in 2006.  In 

comparison, ExxonMobil reported a net income of nearly $40 billion and 10.5 percent of 

sales in the same year. 

Second, the dissertation examines how margins on gasoline and total gas station 

profits respond to changes in the retail price of gasoline.  Some industry commentators 

have argued that retailers make substantial profits as the price of gasoline rises.  I find the 

opposite.  As the retail price of gasoline rises, retail outlets tend to earn total station 

profits of close to zero.  It is only when retail prices are constant or declining that retailers 

tend to earn positive accounting profits. 

Third, the dissertation analyzes the impact of the entry of big-box stores into the 

retail gasoline industry.  Over the last decade, big-box stores have increased their 

industry market share from near zero to over 12 percent of sales.  Big-box stores tend to 
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charge low prices and use gasoline as a mechanism to draw more consumers to their 

stores.  I find that a big-box store pushes the price of a nearby traditional gasoline retailer 

down on average by 1.5 cents.  A price impact of this size is economically meaningful 

since it would cut an average profitability gasoline retailer’s profit more than in half.  

Indeed, traditional gasoline retailers will continue to feel competitive pressure from big-

box stores in the future as big-box stores continue to expand their operations.  As a result, 

some traditional retailers may be forced to exit the industry. 

Fourth, the dissertation studies the impact of multiple competing retailers selling 

the same brand in a local market.  I find that local gasoline markets are more competitive 

in price where there are more of the same brands present.   Theoretically, the predicted 

effect is ambiguous.  Having many different brands in a local market may increase 

individual stations’ market power through product differentiation, leading to higher 

prices.  On the other hand, having many of the same brands in the local market could 

foster higher prices as firms might be more able to engage in collusive activities.  The 

results presented in the dissertation are of interest because they indicate the brand 

differentiation effect dominates.  Greater brand diversity in a station’s relevant market 

allows each station to charge higher prices in the retail gasoline industry. 

In the process of identifying the impact of branding on local market prices, the 

dissertation develops a new method for measuring the extent of the market.  Previous 

researchers have relied on creating arbitrary distance bands where they assume any 

station within, say, 2 miles of a given station is a competitor of that station and each 

competitor is given equal weight.  Any station outside of that distance band (2 miles) is 
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assumed not to be a competitor.  The methodology presented in the dissertation does not 

impose a priori assumptions on the size of the market. In fact, the size of the market is 

estimated from the data by implicitly allowing all stations to be competitors, to varying 

degrees based on distance, with the station of interest.  The dissertation also uses different 

distance metrics and shows the results are not influenced meaningfully by the choice of 

metric. 

While the findings in the dissertation are specific to the retail gasoline industry, 

they can be generalized to other markets.  The principles developed here also can inform 

other areas of economics.  For instance, economists have attempted to measure the 

impact big-box stores like Wal-Mart have on smaller retailers.  The retail gasoline 

industry provides a suitable testing ground to address this issue because industry 

characteristics allow the researcher to avoid problems found in studying other industries.  

For example, gasoline is the primary product sold, it is a relatively homogeneous product, 

it is sold in localized markets, and prices and product characteristics (e.g. brand) are 

easily observable to both consumers and the researcher.  Using these advantages in 

empirical estimation of the effects of big-box stores in the retail gasoline industry, I show 

the impact of big-box stores on smaller retailers can be quite large. 

Additionally, applied researchers in economics and other social sciences have 

acknowledged difficulties that arise when measuring markets, individuals, or systems that 

compete across space.  Researchers are often able to identify what they believe is the 

appropriate metric to measure the space over which the competition occurs; however, 

data limitations often prohibit them from using their most preferred metric.  
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Consequently, they are left using metrics that are proxies for the preferred metric.  They 

are then left guessing as to what the size or direction of the bias might be. 

This dissertation uses three different metrics to measure the space over which 

gasoline retailers compete: Euclidean miles, road miles, and road travel times.  The 

dissertation shows that results in the gasoline industry are not affected much by changes 

in the distance measure used.   While the finding that the choice of metric matters little is 

specific only to this dataset of gasoline retailers and must be considered more generally 

on a case-by-case basis, it can be of some comfort to other researchers facing data 

restrictions.  If the metric of choice makes little difference in extremely geographically 

localized markets, such as retail gasoline markets, then it is less likely that alternative 

metrics would impact results substantially in markets of larger geographic extent.                      
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Appendix 1 
 

ALTERNATIVE DISTANCE METRICS 

 

 

