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Hubs and high fares: dominance and market power
in the U.S. airline industry

Severin Borenstein *

This article estimates the importance of route and airport dominance in determining the
degree of market power exercised by an airline. The results indicate that an airline’s share
of passengers on a route and at the endpoint airports significantly influences its ability to
mark up price above cost. The high markups of a dominant airline, however, do not create
much of an “‘umbrella” effect from which carriers with smaller operations in the same markets
can benefit. The article suggests a number of possible explanations for this asymmetry.

“[T]here is still much to do before we can be confident that we have established a northeast stronghold that is as
impervious as possible. Ideally we should control a major portion of the traffic at each of the cities in the northeast.
The beauty of the niche strategy is not just the marketing identity and control that it gives us. In addition, it enables
us to keep control of prices within our niche territory, thus insulating a significant portion of our traffic from the
devastating effects of unbridled price competition.”

—Randall Malin, Executive Vice-President of USAir, 1985.
Internal memo to the President and CEO of USAIr.
(Exhibit in USAir-Piedmont Merger Case, July, 1987.)

1. Introduction

B It has by now been well established that airline pricing does not closely reflect the perfect
contestability ideal.! A number of earlier works have shown that prices on a route increase
when concentration increases. This article attempts to establish more clearly the sources of
market power in the airline industry.

Two empirical findings presented here indicate that the correlation between route con-
centration and high prices cannot be adequately explained by the traditional theories in
which high concentration facilitates tacit or explicit collusion. First, the high average prices
that some airlines are able to sustain in concentrated markets do not permit all participants
in the market to charge similar prices. An airline with a large share of the traffic on a route
appears to exercise market power without creating an ‘“‘umbrella” effect that allows other
airlines to raise their prices as much.
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Second, one source of market power on city-pair routes seems to be the size of a
carrier’s operations at the endpoints of the route. When a carrier serves a large share of the
passengers who travel to or from the endpoints of a route, its attractiveness to passengers
who travel on the route itself is enhanced. This tends to increase the airline’s share on the
route and its average price.

There is substantial anecdotal evidence that an airline with a dominant share of the
traffic at an airport has a competitive advantage on routes that include that airport.2 Among
the many factors that may allow a dominant carrier at an airport to deter entry or lessen
the competitiveness of those that do enter, a distinction can be drawn between competitive
advantages that occur naturally and those that result from institutions created by the airlines.
In the former category, one would probably include the dominant reputation acquired by
a carrier as a natural consequence of offering most of the flights to and from a city. The
latter group encompasses frequent-flyer programs and reward systems for travel agents that
pay bonuses when the agent books more travel with one airline to the exclusion of others.
In addition, control of the computer reservation systems used by travel agents has been
argued to give an airline advantages over its competitors. Finally, at crowded airports, there
is some evidence that an airline with large-scale operations may be able to inhibit potential
competitors’ abilities to obtain gates and other facilities necessary for entry or expansion of
service at that airport.

The following section sets out the arguments for anticompetitive interpretations of the
frequent-flyer plans and travel agent bonus programs. It also discusses other factors that
may work to the advantage of an incumbent, both in deterring entry and in competing with
other firms if entry does occur. Section 3 presents the equations that I estimated in order
to evaluate the effect of airport and route dominance. It also presents the econometric
technique for estimation and describes the data set used. The results, presented in Section
4, indicate that share of traffic at endpoint airports and share of traffic on the route both
have significant positive effects on the price that an airline charges. Conclusions and policy
implications are discussed in Section 5.

2. The advantages of airport and route dominance

B As the quote at the beginning of this article indicates (and many other statements of
airline managers have supported ), airlines value airport dominance for the insulation such
dominance may give them from competition.? As is common in many industries, the same
factors that might give advantages to an incumbent firm if entry occurs are also likely to
discourage entry in the first place. Thus, marketing devices or other factors that give an
advantage to a dominant airline may result in it gaining larger shares of passengers on a
route, as well as greater market power given its share of traffic.

