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Selling costs and switching costs: explaining retail
gasoline margins

Severin Borenstein*

Recent theoretical work has shown that price discrimination can take place in imperfectly
competitive, as well as monopoly, markets. The persistence of higher retail margins on un-
leaded than on leaded gasoline during the 1980s suggests that discrimination may occur
even in very competitive markets. This article studies a number of cost-based explanations
for such gasoline pricing, as well as the possibility of price discrimination. The analysis
indicates that gas stations discriminate against groups of customers who are less likely to
switch to another station. The conclusions highlight the influence of shopping or search costs
on pricing decisions, even in markets thought to be quite competitive.

1. Introduction

B Throughout the 1980s, retail margins on unleaded regular gasoline exceeded margins
on leaded regular gasoline. In 1987, for instance, wholesale prices of the fuels were nearly
equal, but the retail price of unleaded gas averaged five cents greater than the retail price
of leaded gasoline. The average difference in margins on self-service sales expanded from
about one cent in 1980 to nearly six cents in 1986, and then declined back to about two
cents by the end of the decade.! In some areas, the relationship has even reversed now, with
the margin on leaded gasoline exceeding the margin on unleaded gasoline. In this article I
analyze a number of possible explanations for the differences in retail margins between
leaded and unleaded gasoline and for the changes in these differences over time.?

The difference in retail margins could indicate that the industry departs significantly
from the perfectly competitive ideal. In markets where firms are heterogeneous, differing
by location for instance, it is well understood that sellers can exercise market power without

* University of California, Davis.

For helpful comments, the author thanks Tim Bresnahan, Harold Demsetz, Carol Gilbert, Jim Levinsohn,
Jeffrey MacKie-Mason, Nancy Rose, Andrea Shepard, Gary Solon, two referees, and participants in seminars at
NBER, Tuck School of Business, and the Universities of California at Berkeley, Davis, and Los Angeles. Janet
Netz, Michael Orszag, Jamie Seguino, Paula Van Lare, and Judy Yu provided diligent research assistance. Gary
Dolce was very helpful in obtaining data. Any remaining errors are the sole responsibility of the author.

! During the decade, the chemical differences between the two fuels narrowed substantially. Due to changes
in government regulation, the average lead content in leaded gasoline declined from 1.24 grams of lead per gallon
in 1980 to 0.31 in 1986, and to just 0.09 in 1988.

2 The term “margin” is used to mean P, — P,,, retail minus wholesale price. Although margin is highly
correlated with the retail markup, (P, — P,)/P,, and standard microeconomic theory might suggest focusing on
markups, I discuss the retailer behavior in terms of margins, for reasons explained below.
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necessarily earning economic profits. Recent theoretical works by Katz (1984), Borenstein
(1985), and Holmes (1989 ) demonstrate that price discrimination can persist in such mar-
kets.? Discrimination in these markets differs from monopoly price discrimination, because
it can stem not only from variations in buyers’ valuations of the product, but also from
variations in the buyers’ willingness to switch sellers, i.e., differences in cross elasticities of
demand among sellers in the market. Since 1986, many stations have stopped carrying
leaded gas. This has increased the average distance between sellers of leaded gasoline relative
to the average distance between sellers of unleaded, and thus has raised the search costs of
buyers of leaded gasoline relative to those of unleaded buyers. I use variation in the estimated
proportion of stations that carry leaded gasoline to study the impact of heterogeneous
switching costs on margin differences.

The margin differences could also be based upon differences in the costs of selling
gasoline to these different types of buyers. I consider a number of cost-based explanations.
Some of these relate directly to the marginal costs of serving different types of buyers, while
others reflect possible differences in the average fixed costs of carrying each type of fuel. I
also examine strategic explanations for the margin differences, particularly those that focus
on the pricing of one type of gasoline to signal a retailer’s prices on its other products.

