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1. Introduction

The principal driving force behind dramatic fundamental changes that have
occurred and will occur in the US airline industry over the next few years is the
dramatic growth of low-cost Southwest Airlines (Bennett and Craun, 1993).

The impact of low-cost carriers on fares and passenger traffic has been well documented.
Whinston and Collins (1992) found that the entry of the low-cost start-up carrier, People
Express, resulted in a drop of 34 per cent in the mean prices on 15 routes during the period
1984-85. More recently, Bennett and Craun (1993), in their study for the United States
Department of Transportation, examined the impact of low-cost carrier Southwest
Airlines on a number of California markets. The authors found, for example, that
Southwest’s entry onto the Oakland-Burbank intra-California route in 1990 resulted in a
55 per cent price drop and a sixfold increase in passenger traffic. Finally, Windle and
Dresner (1995b), using a data set for the period 1991 to 1994, found that the entry of
Southwest onto a route resulted in an average price decline of 48 per cent and a traffic
increase of 200 per cent.

This paper extends previous research to examine competitive impacts of low-cost
carrier entry. In particular, an analysis is conducted of (1) the impact of low-cost entry on
carriers operating on other routes at the airport where entry occurred, and (2) the impact
of low-cost entry on carriers operating at competitive airports in close proximity to the
airport where entry occurred. Specifically, the following two questions are addressed.

(1) Do carriers at the airport of entry lower prices on “non-competing” routes to avoid
traffic diversion to the low-cost carrier or to deter entry by that carrier? For example,
do carriers operating between Baltimore-Washington International (BWI) and Buf-
falo, New York, lower their prices after a low-cost carrier, such as Southwest
Airlines, enters the BWI-Cleveland route?

*  University of Maryland. The authors thank Kenneth Button, StarrMcMullen, Tae Oum, Leola Ross, CLiff
Winston and other participants at the Transportation and Public Utilities Group session atthe 1996 American
Economic Association Meetings, and two anonymous referees, for their helpful comments.
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(2) To what extent do carriers at nearby airports lower their prices to compete with the
low-cost carrier to avoid traffic diversion? For example, to what extent do carriers
operating between Washington-National and Cleveland or Washington-Dulles and
Cleveland lower their fares after Southwest has entered the BWI-Cleveland route,
BWI being situated only 30 miles from Washington?

If it is found that the entrance of a low-cost carrier on a route results in lower prices and
higher traffic volumes on other routes at the airport of entry, as well as on routes at
competing airports, then the consumer benefits resulting from entry are larger than
previously predicted.

There is currently little information, other than initial predictions, available on these
“spillover” effects from low-cost entry. According to one report, analysts claimed that
when Southwest initiated two routes from BWI, the two competing airports, National and
Dulles, “would not lose a significant number of passengers to BWI” (Fehr, 1993).!
Another report claimed that “a full-scale fare war ... could spread to flights from rival
Washington National Airport” (Ott, 1993). Did either or both of these events occur?

This paper is structured as follows. The next section provides a brief literature review
on airport entry by low-cost carriers.? Section 3 analyses the competitive effects of
Southwest’s entry onto routes at BWI in the third quarter of 1993. Section 4 presents a
more comprehensive econometric analysis of the competitive price effects of entry by
low-cost carriers into US domestic markets. Finally, conclusions are drawn from the

paper.

2. Review of the Literature
There has been extensive research concerning the determinants of traffic and/or yields on
US domestic air routes, including the presence of new entrants or low-cost carriers on a
route.? In four of the papers reviewed, the researchers explicitly measured the effect of
newly-certified or low-cost carriers on yields or traffic using econometric models. Bailey,
Graham and Kaplan (1985), using 1980-81 data, and Strassmann (1990), using 1980 data,
both found that newly-certified carriers had a negative and significant effect on US
domestic yields. Windle and Dresner (1995b), using data from 1991-94, found that the
entry of low-cost carrier Southwest onto aroute lowered fares, on average, by 48 per cent
and resulted in traffic increases of 200 per cent. Morrison and Winston (1995) found that
the presence of a low-cost carrier (Southwest or America West) affected the decisions of
other carriers to enter or exit a route because of the low-cost carrier’s impact on fares. In

! This analysis was supported by the results from the Bennettand Craun (1993) study on Southwest’s entry

into the California markets. Bennett and Craun (1993) found that when Southwest entered the Oakland,
California - Ontario, Californiaroute, prices on eight competing San Franciscoarea - Los Angeles arearoutes
dropped, resulting in traffic increases on all eight.