One of the best-known marketing devices in the airline industry is frequent-flyer pro-
grams (FFPs). These programs give a gift, usually free travel, to a customer after he or she
has conducted a certain amount of business with the airline. FFPs have been effective in

2 The quote above is representative of the views of many airline executives. In the USAir-Piedmont merger
case, Piedmont’s Vice-President for Planning stated that they would never consider entering the Pittsburgh-Wash-
ington, D.C. (National Airport) market because of USAir’s dominant position at Pittsburgh. He said, however,
that Piedmont might compete with USAir from its own hub, Baltimore, to Pittsburgh because “that is strength
against strength.” (USDOT, Docket 44719, USAir-Piedmont Merger Case, transcript p. 615, testimony of Richard
T. James, July 23, 1987.) See also Wall Street Journal, July 20, 1987 and Borenstein (1989).

3 For a summary of these views, see Levine (1987). Levine’s views are particularly important because he has
managed airlines, regulated them, and studied them as an academic. He was a high-ranking policy maker at the
Civil Aeronautics Board in the late 1970s, an Executive Vice-President of Continental Airlines, and then CEO of
New York Air in the early 1980s. His evidence is first-hand if, at points, anecdotal. Furthermore, to the extent that
barriers to entry are effective if they are perceived to exist, Levine’s views that they exist are important in and of
themselves.
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attracting repeat business, especially from the most lucrative group of customers, business
travelers. Since FFPs were first implemented in 1980, many car rental agencies, motel and
hotel chains, and credit cards companies have begun to offer similar programs.

It is noteworthy that the users of such programs are firms that sell many heterogeneous
products, differentiated at least by location, and that the payoff schedules are nonlinear.*
The marginal bonus from additional business with one of these companies increases with
the amount of business conducted.’ Furthermore, these firms derive much of their revenue
from business people who are making purchases for which they do not directly bear the full
cost. Yet, the bonuses are given directly to the purchaser rather than to the purchaser’s
company.

One key to loyalty inducement from FFPs seems to be the extensiveness of the airline’s
route network. In the 1987 USAir-Piedmont merger case, for instance, the joint applicants
argued that their comparatively small route structures meant that it took longer for customers
to accumulate mileage towards bonuses, and the fact that they offered few attractive “payoff”
destinations meant that the bonuses were less valued when they were received. These factors,
they argued, put them at a disadvantage in the use of FFPs relative to the larger airlines.®
Though some of these difficulties can be addressed by forming affiliated FFPs, in which
many airlines participate in the same program, the transaction, bargaining, and coordination
costs of such arrangements are recognized to be substantial.’

When an airline offers extensive service from a traveler’s home airport, its FFP becomes
more attractive for two reasons. First, since the bonus value is an increasing marginal function
of the mileage or points accumulated, the traveler will have an incentive to concentrate his
business with just one or a few airlines. The customer is likely to choose the airline that he
expects to be travelling with most often in the future: the one with the most service on the
routes he flies and the one that flies the most routes from his home. Second, since the most
common bonus gift is a certificate good for free travel on the airline to the customer’s choice
of destination (with restrictions in some cases, such as remaining within the continental
U.S.), the expected value of such a bonus will be greater to a customer if the airline serves
more destinations, with more direct service, from his likely point of departure.

It has also been widely stated that a primary purpose of these programs is to offer
kickbacks on business purchases in the form of a gift to the agent who does the buying for
the business.® When the buyer places an unusually high value on the bonus relative to the
value she places on marginal payments for the purchased travel—as results from this prin-
cipal/agent problem—the FFP increases in effectiveness. Although such an incentive might
raise a travel-purchasing firm’s costs, FFPs also increase the compensation received by its
employees. Furthermore, such compensation is not taxed. Thus, one can imagine an
allocation of costs and benefits from such kickbacks in which the only net loser is the
government.’