Some of these hypotheses lend themselves to rigorous statistical tests; others must be
evaluated by their consistency with the basic facts of the market and its evolution. I conclude
that the most plausible explanation for the cross-sectional and time-series pattern of margin
differences is that gasoline stations have some local market power and that they price dis-
criminate against customers who are less likely to switch stations, i.e., those who have a low
cross elasticity among sellers. The presence of price discrimination in such a competitive
market suggests that the degree of market power necessary to support price discrimination
is far less than that generally associated with monopoly.*

2. Explanations for margin differences in gasoline retailing

B All of the explanations for the differences between unleaded and leaded gasoline margins
are fairly straightforward, though some may be difficult to distinguish empirically. This
section presents each theory and explains how it might lead to the pattern of margin dif-
ferences that was observed in the 1980s. Section 3 discusses the data and presents some
summary statistics about the buyers and prices of leaded and unleaded gasoline. In Sec-
tion 4 I derive and implement a test of the price discrimination hypothesis.

0O Price discrimination. If a gasoline station faces different elasticities of demand from
different groups, and if buyers cannot easily resell the product or switch between groups—
as would be the case for most owners of cars that use unleaded fuel who do not wish to
damage their catalytic converters—then margins are likely to differ across groups of pur-
chasers. Borenstein (1985) presents such a model of price discrimination when buyers are
heterogeneous and free entry drives profits in the industry to zero. The results are largely
consistent with Holmes’ (1989) work in which he solves for a noncooperative duopoly
equilibrium with price discrimination. In both studies, price discrimination is not eliminated,
or necessarily even retarded, by the presence of competitors.

A gasoline station may face different demand elasticities from unleaded than from
leaded gasoline buyers, either because the groups differ in their elasticity of demand for the
good or because they differ in their willingness to switch sellers of the good. Using a char-

3 See Varian (1989) for a review of nonmonopoly price discrimination theories.
4 Shepard (1991) reaches a similar conclusion in studying the retail gasoline industry, as do Borenstein and
Rose (1991) in studying the domestic airline industry.
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acteristic-space model of monopolistic competition, Borenstein (1985) distinguishes these
two bases for discrimination as differences in reservation price for the good at the buyers’
most preferred points and differences in the cost or utility loss from buying a product away
from the buyers’ most preferred points. Holmes generalizes these aspects of heterogeneity
and puts them in more familiar terms, calling them differences in “industry elasticities” for
the product and differences in “cross elasticities” among sellers.

Salop (1979) points out that the nature of competition will depend on what buyers
perceive to be the alternatives to their most preferred actions in the market. If most con-
sumers’ next-best alternative to buying from a given seller is not to buy from any seller in
the market, then most purchases are made under monopolistic conditions. In that case,
Borenstein (1985) concludes that price discrimination in the market will be based on dif-
ferences in buyers’ values of the product, what Holmes terms differences in industry elas-
ticities. On the other hand, if most purchases are made under competitive conditions—
meaning that a company’s marginal consumer is just indifferent between buying from it or
a competing seller in the market—then the dominant source of price discrimination is likely
to be heterogeneity in costs of switching sellers (heterogeneity in cross elasticities, using
Holmes’ terminology).

These two types of price discrimination can be difficult to distinguish empirically,
because the variables that would be used to reveal a buyer’s cost of switching among sellers
or searching for low prices, e.g., income or employment status, would also be correlated
with his reservation price. In recent years, however, the cost of switching sellers has increased
for buyers of leaded gasoline as a result of a change that is not directly related to their
demographic characteristics. Since 1985, when nearly all stations carried both types of regular
gasoline, the proportion of stations that sell leaded gasoline has declined. The average distance
between sellers of leaded gasoline has increased and, more important, has ceased to be equal
to the average distance between sellers of unleaded gasoline.® If buyers’ costs of switching
retailers are important determinants of the margin on gasoline, then an increase in the
distance between sellers of leaded gasoline, without a similar change in the distance between
sellers of unleaded gas, would be expected to increase the margin on leaded gas relative to
the margin on unleaded gas. In the empirical section, I use information on the share of
gasoline in an area that is leaded, and some direct information on the share of stations
carrying leaded gasoline, to diagnose price discrimination based on heterogeneity in switching
costs.