2 This section draws material from Windle and Dresner (1995b).

3 Papersin this field butnotexplicitly dealing with entry by low-cost carriers and not discussed here include:
Moore (1986); Borenstein (1989); Hurdle e al. (1989); Morrison and Winston (1989); Berry (1990); US
General Accounting Office (1991); and Peteraf and Reed (1994).
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their simulation of air carrier entry and exit decisions, Morrison and Winston (1995)
estimated that five years after the exit of Southwest from aroute, fares will increase by 8.5
per cent (3.1 per cent if America West exits). Two other papers, without using formal
modelling, provided evidence that low-cost carriers depress yields. Whinston and Collins
(1993) showed that mean prices fell by 34 per cent on the fifteen routes People Express
entered during the two-year period 1984-85. Bennett and Craun (1993) examined the
effect of low-cost carrier Southwest on yields and traffic. The authors presented graphs
illustrating that when Southwest entered certain California markets in 1989 and 1990,
there was a dramatic increase in traffic and a major drop in yields.

In summary, there is econometric evidence available indicating that low-cost carriers
depress fares and increase traffic on routes on which they operate. In the next section, we
describe some of the competitive effects that result from the entry of a low-cost carrier.

3. Southwest’s Entry Into BWI

Southwest Airlines was an intrastate carrier in the years before the Deregulation Act of
1978, serving markets in the state of Texas. Since 1978, Southwest has entered additional
US markets, beginning with states in the US Southwest, and then expanding to California
and the Midwest in 1991, the East Coast in 1993, the Northwest in 1994 and Florida in
early 1996. While other large airlines have often focused on expanding hub-and-spoke
networks, Southwest’s strategy has been to serve dense, short-haul markets, on a point-
to-point basis with frequent service.*

Southwest differs from most major US carriers. It provides no interlining and offers
only a single class of service with no pre-assigned seat selection. Southwest flies only a
single type of aircraft on all its routes (the Boeing 737) and strives to keep each aircraft
in the air as much as possible. As a result, it stresses quick turnaround times, avoids
congested airports, and does notemploy ahub-and-spoke system.® Southwest usually flies
into smaller cities or intorelatively uncongested airports in larger cities (for example, BWI
airport in the Washington DC-Baltimore region, Midway Airport in Chicago and Love
Field in Dallas). According to Bennett and Craun (1993), this strategy has resulted in the
other major airlines (US carriers with revenues in excess of $1 billion) having unit costs
that are 50 to 70 per cent higher than Southwest’s.% Southwest’s low costs have allowed
itto set fares well below existing fares in the markets it enters, resulting in large increases
intraffic. In the early 1990s, while virtually every other US carrier experienced extensive
losses, Southwest remained a profitable airline.’

4 Southwest’s average stage length for the twelve months ending 30 September 1994 was 381 miles,

compared to 895 miles for American’s domestic operations, 687 miles for TW A’s domestic operations and
523 miles for USAir’s domestic operations.

5 With hub-and-spoke systems, outbound flights from a hub are often held to accommodate late inbound
flights, thus increasing average airport turnaround time.

6 An exception is America West, with costs reported to be 20 per cent higher than Southwest's.

7 Evenotherlow-costcarriers suffered serious financial problems during this period. For example, America
West declared bankruptcy in 1991.
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On 15 September 1993 Southwest entered the US East Coast market for the first time
by initiating service from BWI to Cleveland and to Chicago (Midway Airport). BWI is
located 10 miles south of Baltimore and 30 miles north-east of Washington. It competes
for passengers with the two Washington-area airports, National (DCA) and Dulles (IAD).
National Airport is located near the centre of Washington and is most convenient for
visitors with business in the central area. National is capacity-constrained and handles
only domestic and Canadian transborder flights of less than 1,250 miles. Because of its
central location, National has virtually no room for expansion. Dulles is located on alarge
tract of land approximately 20 miles west of Washington’s National Airport.

The Washington DC Standard Metropolitan Statistical Area (SMSA) includes Wash-
ington DC as well as parts of northern Virginia, and Maryland counties around the city
centre. In 1992 it had a population of 4.36 million people. The adjoining Baltimore SMSA
includes the city of Baltimore and the Maryland counties surrounding Baltimore. In 1992
it had a population of 2.43 million people. In 1992 the number of passengers either
beginning or ending their trips at one of the three Washington-Baltimore area airports
totalled 13.6 million, with 3.1 million people using BWI, 7.1 million using National, and
3.3 million using Dulles. International trips accounted for 11 per cent of BWI’s total, 5 per
cent of National’s and 21 per cent of Dulles’s.?