Table A.1.1 
    

Station Price Regression Results Using Euclidean Distances 
 

    90% confidence interval 
 Coefficient  s.e. p-value low high 

Constant            1.994        0.009 0.000  1.979  2.009 

Population density      2.91E-06  1.49E-06 0.051  4.58E-07  5.36E-06 

Traffic flow      0.000172  0.000089 0.054   0.00003   0.00032 

Hypermart          -0.026        0.012 0.037 -0.046 -0.005 

Arco          -0.029        0.009 0.001 -0.043 -0.015 

Chevron           0.072        0.007 0.000  0.060  0.083 

Conoco          -0.011        0.009 0.197 -0.025  0.003 

Citgo           0.034        0.011 0.003  0.015  0.052 

Diamond Shamrock         -0.025        0.008 0.001 -0.038 -0.013 

Exxon           0.044        0.010 0.000  0.027  0.061 

Mobil           0.040        0.008 0.000  0.026  0.053 

Shell           0.060        0.009 0.000  0.045  0.076 

76         0.021        0.012 0.076  0.002  0.040 

Texaco           0.059        0.013 0.000  0.038  0.080 

Convenience store          -0.005        0.007 0.479 -0.018  0.007 

Franchise food outlet           0.013        0.007 0.068  0.001  0.025 

Car wash           0.004        0.009 0.653 -0.010  0.018 

Repair shop           0.014        0.007 0.051  0.002  0.026 

α hypermarts (αh)         1.063        0.476 0.025  0.281  1.846 

λ hypermarts (λh)        -0.013        0.006 0.037 -0.023 -0.003 

α non-hypermarts (αn)         0.698        0.172 0.000  0.415  0.980 

λ non-hypermarts (λn)        -0.005        0.003 0.059 -0.009 -0.001 

Log of HI of brand 
counts (µ)        -0.021        0.014 0.131 -0.044  0.002 

Euclidean distances are measured in miles to the nearest foot. 
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Figure A.1.1 
    

Estimated Price Impact of Hypermart and Non-Hypermart Gas Stations Based on 
Euclidean Distance from Station of Interest 
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Table A.1.2 
    

Station Price Regression Results Using Travel Times 
 

    90% confidence interval 
 Coefficient s.e. p-value low high 

Constant     1.992 0.010 0.000  1.976  2.008 

Population density    1.24E-06 1.25E-06 0.319 -8.06E-07  3.29E-06 

Traffic flow     0.00015  0.00009 0.104  -0.00000   0.00029 

Hypermart   -0.028 0.012 0.024 -0.048 -0.008 

Arco   -0.027 0.009 0.002 -0.042 -0.013 

Chevron    0.071 0.007 0.000  0.060  0.083 

Conoco   -0.012 0.009 0.189 -0.026  0.003 

Citgo    0.034 0.011 0.002  0.015  0.052 

Diamond Shamrock -0.023 0.008 0.002 -0.036 -0.011 

Exxon    0.045 0.010 0.000  0.028  0.062 

Mobil    0.041 0.008 0.000  0.028  0.055 

Shell    0.061 0.009 0.000  0.045  0.076 

76  0.022 0.012 0.056  0.003  0.042 

Texaco    0.059 0.013 0.000  0.038  0.080 

Convenience store   -0.004 0.008 0.553 -0.017  0.008 

Franchise food outlet    0.014 0.007 0.047  0.002  0.026 

Car wash    0.003 0.008 0.711 -0.011  0.017 

Repair shop    0.013 0.007 0.078  0.001  0.025 

α hypermarts (αh)  2.654 1.523 0.081  0.149  5.159 

λ hypermarts (λh) -0.012 0.008 0.133 -0.025  0.001 

α non-hypermarts (αn)  2.091 0.570 0.000  1.153  3.028 

λ non-hypermarts (λn) -0.004 0.002 0.115 -0.008  0.000 

Log of HI of brand 
counts (µ) -0.027 0.014 0.050 -0.050 -0.004 

Travel times are measured in whole minutes with no times less than one minute. 
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Figure A.1.2 
    

Estimated Price Impact of Hypermart and Non-Hypermart Gas Stations Based on 
Travel Time from Station of Interest 
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Appendix 2 
 

CHARACTERIZATION OF UNBRANDED STATIONS 
 
 

In order to investigate if our findings might be influenced by the large number of 

unbranded stations included in the count of non-hypermart gas stations, we estimated a 

model which, separated non-hypermarts into unbranded and branded stations and utilized 

separate counts for these new categories.  The results of the model following this 

approach (the “1st adapted model”) are shown in Table A.2.1.  Although the coefficient 

for the unbranded station count, λub, and the distance normalization factor for branded 

stations, αb, are not statistically different from zero at the 10 percent level, the results are 

generally consistent with those discussed earlier.  Importantly for our purposes, the 

estimated values of the coefficients for the counts for hypermarts, unbranded stations and 

branded stations are all negative with λh being the largest in absolute value and the 

estimated values of the distance normalization factors are all positive with αh being the 

largest.  In addition, the coefficient of the log of the Herfindahl index of brand counts is 

negative and is statistically significantly different from zero at the 5 percent level. 