Though the frequent-flyer program is probably the most well-known airline marketing
device, a similar, but less publicized program for travel agents may have as large or larger
effects. Travel agent commission override programs (TACOs) pay bonuses to travel agents

4 Borenstein (1988a) presents a model that highlights the uses of FFPs by a firm that sells multiple products.

5 See Banerjee and Summers (1987) for a table of the increasing marginal bonus values from increased
mileage on frequent-flyer programs.

6See U.S. Department of Transportation, Docket 44719, USAir-Piedmont Acquisition Case, Exhibit
JA-T-1, p. 16-17, May 22, 1987. Also, see Levine (1987) for a thorough discussion of the need for an extensive

network.
7 See Levine (1987) and USDOT, Docket 44719, USAir-Piedmont Merger Case, JA-T-1, p. 17.

8 See, for example, Levine (1987), Banerjee and Summers (1987), and Borenstein (1988a).

° This may explain why firms that are large purchasers of air travel, such as IBM and GM, have not objected
vehemently to frequent-flyer programs. Few firms have implemented strict monitoring of frequent-flyer miles
acquired by their employees during business trips.



BORENSTEIN / 347

who generate some specified level of revenues for the airline. While FFPs rely in part on
the principal /agent relationship between employees and employers, TACOs rely solely on
the principal /agent relationship between air travel buyers and travel agents.

As with frequent-flyer programs, the TACO bonuses are usually a nonlinear function
of revenues generated. Because the marginal returns are increasing, the programs can ef-
fectively “attach” travel agents to certain airlines. The bonuses are generally in the form of
increased commissions on the agent’s sales, or free travel for the agent to sell and keep all
of the resulting revenue. Such programs, however, work only to the extent that the principal
cannot fully monitor the travel agent and costlessly judge the quality of the information
the agent delivers. Of course, this asymmetry in information costs is much of the reason
that travel agents exist to begin with. As has been pointed out in the reputation literature,
it is rarely profitable for a seller to maintain optimal quality—in this case the travel agent’s
quality of information—when the buyer cannot monitor perfectly.!” In a recent survey of
travel agents, more than half reported that their choice of airline for a customer is “usually”
(24%) or “sometimes” (27%) influenced by TACOs. Thirteen percent said “rarely”’ and
35% said “never.”!! As with FFPs, an airline offering the most opportunities for building
up “points” (revenues, in this case) and offering the most valued set of bonuses will be the
most effective in inducing loyalty through a TACO program. These aids to inducing loyalty
are likely to favor the airlines with more flights to and from a city.

As TACOs may induce travel agents to present biased information to travellers, com-
puter reservation systems (CRSs) may allow the airlines that own them to present biased
information to both travel agents and consumers. Nearly all travel agents use a CRS to
obtain schedule and price information. Despite federal regulation of CRS displays, the
airlines that own these systems are still thought by many to bias them in such a way that
their own flights are featured more prominently than those of their competitors.'? CRS-
bias may reenforce the advantages of airport dominance because in cities dominated by a
carrier that owns a CRS, more of the travel agents will choose to use the dominant airline’s
CRS.!? This preference for the dominant airline’s computer system is due in part to the
more extensive and timely information that it offers about that carrier’s flights. It may also
reflect the travel agents’ or travelers’ preferences for the dominant airline due to FFPs and
TACO:s. In either case, the preferences of some buyers (travellers and travel agents) for the
locally dominant airline can lead to choosing that airline’s CRS. The display bias could
then exist even when trips are being booked for a traveller who does not prefer the dominant
airline.

Discussions of airport dominance and entry deterrence in the airline industry over the
past few years have focused to a great extent on the availability of two critical inputs, slots
and gates.'* A slot is the right to have a plane take off or land at an airport during a certain
time period. Gates are physical assets, i.¢., the building and jetways. When a single airline
controls most of the gates at an airport, not only may it be able to refuse to sell or lease
facilities to entrants, it may also influence the decision of the airport operator, usually a
local government, regarding expansion of the airport to accommodate new entrants.'* Sim-

10 See, for instance, Shapiro (1982).

! See Travel Weekly, June 29, 1988, p. 94.