Studies of airport use have shown that the distance a passenger must travel to an airport
is the single most important factor determining which airport a passenger uses ina multi-
airport region (Windle and Dresner, 1995a). However, in the Washington-Baltimore
region, approximately 2 million of the 13.6 million air passengers travelled to an airport
from neighbourhoods with reasonable access to BWI and at least one of the other two
airports.® An additional number of passengers in the Washington-Baltimore region would
be willing to travel to BWI, even if it were the more distant airport, to take advantage of
low fares. Therefore, the entry by Southwest into BWI is capable of diverting passengers
from the other two regional airports and, in general, affecting prices and passenger counts
at National and Dulles. '

In order to determine the effect of Southwest’s entry on competing airports and
carriers, data were collected on all origin and destination prices, and traffic on all routes,
from each of the three Washington-Baltimore area airports to all US states and territories
for the period 1990 (first quarter) to 1994 (third quarter).!? Figures 1 to 4 compare BWI
to the other regional airports. Figure 1 shows the trends in passenger traffic, and Figure
2 the trends in prices, at BWI, National and Dulles. It can be seen from Figure 1 that traffic
at BWI and Washington Dulles tracked closely from 1990 to 1993, at which time traffic
increased at a much faster rate at BWI than at Dulles. In fact, by the third quarter of 1993,
traffic at BWI was about double the traffic at Dulles. Likewise, from Figure 2, fare trends
appeared to track quite closely for the three airports from 1990t0 1993, at which time fares
at BWI declined while fares at the other two airports remained relatively stable.

8 Although National has no direct international flights (except to Canada), many people begin or end their
international travel at National by flying through another US airport (for example, JFK in New York).

9  Theseare people whose travel time to BW1 s within 15 minutes (plus or minus)of the time to either Dulles
or National (whichever is closer). See Corsi, Dresner and Windle (1994).

10 Data excludes traffic by commuter carriers.
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Figure 3 compares fares from the three Washington-Baltimore area airports to Ohio.
It shows that fares to Ohio from the three airports tracked quite closely until the second
quarter of 1993, at which time BWI fares plummeted to about one-third of their pre-
Southwest value. The decline in fares at BWI corresponded to Southwest’s entry onto the
BWI-Cleveland (Ohio) route. Fares to Ohio destinations from Dulles appeared to decline
to a lesser degree, while there did not appear to be any noticeable trend in fares for Ohio-
bound passengers from National. As aresult of Southwest’s entry and the subsequent fare
decrease, traffic from BWI to Ohio increased three- to fourfold, while there did not appear
to be any change in traffic from the other area airports to Ohio.

Figure 4 shows fare trends from the three area airports to Illinois, to capture the effect
of Southwest’s entry onto the BWI-Chicago (Illinois) route in September 1993. The
decrease in fares at BWI following Southwest’s entry is evident from Figure 4, and
resulted in an increase in traffic of approximately 400 per cent. There did not appear to be
either a passenger or price effect at Dulles, but there did appear to be a significant price
decrease at National. The price decline at National followed the decline at BWIby aperiod
of about three quarters (9 months). The decline at National may have been triggered by
a more than seasonal decline in passenger traffic at the airport during the fourth quarter
of 1993 and the first quarter of 1994.

To summarise the findings from Figures 1 to 4, the entry by Southwest onto the routes
at BWI had, as expected, large passenger and price effects at BWI. There also appeared
to be some passenger and price effects at the competing airports, although these were
smaller and less uniform.

The second research question in this paper asks what impact, if any, does the entry of
alow-cost carrier have on carriers operating other routes at the same airport? There are
at least three reasons why the entry of a discount carrier on one route could affect traffic
and prices on other routes at the same airport. First, airlines flying from the same airport
may lower fares on other routes in order to make entry less attractive for the low-cost
carrier. Second, the entry of Southwest into an airport, such as BWI, could turn that airport
into the discount airportin the region. As aresult, other carriers (for example, Continental)
could decide to introduce discount services (such as Continental Lite) at the airport. This
competitive reaction could result, in general, in lower average fares at BWI. Finally,
Windle and Dresner (1995a) found that airport choice is significantly affected by how
often a passenger has flown out of an airport. Once Southwest attracts passengers to BWI,
the possibility is increased that the “attracted” passengers will use BWI in the future,
thereby increasing traffic, in general, at the airport.