O Cost-based margin differences. The cost-based explanations for margin differences take
two basic forms, only one of which presumes a perfectly competitive retail gasoline market,
where prices will equal short-run marginal cost at all times. The explanation consistent with
perfect competition is that, on a per-gallon basis, the marginal cost of serving a purchaser
of leaded gasoline is lower than the marginal cost of serving a purchaser of unleaded gasoline.
This could be the case if (1) some costs of serving a customer are not related to the size of
purchase, ¢ such as the cashier’s time at a self-service station or the attendant’s time to clean
windshields, check oil, etc., (2) stations collect revenues for these indirect costs through
their linear prices of gasoline, and (3) buyers of leaded gasoline buy larger quantities of gas
per visit than buyers of unleaded gasoline.” The first proposition is likely to be true to some
extent at least. Evidence of the second proposition comes from the fact that stations do not
charge a fixed price for full service, but rather just increase their margin on the gasoline

5 These average distances had been equal for the buyers of each type of fuel since stations were first required
to carry unleaded gasoline in the mid-1970s.

6 Or, some costs increase with size of purchase, but less than linearly.

7 Lott (1991) suggests this as one possible cost-based explanation for the leaded/unleaded price difference,
though he offers scant empirical support.



BORENSTEIN / 357

purchased.® The third proposition is an empirical question that I address in the next section.
The per-gallon cost of serving buyers of unleaded gasoline could also be greater if they tend
to pay by a method that is more costly for the station owner to process, namely credit card.
I shall examine this explanation as well.

An alternative cost-based explanation focuses on differences in average fixed cost. If
stations have similar fixed costs associated with carrying each type of fuel and if they sell
more of one type of fuel than another, then the fully allocated or average cost of selling a
fuel at lower volume will be greater per gallon than that of a more popular fuel. The expla-
nation can be seen by considering the expected outcome if there were completely separate
markets for leaded and unleaded fuel. As the demand for leaded fuel declines, some leaded-
fuel firms leave the market. Without some imperfection in competition, however, the long-
run equilibrium price still remains at minimum average cost, which is unchanged by a
decrease in demand for the product. All adjustment occurs through changes in the number
of firms. With monopolistic competition, it is possible that some firms will exit and others
will slide up (reduced per-firm quantity) or down (increased per-firm quantity) their average
cost curves, resulting in a higher or lower price in the new zero-profit equilibrium. The
effect on price, or margin, will depend on the shape of each firm’s average cost curve and
the change in the elasticity of demand that each firm faces. Since the result will depend on
the demand elasticity faced by each firm, this theory is difficult to fully separate from price
discrimination. So long as all stations continue to carry leaded gasoline, the average-cost
explanation is consistent with increases in the relative margin on leaded gasoline as its use
declines, but the result of the argument is ambiguous if some stations drop the fuel, because
the volume sold by the remaining stations could increase or decrease. When all stations do
carry both fuels, the average cost explanation implies a precise relationship between margins
and the relative volume of each grade of gasoline sold, as discussed in the following section.

Some of the trade publications in the service station industry have stated that the low
margin on leaded gasoline reflects its use as a “loss leader” or “fighting brand.” These two
terms seem to have nearly the same meaning in reference to the gasoline market, though
neither is used to mean exactly the same thing as it has in the past.® The argument is that
gas stations post low prices for regular leaded gasoline to signal, accurately or not, that they
offer low prices on all grades and types of gasoline that they sell. Thus, the theory goes,
buyers of unleaded and premium gasolines will infer the relative prices of their types and
grades of gasoline from the stations’ prices for leaded regular gasoline. If competition among
stations can occur only, or most easily, on leaded regular gasoline, then this explanation
may be credible, but one must ask why stations with lower prices on unleaded gasoline
don’t post those prices as well or instead. In fact, most stations now do post their prices for
unleaded regular gasoline and have for many years.'°

8 The full-serve/self-serve differential cannot explain the margin differences between leaded and unleaded
gasoline, however, because the differential exists separately for full-serve and self-serve purchases of each product.