12 See Levine (1987), USDOT, Docket 44719, USAir-Piedmont Merger Case, JA-T-1 and JA-T-2, and USDOT
(1988). For a view defending the efficiency of CRS display decisions, see Regulation (1985).

13 For evidence of the strong correlation between CRS-share and local-traffic share of the owner-airline, see
USDOT (1988).

14 See Levine (1987), Wall Street Journal, July 20, 1987, Borenstein (1988b), as well as the records in
USDOT, Docket 43825, Texas Air-Eastern Merger Case, 1986; Docket 43837, TWA-Ozark Merger Case, 1986;
and Docket 44719, USAir-Piedmont Merger Case, 1987.

!5 For anecdotal evidence of such behavior, see Wall Street Journal, July 20, 1987 and USDOT, Docket
44719, USAir-Piedmont Merger Case, AWA-T-1.
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ilarly, at airports where a market for takeoff and landing slots exists, control of a dominant
share of the slots can allow an airline to inhibit profitable entry. Such market power must
not be confused, however, with price premia that reflect competitive rents to these scarce
inputs. A method of diagnosing such scarcity rents is presented in the following section.

Concern with entry barriers at airport facilities naturally leads to the question of whether
flights to different airports in the same metropolitan area compete with one another, e.g.,
do flights from Kennedy airport to Detroit effectively discipline prices on the La Guardia
to Detroit flights? Most antitrust analyses of this question have focused on the standard
criterion for judging market boundaries—the cross-elasticity of demand—but in so doing
they have ignored an important aspect of airline competition: demand segmentation. If the
group of consumers with large cross-elasticities between two local airports (e.g., travellers
with low time values) can be separated out, competition for those customers need not
discipline the prices charged to travelers with strong preferences between the airports.'®
Restricted discount fares are probably quite effective in sorting customers by their time
values. Thus, we would expect to see the presence of competing metropolitan airports affect
the restricted discount fares more than the fares charged to business travellers. In the empirical
work presented here, flights to different airports are assumed to be in separate markets. The
degree of actual substitutability remains for future work."”

3. Estimation of the effect of route and airport dominance

B ] present two different approaches to analyzing the effects of route and airport dominance
on the prices that an airline charges. The first is a cross-section estimation of a carrier’s
markup over cost, similar to those done in previous studies, except I include effects of the
airport and route share of the observed carrier as well as airport and route concentration
variables.'® The second approach is a cross-section estimation of the ratio of two observed
airlines’ prices on a route as a function of the ratios of the airlines’ costs, service qualities,
and shares of traffic on the route and at the endpoints. The second approach may be more
effective in revealing the market power that a carrier obtains, relative to the airlines with
which it competes, when it has a dominant position in a market. The results of the two
approaches are broadly consistent.

O Estimating a pricing equation. In the first approach, I estimate a pricing equation as a
function of costs, market demand characteristics, service quality, and factors that are hy-
pothesized to influence a carrier’s market power. Interpretation of the coefficients of many
variables is complicated, however, by the fact that a single variable will have influence in
more than one of these categories, e.g., a higher load factor may lower the airline’s cost per
passenger, but it will also lower the perceived quality of service. In order to examine the
effects of the variables on different types of fares, I estimate the equation with three different
dependent variables: the 20th percentile, 50th percentile (median), and 80th percentile fare
paid to the observed carrier on the observed route.!” The unit of observation is an airline-

16 Borenstein (1985) presents such a model of price discrimination when buyers are heterogeneous in their
costs of brand switching.

17 For anecdotal and some rough empirical work on this subject see testimonies in USDOT, Docket 43825,
Texas Air-Eastern Merger Case, 1986, and Docket 44719, USAir-Piedmont Merger Case, 1987.