Figures 5 to 7 address the spillover effects of Southwest’s entry onto other BWIroutes.
Specifically, the figures examine the fare impact of Southwest’s entry at BWI. In order
to address this issue, the data set was divided into three parts: data on fares to states (a)
within a 500-mileradius of the Washington-Baltimore region; (b) within aregion between
500 and 1,000 miles of Washington-Baltimore; and (c) beyond 1,000 miles of Washing-
ton-Baltimore (see Table 1). The data were divided into these groupings to compare more
easily the price changes between routes entered by Southwest and similar routes not
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‘entered by Southwest. The distance of the BWI-Cleveland route is 309 miles, and the
distance of the BWI-Chicago route is 612 miles.

Figure 5 shows the change in fares to states within a 500-mile radius of the Washing-
ton-Baltimore region, excluding Ohio. Until the second quarter of 1993, BWI had the
highest fares of the three regional airports on routes of less than 500 miles. It is clear that
fares at BWI fell dramatically in relation to fares at the other two airports upon
Southwest’s entry. By the third quarter of 1994, fares were approximately 35-40 per cent
lower at BWI than would have been anticipated from past airport fare data. Figure 5 clearly
shows the “halo effect” from the entry of Southwest into BWI.

Figure 6 shows a similar fare picture for medium haul routes, excluding Illinois. BWI
fares tracked closely with those of National and Dulles until Southwest’s entry. After
entry, however, BWI fares fell below fares on similar routes at the other two airports.

Figure 7 examines the case of fares on routes greater than 1,000 miles. It is less clear
for these routes that fares declined at BWI in comparison to the other two airports. Fares
at the three airports tracked fairly closely until late 1993, at which time BWI fares fell
slightly in relation to fares at the other airports. This fare reduction appears to be much
smaller (in the order of 10 per cent) than the fare reductions for short- and medium-haul
routes. As would be expected, the fare reductions shown in Figures 5, 6 and 7 produced
anupturnin passengers at BWI. On the other hand, traffic at National and Dulles was level
or declining during the periods following the Southwest entry.
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Table 1
State Classification by Distance from Washington-Baltimore Region

Less than 500 Miles 500-1,000 Miles Greater than 1,000 Miles
Connecticut Alabama Alaska
D. of Columbia Arkansas Arizona
Delaware Florida California
Massachusetts Georgia Colorado
Maryland Towa Hawaii
Michigan Illinois Idaho
New Hampshire Indiana Kansas
New Jersey Kentucky Louisiana
New York Maine Montana
North Carolina Minnesota Nebraska
Ohio Missouri New Mexico
Pennsylvania Mississippi Nevada
Rhode Island Tennessee North Dakota
South Carolina Wisconsin Oklahoma
Virginia Oregon
Vermont Puerto Rico Territories
West Virginia South Dakota
Texas
Utah
Virgin Islands
Washington
Wyoming

Note: A state that spanned two of the regions was classified in the region that contained its main destination
city from Washington-Baltimore.

A problem with using a case study analysis of this type is that it is difficult to control
for other changes that take place during the time period of the case study. Although the
carriers serving each of the airports remained relatively constant over the time period, one
major change that could have influenced the results was the introduction of the discount
arm of Continental Airlines, Continental Lite.!! Continental Lite began operations in the
fourth quarter of 1993. It increased operations dramatically on the East Coast in March
1994. The reduction in fares to non-Southwest destinations from BWI clearly begins in
the third quarter of 1993, but Continental Lite’s presence at BWI in 1994 could be
responsible for some of the lower fares observed on non-Southwest routes later in the
analysis period. It is possible that Southwest’s entry into BWI caused the competitive
response of Continental Lite. To the extent that this is true, Continental Lite’s entry into
BWI may further support the hypothesis that the entry of a discount carrier has spillover
effects at an airport.

11" Discount carrier ValuJet entered the Dulles market in the second quarter of 1994. ValuJet's entry was
initially at a relatively modest scale and therefore should have only a minor impact on Dulles Airport in the
last two quarters of the study.
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In summary, the data analysed in this section covered all routes from the three
Washington-Baltimore area airports and could, therefore, provide a goodindication of the
competitive impact of Southwest’s entry at BWI. The data show that Southwest’s entry
onto two routes from BW1Ihas had limited but noticeable impacts on passenger traffic and
prices on competing routes at the other two Washington-Baltimore airports, as well as
significant traffic and price effects on other routes at BWI. In the next section, a more
general econometric model is developed to test competitive effects of low-cost entry on
yields.