? The reference to loss leaders in gasoline retailing does not usually mean that the price is intended to induce
buyers to enter the station so that they will buy other products as well as the one advertised at a low price. This
traditional use of the term does have some application to stations that sell other products as well, i.e., those with
convenience stores or service bays. The latter is unlikely to explain margin differences at self-service stations, most
of which do not perform maintenance. The former is unlikely to be an explanation, because the latest data available
(1988) indicate that convenience store/gas stations still account for less than 7% of volume nationwide. In either
case, even if these were significant incentives, it is not clear why drivers of “leaded” cars would be better prospects
to attract. Similarly, fighting brand may not have the same implication as it did in the cigarette industry at the turn
of the century, when the American Tobacco Company used a discount brand to appeal to the most price-sensitive
buyers who would otherwise switch to other companies that produced only lower-quality brands.

!0 Nalebuff (1987) notes the higher average margin on unleaded than on leaded regular gasoline and suggests
two possible explanations: the “loss leader” theory and the possibility that stations discriminate based on differences
in search costs.
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3. Some facts about gasoline consumers and prices

m In this section, I present aggregate demographic data about the buyers of leaded and
unleaded gasoline and data on U.S. average prices and margins for each type and grade of
gasoline. These data cast doubt on the likelihood that the cost-based theories discussed in
the previous section could substantially explain the pattern of margin differences over time.
They also give preliminary support to the view that price discrimination explains at least
part of the differences in margins.

The data on buyers is from NPD, Inc.’s panel study of the gasoline-purchasing behavior
of 5000 families from 1980 to 1984. This panel study includes data on characteristics of
the families, the cars they own, and the gasoline purchases they make, including size of
purchase, grade and type of gasoline, and method of payment. Table 1 presents averages
for segments of the purchasing population during two time periods.'!

The most notable contrasts are that buyers of leaded gasoline are poorer than unleaded
buyers and are somewhat less likely to use a credit card.!? The income differences seem to
widen substantially between 1980 and 1984. Buyers of leaded gasoline do not seem to make
consistently smaller or larger purchases than unleaded buyers, and in no case do average

TABLE 1 Characteristics of Regular-Grade Gasoline Purchasers, 1980 and 1984
Average Average Average Average Percent
Sample Gallons Age of Age of Family Using
Size Purchased- Buyer Auto Income Credit Card

1980
Lead, self-serve 98978 10.2 45.2 7.2 $33,017 25.6%
Unlead, self-serve 50512 10.5 46.6 2.7 $37,347 29.9%
Lead, self-serve, premium 6129 10.2 45.4 9.6 $34,375 37.0%
Unlead, self-serve, premium 7068 10.4 46.7 33 $35,983 40.0%
Lead, full-serve 60477 10.1 44.8 7.6 $30,411 30.2%
Unlead, full-serve 42228 10.8 48.0 3.0 $38,027 38.9%
Lead, full-serve, premium 5559 10.7 45.0 9.0 $36,506 38.6%
Unlead, full-serve, premium 8989 11.0 45.9 3.6 $36,853 44.1%

1984
Lead, self-serve 61580 11.0 46.9 9.9 $29,379 21.9%
Unlead, self-serve 95652 10.4 47.9 4.1 $36,584 27.7%
Lead, self-serve, premium 1516 11.0 49.5 11.2 $32,965 22.4%
Unlead, self-serve, premium 23267 11.0 47.4 4.6 $36,176 35.4%
Lead, full-serve 19230 10.1 46.2 10.4 $27,538 22.6%
Unlead, full-serve 34653 10.1 479 4.6 $35,454 29.6%
Lead, full-serve, premium 637 12.3 54.0 11.6 $29,299 42.1%
Unlead, full-serve, premium 12798 10.6 46.9 49 $35,916 38.4%

All figures except gallons purchased are weighted by gallons purchased.
Average family income figures are in January 1989 dollars.
Standard errors of all averages or percentages are less than 0.5% of the estimates.

" Data from the first half of 1980 could be distorted by residual effects from the gasoline shortages and
rationing that began in the summer of 1979. For this reason, Table 1 is constructed only using data from the second
half of each year.