Our second investigation of the effect of our treatment of unbranded stations was 

to estimate a revised version of the model which, for the purposes of calculating the 

Herfindahl index of brand counts, divided the unbranded category into three sub-

categories: Circle K stations; Quik-Mart stations; and, Other stations.  As discussed 

earlier, there are 83, 14 and 19 stations respectively in each of these sub-categories.  The 

results of the model following this approach (the “2nd adapted model”) are shown in 

Tables A.2.2 and A.2.3.  The results shown in Table A.2.2 treat all the Other stations as a 
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single category for the purposes of calculating the Herfindahl index of brand counts.  In 

the case of Table A.2.3 each of the Other stations is treated as a different category when 

calculating the Herfindahl index of brand counts.  The results are consistent with our 

earlier findings.  In particular, in both cases 0<< nh λλ , 0>> nh αα  and 0<µ .  All 

the relevant coefficients are statistically different from zero at the 10 percent level with 

the exception of λh in the second case which has a p-value of 0.101.  In addition, the 

coefficients for the dummy variables for Quik-Mart and Other are not statistically 

different from zero at the 10 percent level.  Since Circle K stations represent the baseline, 

this implies that neither Quik-Mart stations nor the stations included in the Other 

category have prices that are statistically different from Circle K stations at the 10 percent 

level.  
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Table A.2.1 
    

Station Price Regression Results of 1st Adapted Model Using Road Distances 
 

    90% confidence interval 
 Coefficient s.e. p-value low high 

Constant     1.995 0.009 0.000   1.980   2.010 

Population density    2.10E-06  1.48E-06 0.156 -3.32E-07  4.53E-06 

Traffic flow      0.00015 0.000087 0.091 0.00000   0.00029 

Hypermart   -0.038 0.013 0.003 -0.060 -0.017 

Arco   -0.039 0.011 0.000 -0.057 -0.022 

Chevron    0.062 0.009 0.000  0.047  0.077 

Conoco   -0.021 0.010 0.039 -0.037 -0.004 

Citgo    0.032 0.012 0.007  0.012  0.051 

Diamond Shamrock -0.033 0.009 0.001 -0.049 -0.017 

Exxon    0.037 0.011 0.001  0.018  0.056 

Mobil    0.034 0.009 0.000  0.018  0.049 

Shell    0.052 0.010 0.000  0.035  0.069 

76  0.015 0.013 0.239 -0.006  0.036 

Texaco    0.054 0.013 0.000  0.032  0.076 

Convenience store   -0.007 0.007 0.377 -0.019  0.006 

Franchise food outlet    0.012 0.007 0.092  0.000  0.024 

Car wash    0.001 0.009 0.887 -0.013  0.015 

Repair shop    0.012 0.007 0.090  0.000  0.024 

α hypermarts (αh)  1.374 0.615 0.026  0.362  2.386 

λ hypermarts (λh) -0.021 0.009 0.021 -0.035 -0.006 

α unbranded stations(αub)  1.121 0.219 0.000  0.761  1.480 

λ unbranded stations (λub) -0.002 0.002 0.291 -0.006  0.001 

α branded stations (αb)  0.361 0.234 0.123 -0.024  0.747 

λ branded stations (λb) -0.017 0.007 0.020 -0.028 -0.005 

Log of HI of brand 
counts (µ) -0.067 0.031 0.029 -0.118 -0.017 

Road distances are measured in miles to the nearest foot. 
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Table A.2.2 
    

Station Price Regression Results of 2nd Adapted Model Treating Other Stations as a 
Single Category and Using Road Distances 

 
    90% confidence interval 
 Coefficient s.e. p-value low high 

Constant     1.995   0.009 0.000   1.980   2.010 

Population density    1.96E-06  1.38E-06 0.155 -3.08E-07  4.22E-06 

Traffic flow     0.00012 0.00009 0.181   -0.00003    0.00027 

Hypermart   -0.028  0.013 0.030 -0.048 -0.007 

Arco   -0.031  0.009 0.000 -0.045 -0.016 

Chevron    0.070  0.007 0.000  0.058  0.082 

Conoco   -0.011  0.009 0.203 -0.026  0.003 

Citgo    0.034  0.011 0.002  0.016  0.053 

Diamond Shamrock -0.026  0.008 0.001 -0.038 -0.013 

Exxon    0.043  0.011 0.000  0.026  0.060 

Mobil    0.040  0.008 0.000  0.027  0.054 

Shell    0.059  0.009 0.000  0.043  0.074 

76  0.019  0.012 0.117 -0.001  0.039 

Texaco    0.059  0.013 0.000  0.038  0.080 

Quik-Mart -0.012  0.008 0.131 -0.025  0.001 

Other -0.003  0.007 0.645 -0.015  0.009 

Convenience store   -0.007  0.008 0.341 -0.020  0.005 

Franchise food outlet    0.016  0.007 0.029  0.004  0.028 

Car wash    0.006  0.008 0.444 -0.007  0.020 

Repair shop    0.014  0.007 0.057  0.002  0.026 

α hypermarts (αh)  1.496  0.679 0.028  0.378  2.613 

λ hypermarts (λh) -0.013  0.007 0.093 -0.025 -0.000 

α non-hypermarts (αn)  0.656  0.125 0.000  0.451  0.860 

λ non-hypermarts (λn) -0.009  0.004 0.014 -0.016 -0.003 

Log of HI of brand 
counts (µ) -0.035  0.017 0.047 -0.063 -0.006 

Road distances are measured in miles to the nearest foot. 
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Table A.2.3 
    

Station Price Regression Results of 2nd Adapted Model Treating Other Stations as 
Separate Categories and Using Road Distances 

 