4. A General Model

The analysis in the previous section revealed competitive effects from the entry of
Southwest at BWI airport in September 1993. In this section we seek to generalise some
of the results obtained by using a sample of routes from across the US and by expanding
the list of low-cost carriers to include a number of other airlines, in addition to Southwest.
The competitive impacts of low-cost carriers are analysed using data from the top 200 US
domestic origin and destination city-pairs for the period 1991 (third quarter) to 1994
(second quarter). An econometric model is estimated to determine to what extent the
operation of a low-cost carrier on a given route (for example, Los Angeles-Oakland)
depresses yields on competitive routes (for example, Los Angeles-San Francisco).

The following simultaneous equation system was used to explain yields and passenger
traffic:

YIELD = B, + B,PASS + B,DIST + B,DIST? + B,HERF + B;LOWCOST
+ B¢SLOT + B,ALTLOWCOSTI + BALTLOWCOST2
+ BALTLOWCOST34 + B, ALTLOWCOSTSM )
+ B, VACATION + ,22 B,QUARTER,

PASS = 0y + o, DIST + 0,,DIST? + o, YIELD + o, VACATION
+ 0sPOP + 04INC + i 0, QUARTER, (@))
4

Average price per mile, or yield (YJELD), on a route is assumed to be a function of the
following variables:

* Passengers (PASS): the total number of passengers flown by all competitors in a
quarter on a route. This variable could be either positively or negatively related to
yields. An increased number of passengers could represent higher levels of demand
and hence higher yields (the “demand” effect) or it could reflect routes with higher
densities and thus lower costs and yields (the “cost” effect) (Dresner and Tretheway,
1992).
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Distance (DIST and DIST?): the total route distance in miles and its square. As the
distance of aroute increases, the price per mile or yield should decrease, given the fixed
costs associated with flying a route. The inclusion of the distance-squared term allows
the relationship of yield to distance to be non-linear. The combined effect of these two
distance coefficients should be negative, given the inverse relation between distance
and yield.

The Herfindahl Index (HERF): this is measured as the sum of the squared market
shares of all the carriers operating on the route multiplied by 10,000. The Herfindahl
Index canrange from 0 to 10,000 with Orepresenting a perfectly competitive route with
an infinite number of competitors and 10,000 representing a monopoly route. The
Herfindahl Index is expected to have a positive effect on yields. As a route becomes
more monopolised, competition declines and yields increase.

The presence of alow-cost carrier on a route (LOWCOST) is represented with a binary
variable that is 1 if a low-cost carrier serves the route and 0 otherwise. The presence
of a low-cost carrier is expected to reduce yields.

The presence of a slot-controlled airport on either (or both) endpoint(s) of the route
(SLOT) is represented by a binary variable that is 1 if either (or both) endpoint city
(cities) has a slot-controlled airport (New York City, Chicago and Washington DC).
The presence of a slot-controlled airport is expected to raise yields.

The presence of a low-cost carrier on one competing route (ALTLOWCOST1) is
represented with a binary variable that is 1 if a low-cost carrier operates on one
competing route (for example, if the observation is for the route Los Angeles-San
Francisco and alow-cost carrier operates on the route Los Angeles-Oakland, butonno
other competing routes, this variable would be coded 1).12 A low-cost carrier on a
competitive route is expected to reduce yields. Since there can be more than one
competitive route, we have included three additional binary variables. These are the
situations where there are two competitive routes served by atleastone low-cost carrier
(ALTLOWCOST?), three or four competitive routes served by at least one low-cost
carrier (ALTLOWCOST34), and five or more competitive routes served by atleastone
low-cost carrier (ALTLOWCOSTS5M). While the expectation is that a low-cost carrier
on any competitive route reduces yields, it is also expected that the larger the number
of competitive routes served by low-cost carriers, the larger the reduction in yields.

12

Competitive routes are defined as those where the origination or destination occurred at an airportoutside

the specified city-pair routeing, but at an alternative airport no more than 50 miles from the primary city
airport. For instance, the Washington-Chicago route would be a competitor to the Baltimore-Chicago route,
since BWI Airportis within 50 miles of Washington National. Unfortunately, the data lumped together traffic
from two or more airports within a city, so that it is impossible to sort out entry effects at two airports within
a single metropolitan area. For example, we cannot determine the effect of low-cost entry at Washington
Dulles on prices and traffic at Washington National.
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A vacationroute variable (VACATION) is represented with a binary variable that is set
equal to 1 if one or both of the endpoints of a route is a vacation destination. This
variable is expected to account for the lower ratio of business to leisure travellers one
would expect on a vacation route and the resulting negative impact on yields.

Time indicator variables (QUARTER,): binary variables that account for changes in
yields over time, not otherwise accounted for in the model.