12 The family income figures could be distorted by differences in family size, but these differences are quite
small. For the second half of 1984, the (gallon-weighted ) average family size of a self-service buyer of regular leaded
gasoline was 3.41, while the average for a self-service buyer of regular unleaded gasoline was 3.30. For the second
half of 1980, these figures were 3.49 and 3.40. Not shown in the table, but consistent with the income and credit
card differences, buyers of unleaded gasoline are better educated and are less likely to be unemployed or employed
only part time than buyers of leaded gasoline.
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purchase sizes appear to differ by more than 10%. The average age of buyers does not seem
to differ substantially.'?

The idea that retailers charge a higher per-gallon margin on unleaded gasoline to com-
pensate for the smaller average purchases made by buyers of this product is given little
support.'* Although it does appear to be the case in 1984 that the average self-serve purchase
of regular unleaded gasoline was about 5% smaller than the average self-serve purchase of
regular leaded gasoline, this cannot explain a substantial difference in retail margins. If the
fixed cost per purchase is the same for the two types of buyers, then only a 5% higher margin
on unleaded gasoline can be justified by this cost argument. In 1984, the average margin
on unleaded gasoline was more than two times the average margin on leaded gasoline.
Furthermore, in 1980 the average self-serve purchase of leaded gasoline was smaller than
for unleaded gas. In all of the other grade/service categories, the average purchase size of
unleaded is as high or higher than leaded, with the exception of the very small sample of
leaded, premium, full-serve purchases in 1984.

The credit-card cost explanation of margin differences is also given little support in
Table 1. The NPD data indicate that buyers of unleaded gasoline did in 1984 make greater
use of credit cards, but the difference cannot justify even a half-cent difference in average
margins. If 6% more of the regular unleaded buyers used credit cards (as was the case in
1984 for self-serve purchases), and if such use added five cents per gallon to the retailer’s
cost of selling, then this difference in credit card use could explain just a 0.3-cent higher
average margin on unleaded gasoline than on leaded gasoline. In fact, retailers’ additional
costs of credit card purchases is less than 5 cents per gallon, as indicated by the 3- or
4-cent cash discount that some stations now offer.!* In addition, more than three-quarters
of the credit card purchases in every category are made with the station’s own credit card,
rather than a bank card. Presumably, the internal cost of processing these charges is lower
than the fee paid on receipts from bank cards. Lastly, the credit-card cost explanation
provides no apparent explanation for the pattern of increasing and then decreasing margin
differences during the 1980s.

Aggregate data on gasoline prices and quantities are presented in Table 2. The price
data, from Lundberg Survey, Inc., include average wholesale and retail prices for full-service
and self-service sales of leaded regular, unleaded regular, and unleaded premium gasoline
in up to 63 Standard Metropolitan Statistical Areas (SMSAs) for January of the years 1981-
1989. The data for leaded premium gasoline run from 1981 to 1986, but most SMSAs show
no leaded premium sales after 1983. I focus on self-service sales, which have made up more
than half of regular-grade gasoline sales since 1980.'¢ Data on volume sold of each type and
grade of gasoline by state are from the Department of Energy’s (DOE’s) Petroleum Marketing
Monthly and a study by Ethyl Corporation.'’

13 The high average age of all buyers in the survey is explained in part by the fact that the survey included
only households of two or more people and seems to have a somewhat larger proportion of retired people than is
representative of the population. See Gilbert (1986) for a thorough discussion of the NPD survey data.

141 examine this argument in terms of retail margins, rather than markups, because if the pricing is intended
to cover the retailers’ costs of the transaction, the net revenue per transaction, not the proportional revenue, is the
correct indicator.

15 That the 5 cents per gallon figure is too high is also supported by the fact that gas stations generally pay
credit card companies 3% or less of their credit card revenues.

16 Cities in Oregon and New Jersey, where self-service gasoline stations are not permitted, were excluded from
the analysis. In all other states, self-service accounted for at least half of all retail gasoline sales in 1988. The
Lundberg data do not explicitly record discounts for cash purchases, but the argument for higher average margins
when a higher proportion of customers use credit cards holds whether the discount for cash is given explicitly or
just factored into the retailer’s pricing decision.

17 The DOE source exists for 1983-1989. Volume data for earlier years are from the Ethyl Corporation study.
The two series overlap in 1983 and are highly correlated in that year.
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