    90% confidence interval 
 Coefficient s.e. p-value low high 

Constant     1.995 0.009 0.000   1.980   2.010 

Population density   1.83E-06 1.37E-06 0.181 -4.19E-07  4.09E-06 

Traffic flow     0.00012   0.00009 0.182   -0.00003    0.00027 

Hypermart   -0.027 0.013 0.033 -0.048 -0.006 

Arco   -0.031 0.009 0.000 -0.045 -0.017 

Chevron    0.070 0.007 0.000  0.058  0.081 

Conoco   -0.011 0.009 0.201 -0.026  0.003 

Citgo    0.034 0.011 0.002  0.016  0.053 

Diamond Shamrock -0.025 0.008 0.001 -0.038 -0.013 

Exxon    0.043 0.011 0.000  0.026  0.060 

Mobil    0.040 0.008 0.000  0.027  0.054 

Shell    0.059 0.009 0.000  0.043  0.074 

76  0.019 0.012 0.117 -0.001  0.039 

Texaco    0.059 0.013 0.000  0.038  0.080 

Quik-Mart -0.012 0.008 0.128 -0.025  0.001 

Other -0.004 0.007 0.546 -0.017  0.008 

Convenience store   -0.007 0.008 0.339 -0.020  0.005 

Franchise food outlet    0.016 0.007 0.027  0.004  0.028 

Car wash    0.007 0.008 0.413 -0.007  0.021 

Repair shop    0.013 0.007 0.067  0.001  0.026 

α hypermarts (αh)  1.526 0.683 0.025  0.402  2.649 

λ hypermarts (λh) -0.012 0.007 0.101 -0.024  0.000 

α non-hypermarts (αn)  0.641 0.120 0.000  0.444  0.837 

λ non-hypermarts (λn) -0.010 0.004 0.012 -0.016 -0.003 

Log of HI of brand 
counts (µ) -0.037 0.018 0.038 -0.066 -0.008 

Road distances are measured in miles to the nearest foot. 
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Appendix 3 
 

FORM OF WEIGHTING FACTORS 
 
 

As discussed earlier, we believe that the form of the weighting factors shown in 

Equation 1 is reasonable.  In order to check if our findings are sensitive to this 

assumption, we experimented with two alternative parameterizations.  Table A.3.1 shows 

results from using weighting factors with the form 








−

= α
ijd

ij ew  and Table A.3.2 shows 

results from using weighting factors with the form 

3









−

= α
ijd

ij ew .  In the first case the rate 

of decline in wij diminishes monotonically as dij increases.  In the second case, as in the 

parameterization shown in Equation 1, the rate of decline of wij initially increases with dij 

and then diminishes.  In comparison to the weighting factors shown in Equation 1 the 

second case has a more pronounced “shoulder” and is closer in character to a step 

function.  Figure A.3.1 includes a graphical comparison of the different forms of the 

weighting factor.  The results from using the alternative weighting factors are consistent 

with our earlier findings.  In particular, in both cases 0<< nh λλ , 0>> nh αα  and 

0<µ .  With the exception of αh and λh in the first case, all the relevant coefficients are 

statistically significant at the 10 percent level. 

As a final investigation of our choice of weighting factors, we estimated a 

simplified model that excluded the Herfindahl index of brand counts and in the place of 

the hypermart and non-hypermart counts included the unweighted counts of hypermarts 

and non-hypermarts present between zero and one mile of the gas station of interest, 
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between one and two miles of the gas station of interest and between two and three miles 

of the gas station of interest.  Results from estimating the model following this approach 

(the “distance ring model”) using ordinary least squares are shown in Table A.3.3. 

Table A.3.4 summarizes selected results from the distance ring model and 

compares them to the equivalent values using the original model.  In order to calculate 

values that can be compared to the coefficients of the unweighted counts of hypermarts 

and non-hypermarts generated by the distance ring model, we used the values of λh, αh, λn 

and αn estimated earlier and values of dij that divided the appropriate distance rings into 

two parts with equal areas.  On this basis, to generate an estimated price impact from the 

original model corresponding to the zero to one mile ring 
2

1=ijd  miles was used.  

The corresponding value for the one to two mile ring was 
2

5=ijd  miles and for the 

two to three mile ring it was 
2

13=ijd  miles.  If for each gas station type and distance 

ring we take as our null hypothesis that the price impact based on the original model is 

the true price impact, using the results of the distance ring model, none of the null 

hypotheses can be rejected at the 10 percent level using a two-tailed test.  
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Table A.3.1 
    