The passengers variable (PASS), however, is endogenous to the estimation of yield, so

a separate equation is developed for passengers. This equation includes:

Distance (DIST) and distance squared (DIST2): the expected combined effect for
distance is ambiguous, in that distance can affect passengers in two offsetting ways.
First, distance represents an impedance to travel. All else being equal, a longer route
should attract fewer passengers. On the other hand, the longer the route, the fewer the
alternative modes suitable for travel.

Yield (YIELD): lower yields should result in more passengers on a route.

Vacation (VACATION): the expected sign for this variable is positive since vacation
routes will generate more passengers than non-vacation routes, all other factors being
equal.

Population (POP): the product of the metropolitan area populations of the two
endpoints. The expected sign of this variable is positive; that is, hi gher populations in
the origin and destination cities should lead to more passengers on a route,

Income (NC): the product of the per capitaincomes of the two endpoints. The expected
sign of this variable is positive; that is, higher incomes at the origin and destination
cities should lead to more passengers on a route,

Time indicator variables (QUARTER,): binary variables that account for changes in
passengers over time, not otherwise accounted for in the model.

Because of the simultaneity of the model, the estimation was conducted using three

stage least squares. Yield, passenger, distance and competitor data were gathered from
Database Products Inc., are-seller of the Department of Transportation’s 10 per cent ticket
sample. Cities counted as vacation destinations included all centres in Florida, Hawaii,
Nevada and Puerto Rico.!® Table 2 provides a list of routes that were considered to be in
competition with each other. Population and income data were collected from the US
Department of Commerce (1992; 1994) and were for the year 1992,

13 Thesecities were: Fort Lauderdale, Fort Myer, Miami, Orlando, Tampa and West Palm Beach in Florida;
Hilo, Honolulu, Kahylui, and Kona in Hawaii; Las Vegas and Reno in Nevada; and San JuaninPuerto Rico.
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Competitive Routes

1. San Francisco - Los Angeles
Burbank - Oakland
Oakland - Ontario
Oakland - Santa Ana
San Francisco - Santa Ana
Ontario - San Jose
Burbank - San Francisco
Los Angeles - Oakland
Los Angeles - San Jose
San Jose - Santa Ana
Burbank - San Jose

2. Oakland - Phoenix
San Francisco - Phoenix
San Jose - Phoenix

3. Burbank - Phoenix
Ontario - Phoenix
Los Angeles - Phoenix

4. Burbank - Las Vegas
Los Angeles - Las Vegas
Ontario - Las Vegas

5. Las Vegas - Oakland
Las Vegas - San Francisco
Las Vegas - San Jose

6. Seattle - San Jose
Seattle - Oakland
Seattle - San Francisco

7. San Francisco - San Diego
Oakland - San Diego
San Jose - San Diego

8.

10.

11

12.

13.

14.

15.

16.

17.

18.

Burbank-Sacramento
Santa Ana - Sacramento
Ontario - Sacramento

Orlando - Washington DC
Orlando - Baltimore

New York - Washington DC
New York - Baltimore

New York - Fort Lauderdale
New York - Miami

Oakland - Portland
San Jose - Portland

Atlanta - Fort Lauderdale
Atlanta - Miami

Atlanta - Washington DC
Atlanta - Baltimore

Boston - Fort Lauderdale
Boston - Miami

Boston - Washington DC
Boston - Baltimore

Chicago - Fort Lauderdale
Chicago - Miami

Chicago - Washington DC
Chicago - Baltimore

Two versions of the model were estimated. The first version classified only Southwest
as a discount carrier and was estimated to test the generalisability of the results from the
first part of this paper. The second version of the model included other low-cost carriers
as well. The definition of what constitutes a low-cost carrier is subject to debate. Also, it
is not clear that the impact of one low-cost carrier on yields or passenger traffic should
equal the impact of another, since the carriers use diverse strategies.!* We have broadly
defined low-cost carriers to include any carrier that was not previously regulated by the

14 Forexample, ValuJet, while similar to Southwestin some aspects (such as no seat assignments) generally
does not offer the frequencies that Southwest offers on routes (Woolsey, 1995). America West differs from
Southwest in that it tends to focus on longer-haul routes.
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Table 3
Mean Values of Variables

Variable Mean

Yield 18.4¢ perrevenue-passenger mile
Passengers per route 110,700 per quarter
Route distance 625 miles
Herfindahl Index 4418