18 Bailey, Graham and Kaplan (1985) also include a variable for the observed airline’s route share, which
they find to have a significant positive effect even after controlling for route concentration. Using the framework
of Bresnahan (1989), I estimate a supply relation in which the cost function is not explicitly stated or estimated,
but rather inferred from cross-sectional variation in prices and product attributes.

19 These percentiles are from the distribution of fares weighted by the number of passengers paying each fare,
not from a distribution that gives equal weight to each fare listed by the airline. Though the median fare is highly
correlated with the mean fare, which most previous studies have used, the median fare is less likely to be affected
by reporting errors that cause inclusion of some abnormally high or low fares.
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route pair in the third quarter of 1987. The data set includes observations on the nine largest
domestic airlines at that time.?° Each observation includes all origin-to-destination (“local
O & D”) passengers travelling one-way or round-trip on a route on the observed carrier.?!
Further explanation of the sample and construction of the variables is given later in this
section and in the Appendix.

The variables describing market structure are the observed airline’s share of the pas-
sengers transported in the market and the Herfindahl index, constructed from the shares of
all carriers in the market. The structure of the ‘“markets” at the endpoint airports might be
measured by studying either the airlines’ shares of passenger enplanements or their shares
of originating passengers at the airports. The former measure includes passengers changing
planes at the airport, while the latter does not. The results presented here use measures
based on the number of originating passengers, but they change very little when the en-
planement-based measures are used. The first equation estimated is then

In P = a; + B, In DISTANCE; + v, In LOADFAC; + v, In EQUIP;
+ Y3 In FREQU + Ya In CIRCU + ‘Y5STOPU + ‘Y6PLANECHGU
+ 6,0RGSHARE; + 5,0RGHERF; + ;RUTSHARE; + 6,RUTHERF;

24

+ 65 In COMPCOST; + 66 In TOURIST; + 2, pxAPTy, (1)
k=1

where i indexes the airline, j indexes the route, and the Greek letters used to represent the
coefficients give a rough indication of the way in which the variable is hypothesized to affect
price. The a’s are the firm-specific constant terms for estimation of fixed effects (discussed
below), the @’s are associated with variables that primarily affect production cost, the v’s
are associated with variables that affect both cost and service quality, the §’s are associated
with variables that primarily indicate market power, and the p’s are associated with the
scarcity rents from operations at one of the 24 possibly congested airports in the U.S., as
explained below. The variables, which are described more completely in the Appendix, are
defined here and their expected effects are discussed:

— P;; is the xth percentile fare, x = 20, 50, 80, paid to the observed airline on this route.
Round-trip tickets are broken down as two one-way trips, for which the fare on each trip
is half the round-trip fare.

— DISTANCE; is the nonstop mileage from one endpoint of the route to the other. One
would expect DISTANCE to have a positive effect on price, but that the elasticity would
be less than one, since the airline’s cost of transporting a passenger increases less than
linearly with distance of his trip. (expected sign: positive)

— LOADFAC;; is the average load factor of flight segments on which the airline carries
passengers travelling on the observed airline route. Load factor may affect fares in three
ways. As the load factor on flights increases, the per-passenger cost of the flight declines,
thus possibly lowering fares. On the other hand, flights with high load factors fly full more
often and are more likely to operate at peak demand times. The opportunity cost of

20 The airlines included are American, USAir, Continental, Delta, Eastern, Northwest, Piedmont, TWA, and
United. Though Continental and Eastern were owned by the same holding company (Texas Air Corporation)
during the time of the sample, they were operated as separate companies. They had quite different cost structures,
reputations, and geographical areas of operation. The results discussed below are changed slightly when the airlines
are treated as one for the purpose of route and airport share calculations. The changes tend to reenforce the finding
that large airport and route shares yield market power.

21 “Through” and “connecting” passengers, those traveling on a given flight or route but for whom one of
the endpoints is neither an origin nor a destination, are not counted as passengers on the route. All “local” passengers
on the route who make zero or one plane changes in each direction of their trip are included. See the Appendix
for further details.