Station Price Regression Results Using 








−−−−

==== αααα
ijd

ij ew and Road Distances 

 
    90% confidence interval 
 Coefficient s.e. p-value low high 

Constant     1.994  0.009 0.000   1.979   2.009 

Population density    2.73E-06  1.49E-06 0.067  2.74E-07  5.19E-06 

Traffic flow     0.00014   0.00009 0.123  -0.00001   0.00029 

Hypermart   -0.030 0.013 0.017 -0.051 -0.009 

Arco   -0.031 0.009 0.000 -0.046 -0.017 

Chevron    0.070 0.007 0.000  0.058  0.082 

Conoco   -0.013 0.009 0.153 -0.027  0.002 

Citgo    0.034 0.011 0.003  0.015  0.052 

Diamond Shamrock -0.026 0.008 0.001 -0.039 -0.013 

Exxon    0.042 0.011 0.000  0.025  0.060 

Mobil    0.040 0.008 0.000  0.026  0.053 

Shell    0.059 0.009 0.000  0.044  0.075 

76  0.019 0.012 0.116 -0.001  0.039 

Texaco    0.059 0.013 0.000  0.037  0.080 

Convenience store   -0.006 0.007 0.424 -0.018  0.006 

Franchise food outlet    0.014 0.007 0.055  0.002  0.025 

Car wash    0.005 0.008 0.556 -0.009  0.019 

Repair shop    0.013 0.007 0.074  0.001  0.025 

α hypermarts (αh)  1.057 0.806 0.190 -0.269  2.384 

λ hypermarts (λh) -0.025 0.016 0.127 -0.051  0.002 

α non-hypermarts (αn)  0.655 0.172 0.000  0.372  0.937 

λ non-hypermarts (λn) -0.010 0.005 0.040 -0.018 -0.002 

Log of HI of brand 
counts (µ) -0.033 0.018 0.060 -0.062 -0.004 

Road distances are measured in miles to the nearest foot. 

 



 136 

 

 

 

Table A.3.2 
    

Station Price Regression Results Using 

3









−−−−

==== αααα
ijd

ij ew and Road Distances 

 
    90% confidence interval 
 Coefficient s.e. p-value low high 

Constant     1.993   0.009 0.000   1.978   2.008 

Population density    2.86E-06  1.45E-06 0.049  4.70E-07  5.24E-06 

Traffic flow     0.00016 0.00009 0.072 0.00001 0.00031 

Hypermart   -0.030 0.012 0.013 -0.050 -0.010 

Arco   -0.027 0.009 0.001 -0.041 -0.013 

Chevron    0.072 0.007 0.000  0.060  0.083 

Conoco   -0.011 0.009 0.204 -0.025  0.003 

Citgo    0.035 0.011 0.002  0.016  0.053 

Diamond Shamrock -0.024 0.008 0.001 -0.037 -0.012 

Exxon    0.045 0.010 0.000  0.028  0.062 

Mobil    0.042 0.008 0.000  0.029  0.056 

Shell    0.061 0.009 0.000  0.046  0.076 

76  0.021 0.012 0.065  0.002  0.040 

Texaco    0.061 0.013 0.000  0.040  0.082 

Convenience store   -0.007 0.008 0.372 -0.019  0.006 

Franchise food outlet    0.013 0.007 0.061  0.002  0.025 

Car wash    0.003 0.008 0.739 -0.011  0.017 

Repair shop    0.014 0.007 0.058  0.002  0.026 

α hypermarts (αh)  2.380 0.796 0.003  1.071  3.689 

λ hypermarts (λh) -0.011 0.005 0.028 -0.020 -0.003 

α non-hypermarts (αn)  1.488 0.323 0.000  0.957  2.018 

λ non-hypermarts (λn) -0.004 0.002 0.042 -0.006 -0.001 

Log of HI of brand 
counts (µ) -0.022 0.012 0.067 -0.042 -0.002 

Road distances are measured in miles to the nearest foot. 
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Figure A.3.1 
    

Comparison of Different Forms of the Weighting Factor 

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

0.80

0.90

1.00

0.00 1.00 2.00 3.00 4.00

dij

w
ij

exp(-diĵ 3)
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For ease of comparison, the base case weighting factor is shown with 
2

1=α  while for 

the other two cases 1=α . 
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Table A.3.3 
    

Station Price Regression Results Using Distance Ring Model and Road Distances 
 

    90% confidence interval 
 Coefficient s.e. p-value low high 

Constant     1.995 0.009 0.000   1.980   2.010 

Population density    2.30E-06 1.42E-06 0.103 -2.29E-08  4.63E-06 

Traffic flow     0.00017   0.00009 0.055    0.00002   0.00031 

Hypermart   -0.026 0.012 0.029 -0.046 -0.007 

Arco   -0.024 0.008 0.005 -0.038 -0.010 

Chevron    0.074 0.007 0.000  0.063  0.085 

Conoco   -0.008 0.009 0.347 -0.023  0.006 

Citgo    0.036 0.011 0.001  0.018  0.054 

Diamond Shamrock -0.023 0.008 0.002 -0.035 -0.010 

Exxon    0.044 0.010 0.000  0.027  0.061 

Mobil    0.046 0.008 0.000  0.033  0.059 

Shell    0.063 0.009 0.000  0.048  0.077 

76  0.026 0.011 0.024  0.007  0.044 

Texaco    0.067 0.013 0.000  0.047  0.088 

Convenience store   -0.006 0.007 0.397 -0.019  0.006 

Franchise food outlet    0.013 0.007 0.057  0.002  0.025 

Car wash    0.005 0.008 0.577 -0.009  0.019 

Repair shop    0.012 0.007 0.092  0.000  0.024 

# hypermarts 0 to 1 mile -0.005 0.006 0.392 -0.015  0.005 

# hypermarts 1 to 2 miles -0.007 0.004 0.074 -0.014 -0.001 

# hypermarts 2 to 3 miles -0.006 0.003 0.048 -0.011 -0.001 

# non-hypermarts 

0 to 1 mile -0.003 0.001 0.020 -0.006 -0.001 

# non-hypermarts 

1 to 2 miles -0.001 0.001 0.081 -0.002 -0.000 

# non- hypermarts  

2 to 3 miles  0.001 0.001 0.179 -0.000  0.002 

Road distances are measured in miles to the nearest foot. 
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Table A.3.4 
    