Vacation route dummy 0.26
Slot-controlled airport dummy 0.37

Endpoint population 3.2 million people
Endpoint per capita income $20,757

Southwest presence on a route (dummy) ’ 0.29

Low-cost carrier presence on a route (dummy) 051

Southwest on 1 competitive route (dummy) 0.10

Southwest on 2 competitive routes (dummy) 0.06

Southwest on 3 or 4 competitive routes (dummy) 0.03

Southwest on 5 or more competitive routes (dummy) 0.02

Low-cost carrier on 1 competitive route (dlummy) 0.07

Low-cost carrier on 2 competitive routes (dummy) 0.09

Low-cost carrier on 3 or 4 competitive routes (dummy) 0.03

Low-cost carrier on 5 or more competitive routes (dummy) 0.03

US Civil Aeronautics Board (with the exception of two carriers) in order to contrast the
results to the narrow definition (only Southwest) used in the first model.!3

Table 3 shows the mean values of the variables in the model. The average yield was
18.4 cents perrevenue-passenger mile. The average route density was 110,700 passengers
per quarter or 442,800 passengers per year. The mean route distance was 625 miles. The
average Herfindahl Index value was 4,418.1% Twenty-six per cent of the routes were
vacation routes and 37 per cent had at least one slot-controlled endpoint. The average
metropolitan population at an endpoint was 3.2 million people and the average per capita
income was $20,757. Southwest operated on 29 per cent of the routes and at least one low-
cost carrier on 51 per cent. Southwest operated on one competitive route 10 per cent of the
time, on two competitive routes 6 per cent of the time, on three or four competitive routes
3 per cent of the time and on five or more competitive routes 2 per cent of the time. At least
one low-cost carrier operated on one competitive route 7 per cent of the time, on two
competitive routes 9 per cent of the time, on three or four competitive routes 3 per cent
of the time and on five or more competitive routes 3 per cent of the time.

15 The low-cost carriers in this specification included: America West, American Trans Air, Carnival, Jet
Express, Kiwi International, Markair, Midway, Morris Air, Private Jet Expedition, Reno Air, Southwest,
Spirit, Tower Air, UltrAir, and ValuJet. Enterprise Airlines and Westair fit our broad definition of low-cost,
but were notincluded because of high operating expenses per revenue-passenger mile. Regressionresults are
largely unchanged if these two carriers are included.

16 The HerfindahlIndex value of two carriers on a route with equal market share is 5,000, and of three carriers
with equal market share 3,333. The mean Herfindahl value for the routes studied, 4,418, represents a level of
competition between these two examples.
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Table 4

Log-Linear Estimate of Yields and Passengers for the Top 200 City Pairs
(t-statistics in parentheses)

Variable Three Stage Least Squares Three Stage Least Squares
Southwest Only Low-Cost Carrier All Low-Cost Carriers
Yield Passenger Yield Passenger
Constant -0.913 20.343 -1.084 20.425
(-0.51) (24.77) (-0.61) (24.29)
Distance 0.749 -3.351 1.117 -3.347
2.47) (-15.56) (3.69) (-15.45)
Distance-squared -0.100 0.221 -0.124 0.223
(—4.33) (13.26) (-5.42) (13.30)
Population 0.033 0.032
(22.17) (21.14)
Income 0.008 0.004
(1.73) (0.96)
Yield -0.534 -0.476
(-11.71) (-9.61)
Herfindahl Index 0.092 0.005
(2.47) 0.14)
Low-cost carriers -0.533 -0.376
on route (-19.40) (-18.82)
One low-cost carrier -0.081 0.041
on competitive route (-2.71) (1.32)
Two low-cost carriers -0.269 -0.306
on competitive route (-7.40) (-9.10)
Three to four low-cost —0.445 -0.354
carriers on competitive route (-8.32) (-6.41)
Five or more low-cost -0.383 -0.406
carriers on competitive route (-5.85) (~6.46)
Vacation route -0.230 0.325 —0.185 0.326
(-9.18) (11.60) -1.77) (11.58)
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Table 4 Continued
Variable Three Stage Least Squares Three Stage Least Squares
Southwest Only Low-Cost Carrier All Low-Cost Carriers
Yield Passenger Yield Passenger
Slot-controlled airport 0.226 0.202
(741) (6.67)
Passengers 0.263 0.223
(3.64) (3.13)
94 First Quarter 0.068 -0.110 0.081 -0.113
(1.35) (-2.08) (1.67) (-2.13)
93 Fourth Quarter 0.065 -0.070 0.065 -0.074
(1.31) (-1.32) (1.35) (-1.38)
93 Third Quarter 0.061 -0.084 0.046 -0.087
(1.22) (-1.59) (0.95) (-1.63)
93 Second Quarter 0.163 -0.130 0.131 -0.138
(3.20) (-2.44) (2.66) (-2.57)
93 First Quarter 0.302 -0.237 0.255 -0.252
(5.51) (—4.37) (4.78) (—4.60)
92 Fourth Quarter 0.201 -0.227 0.152 —-0.236
(3.78) (—4.23) (2.93) (—4.38)
92 Third Quarter 0.044 -0.161 -0.026 -0.164
(0.86) (-3.03) (-0.54) (-3.06)
92 Second Quarter 0.104 -0.220 0.040 -0.226
(2.01) (—4.14) 0.79) (-4.21)
92 First Quarter 0.295 —0.258 0.232 -0.273
(5.32) (—4.76) (4.30) (-4.98)
91 Fourth Quarter 0.204 —0.249 0.159 -0.259
3.76) (-4.65) (3.01) (—4.80)
91 Third Quarter 0.134 -0.206 0.104 -0.213
(2.55) (-3.85) (2.02) (=397
Number of observations 2400 2400
R? 0.531 0.353 0.521 0.347
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Table 4 shows the results from both the Southwest only (columns 1 and 2) and multiple
low-cost carrier (columns 3 and 4) models. Both models were estimated as log-linear
equations so that the coefficients could be interpreted as elasticities.!” The results of the
two estimations are similar, although there are some notable differences.