Comparison of Price Effects from Distance Ring Model and Original Model 

 
 

Estimated price impact of an additional gas station: 

 Based on distance ring model Based on original model 

Hypermarts 0 to 1 mile -0.0050  (0.0058) -0.0122 

Hypermarts 1 to 2 miles -0.0074  (0.0041) -0.0076 

Hypermarts 2 to 3 miles -0.0062  (0.0032) -0.0030 

Non-hypermarts 0 to 1 mile -0.0033  (0.0014) -0.0035 

Non-hypermarts 1 to 2 miles -0.0012  (0.0007) -0.0009 

Non- hypermarts 2 to 3 miles  0.0007  (0.0005) -0.0001 

Standard errors are indicated in parentheses. 
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Appendix 4 
 

SPATIAL AUTOREGRESSION 
 
 

As a further robustness check of our findings we estimated an autoregressive 

spatial model as shown in Equation 6. 

ii

nihiii

uLog

Xp

++

−++=

µ

λλβ

)counts brand ofIndex  Herfindahl(

)counthypermart (non)counthypermart (
 

where ερ += Muu     (6) 

This model allows for residual spatial effects in the error terms.  If residual spatial 

effects are in fact present, the coefficients estimated using our earlier model will be 

consistent but the estimates of standard errors will be incorrect and consequently 

inferences based on the results from the model could be erroneous.  Residual spatial 

effects would be present if the model omits a relevant variable that is itself spatially 

correlated such as demand characteristics that were incompletely captured by the control 

variables included in the original model.   

In Equation 6, M is a square matrix of the same dimension as the number of gas 

stations with a zero diagonal.  We assumed that the off-diagonal elements of M have the 

same form as wij shown in Equation 1.  We chose the corresponding distance 

normalization factor (we designate this value αu) to minimize the calculated sum of 

squared residuals.  We estimated the coefficients in the autoregressive spatial model 

using the generalized method of moments technique described in Kelejian and Prucha 
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(1999).115  In estimating the autoregressive model, we used the values of αh and αn 

estimated using our original model. 

Tables A.4.1, A.4.2, and A.4.3 show the results from estimating the 

autoregressive spatial model using road distances, Euclidean distances and travel times, 

respectively.  As discussed above, in each case the value of αu was chosen so as to 

minimize the sum of squared residuals.  In the model using road distances this value was 

0.33.  The corresponding value of ρ was estimated to be 0.0007.  Taken together, the 

estimated value of ρ and the value of αu that minimized the calculated sum of squared 

residuals suggest that any residual spatial effects are small in magnitude and are limited 

in geographic scope.   

Consistent with this observation, the coefficient values and the corresponding 

standard errors calculated using the autoregressive spatial model are not materially 

different from those calculated earlier using our original model.  We interpret this as 

implying that our choice of explanatory variables and the associated choices of weighting 

factors largely capture the spatial characteristics of prices.  It should be noted that this 

conclusion is predicated on M having the correct structure.  A comparison of the results 

shown in Tables A.4.1, A.4.2, and A.4.3 shows that this conclusion holds for all of our 

measures of distance. 

                                                 
115 Bell and Bockstael (2000) is an early example of an application of this technique to micro level data. 
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Table A.4.1 

    
Station Price Regression Results of Autoregressive Spatial Model Using Road 

Distances 
 

    90% confidence interval 
 Coefficient s.e. p-value low high 

Constant     1.994  0.009 0.000   1.979   2.008 

Population density    2.82E-06  1.33E-06 0.034  6.37E-07  5.00E-06 

Traffic flow     0.00015   0.00009 0.080   0.00001   0.00030 

Hypermart   -0.030 0.012 0.014 -0.050 -0.010 

Arco   -0.028 0.009 0.001 -0.042 -0.014 

Chevron    0.071 0.007 0.000  0.060  0.083 

Conoco   -0.011 0.009 0.197 -0.025  0.003 

Citgo    0.035 0.011 0.002  0.016  0.053 

Diamond Shamrock -0.025 0.008 0.001 -0.037 -0.012 

Exxon    0.044 0.010 0.000  0.027  0.061 

Mobil    0.041 0.008 0.000  0.028  0.055 

Shell    0.060 0.009 0.000  0.045  0.075 

76  0.020 0.012 0.078  0.001  0.040 

Texaco    0.060 0.013 0.000  0.039  0.082 

Convenience store   -0.007 0.008 0.376 -0.019  0.006 

Franchise food outlet    0.013 0.007 0.060  0.002  0.025 

Car wash    0.004 0.008 0.640 -0.010  0.018 

Repair shop    0.014 0.007 0.052  0.002  0.026 

λ hypermarts (λh) -0.014 0.005 0.011 -0.023 -0.005 

λ non-hypermarts (λn) -0.005 0.002 0.001 -0.007 -0.002 

Log of HI of brand 
counts (µ) -0.024 0.013 0.071 -0.045 -0.002 

Ρ     0.0007     

Road distances are measured in miles to the nearest foot. 

αu = 0.33 was used since this value minimized the sum of squared residuals 
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Table A.4.2 
    

Station Price Regression Results of Autoregressive Spatial Model Using Euclidean 
Distances 

 
    90% confidence interval 
 Coefficient s.e. p-value low high 

Constant     1.994  0.009 0.000   1.979   2.009 

Population density    2.91E-06  1.33E-06 0.028  7.29E-07  5.10E-06 

Traffic flow     0.00017   0.00009 0.050   0.00003   0.00032 

Hypermart   -0.026 0.012 0.033 -0.045 -0.006 

Arco   -0.029 0.009 0.001 -0.043 -0.015 

Chevron    0.072 0.007 0.000  0.060  0.083 

Conoco   -0.011 0.009 0.200 -0.025  0.003 

Citgo    0.034 0.011 0.003  0.015  0.052 

Diamond Shamrock  -0.025 0.008 0.001 -0.038 -0.013 

Exxon    0.044 0.010 0.000  0.028  0.061 

Mobil    0.040 0.008 0.000  0.026  0.053 

Shell    0.060 0.009 0.000  0.045  0.075 

76  0.021 0.012 0.076  0.001  0.040 

Texaco    0.059 0.013 0.000  0.038  0.080 

Convenience store   -0.005 0.007 0.480 -0.018  0.007 

Franchise food outlet    0.013 0.007 0.066  0.001  0.025 

Car wash    0.004 0.008 0.640 -0.010  0.018 

Repair shop    0.014 0.007 0.049  0.002  0.026 

λ hypermarts (λh) -0.013 0.005 0.016 -0.021 -0.004 

λ non-hypermarts (λn) -0.005 0.001 0.001 -0.008 -0.003 

Log of HI of brand 
counts (µ) -0.021 0.014 0.125 -0.044  0.002 

Ρ     0.0058     

Euclidean distances are measured in miles to the nearest foot. 

αu = 0.34 was used since this value minimized the sum of squared residuals. 
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Table A.4.3 

    
Station Price Regression Results of Autoregressive Spatial Model Using Travel 

Times 
 

    90% confidence interval 
 Coefficient s.e. p-value low high 

Constant     1.992  0.009 0.000   1.976   2.007 

Population density    1.24E-06  1.18E-06 0.291 -6.93E-07  3.18E-06 

Traffic flow     0.00015   0.00009 0.094   0.00000   0.00029 

Hypermart   -0.028 0.012 0.024 -0.048 -0.008 

Arco   -0.027 0.009 0.001 -0.041 -0.013 

Chevron    0.071 0.007 0.000  0.060  0.083 

Conoco   -0.012 0.009 0.186 -0.026  0.003 

Citgo    0.034 0.011 0.002  0.015  0.052 

Diamond Shamrock -0.023 0.008 0.002 -0.036 -0.011 

Exxon    0.045 0.010 0.000  0.028  0.062 

Mobil    0.041 0.008 0.000  0.028  0.055 

Shell    0.061 0.009 0.000  0.045  0.076 

76  0.022 0.012 0.055  0.003  0.042 

Texaco    0.059 0.013 0.000  0.038  0.080 

Convenience store   -0.004 0.008 0.552 -0.017  0.008 

Franchise food outlet    0.014 0.007 0.047  0.002  0.026 

Car wash    0.003 0.008 0.709 -0.011  0.017 

Repair shop    0.013 0.007 0.077  0.001  0.025 

λ hypermarts (λh) -0.012 0.006 0.036 -0.021 -0.003 

λ non-hypermarts (λn) -0.004 0.001 0.010 -0.006 -0.001 

Log of HI of brand 
counts (µ) -0.027 0.014 0.048 -0.050 -0.005 

Ρ 3.69E-06     

Travel times are measured in whole minutes with no times less than one minute. 

αu = 0.21 was used since this value minimized the sum of squared residuals. 
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Appendix 5 

 

COMMON OWNERSHIP OF STATIONS 
 
 

In order to investigate the possible impact of common ownership on prices, we 

collected information about the ownership of the gas stations in our dataset from the 

Arizona Department of Weights and Measures (“ADWM”) and the Arizona Department 

of Environmental Quality (“ADEQ”).  These state authorities have responsibility for 

monitoring compliance with certain consumer and environmental laws and in this 

capacity they maintain records that are available for public inspection which include 

information about gas stations.  In general we found the ADEQ data to be the more useful 

for our purposes and in most cases we relied on this source which we augmented by the 

ADWM data in the event of ambiguities or missing information.   

All gas stations in Arizona are required to obtain a permit to operate underground 

storage tanks.  ADEQ maintains a directory of locations that have obtained such permits 

which includes the identity of the owner of the site.  It should be noted however that the 

stated owner is not necessarily the ultimate economic owner.  It could, for example, be 

the case that two stations which have different corporate owners are in fact under 

common control via an entity that owns both of the disclosed owners.  Using the 

information from ADEQ and ADWM we identified a total of 17 ownership groups for the 

gas stations in our dataset.  38 gas stations did not appear to be part of any ownership 

group.  Details of the ownership groups are shown in Table A.5.1.  

Using the information summarized in Table A.5.1, we estimated a revised version 



 146 

of the model (the “3rd adapted model”) by adding an additional variable; the log of the 

Herfindahl index of ownership group counts.  This new variable was calculated in the 

same way as the Herfindahl index of brand counts discussed earlier except ownership 

groups rather than brands were used to differentiate between gas stations.  For the 

purposes of calculating the Herfindahl index of ownership group counts, a single distance 

normalization factor, αog, was applied to all gas stations irrespective of their brands.  The 

results from following this approach are shown in Table A.5.2. 

As can be observed from Table A.5.2, when the log of the Herfindahl index of 

ownership group counts is included in the model its coefficient and the coefficient for the 

log of the Herfindahl index of brand counts are not statistically significantly different 

from zero.  The same is true of αog.  It appears that, in the manner we are currently 

measuring it, common ownership has no discernable impact on prices that is not already 

reflected by the Herfindahl index of brand counts.   

We hypothesize two explanations for this finding.  First, as discussed earlier, the 

information we have concerning ownership is incomplete and may not always reflect 

whether or not gas stations are under common ownership.  Second, as discussed in 

Chapter 2, gas stations can be operated under a number of different contractual 

arrangements and therefore it may be the case that common ownership is simply not 

indicative of the likelihood of pricing coordination among gas stations.  For example, 

although all other things being equal we might expect gas stations that are owned and 

operated by the same refiner to coordinate pricing, this would not be the case if the 

stations are leased to separate independent operators that are individually responsible for 
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pricing polices.  Since at present we have no information about lease arrangements we 

are unable to investigate this issue further. 

 

Table A.5.1 
    

Analysis of Gas Station Ownership Groups 
 

 Name of Ownership Group # Stations  

 Circle K Stores Inc  83  

 Loma Catalina Co  16  

 Diamond Shamrock Arizona Inc  14  

 Quik-Mart Stores Inc  14  

 Giant Industries Arizona Inc  10  

 BP West Coast Products LLC   8  

 Shell Oil Products   8  

 AZ Portfolio Properties Group LLC   7  

 7-Eleven Inc   6  

 Reays Ranch Investors LLC   6  

 ConocoPhillips   5  

 Cox Investment Group LLC   5  

 C and T Oil Company   4  

 Chevron Products Co   4  

 Frys Food Stores of America Inc   3  

 Capin Enterprises Inc   2  

 Costco Wholesale   2  

 No ownership group  38  

          Total       235  
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Table A.5.2 

    
Station Price Regression Results of 3rd Adapted Model Using Road Distances 

 
    90% confidence interval 
 Coefficient s.e. p-value Low high 

Constant     1.993  0.010 0.000   1.977   2.009 

Population density    2.80E-06  1.56E-06 0.071  2.46E-07  5.36E-06 

Traffic flow     0.00015    0.00009 0.095   0.00000   0.00030 

Hypermart   -0.030 0.012 0.013 -0.050 -0.010 

Arco   -0.028 0.009 0.001 -0.043 -0.014 

Chevron    0.071 0.007 0.000  0.060  0.083 

Conoco   -0.011 0.009 0.209 -0.025  0.003 

Citgo    0.035 0.011 0.002  0.016  0.053 

Diamond Shamrock -0.025 0.008 0.001 -0.037 -0.012 

Exxon    0.045 0.010 0.000  0.027  0.062 

Mobil    0.042 0.008 0.000  0.028  0.055 

Shell    0.061 0.009 0.000  0.046  0.076 

76  0.020 0.012 0.079  0.001  0.040 

Texaco    0.061 0.013 0.000  0.039  0.082 

Convenience store   -0.007 0.008 0.368 -0.019  0.006 

Franchise food outlet    0.013 0.007 0.063  0.002  0.025 

Car wash    0.004 0.009 0.632 -0.010  0.018 

Repair shop    0.014 0.007 0.059  0.002  0.026 

α hypermarts (αh)  1.458 0.644 0.024  0.398  2.518 

λ hypermarts (λh) -0.014 0.007 0.050 -0.025 -0.002 

α non-hypermarts (αn)  0.872 0.216 0.000  0.517  1.226 

λ non-hypermarts (λn) -0.005 0.003 0.049 -0.009 -0.001 

Log of HI of brand 
counts (µ) -0.020 0.019 0.288 -0.051  0.011 

α ownership group (αog)  1.000 2.032 0.623 -2.342  4.342 

Log of HI of ownership 
group counts -0.005 0.020 0.786 -0.038  0.027 

Road distances are measured in miles to the nearest foot. 
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