We begin by noting the similarities. In the yield equation we find that the combined
effects of the distance coefficients result in a downward-sloping yield curve as distance
increases. The presence of alow-cost carrier on the route reduces fares by 53 per cent when
Southwest is considered to be the only low-cost carrier and by 38 per cent when a wider
definition of low-cost carriers is used. As expected, vacation routes have significantly
lower yields, and routes into cities with slot-controlled airports have significantly higher
yields. The impact of passengers on yields in both specifications is significant and
positive, indicating that more passengers raise yields.!® In the passenger equation,
population has a positive impact on passengers, yields have a negative impact on
passengers, and a vacation route results in more passengers. All these coefficients are
highly significant and of the expected signs in both specifications. The income per capita
coefficients are of the expected sign (positive), but are insignificant at the 5 per centlevel.
Finally, the twodistance coefficients resultin a U-shaped relationship between passengers
and distance. As distance increases passengers at first fall, but for distances longer than
2,000 miles, passengers begin to rise.

The results vary somewhat between specifications with respect to the impact of route
concentration (Herfindahl Index) and the impact of a low-cost carrier on one or more
competitive routes. In the Southwest-only yield regression, the coefficient for the
Herfindahl Index is positive and significant at the 5 per cent level, indicating that higher
route concentration results in higher yields. The presence of Southwest on a competitive
route contributes to lower prices on a route. The impact varied depending on how many
competitive routes Southwest served. If Southwest operates on one competitive route,
fares drop by 8 per cent. If Southwest operates on two competitive routes, fares drop by
27 per cent. If Southwest competes on three or four routes, fares drop by 45 per cent, and
if Southwest competes on five or more routes, fares drop by 38 per cent. All these impacts
are significant at the 1 per cent confidence level. Although it is still better to have
Southwest on the route itself (fares drop by 53 per cent), Southwest’s presence on
competing routes does have a significant impact on yields. For example, if Southwest
operates on the Los Angeles-Oaklandroute, its presence is expected tolower pricesonthat
route by 53 per cent and on a competitive route, such as Los Angeles-San Francisco, by
8 to 45 per cent, depending on how many other competitive routes Southwest serves.!®

17 All continuous variables were logged, including passengers, yield, income, population, distance and the
Herfindahl Index.

18 Apparently the demandeffectof passengers on yields dominates the cost effect. Thisresultisinagreement
with that obtained by Dresner and Tretheway (1992) in their estimation of international airline yields.

19 Since some of our city-pair routes include multiple airports (for example, New York: Newark, Kennedy
and LaGuardia), the reported coefficient on the impact of a low-cost carrier on an airport-specific route is
probably understated (that is, Southwest has a bigger impact on the BWI to Midway route than on the
aggregate BWI to Chicago route). The impact of a low-cost carrier on a competitive route is probably also
understated since the largest impacts are expected on the closest airports, often combined in the route total.
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In the specification that defines low-cost carriers more broadly, reported in columns
3 and 4 of Table 4, the results are somewhat different. The coefficient on route
concentration, while still positive, is no longer significant. The impact of alow-costcarrier
on competitive routes is also somewhat reduced. In fact, the presence of a low-cost carrier
onone competitive route is now insignificant. The presence of two, three or four, and five
or more competitive routes being served by a low-cost carrier still has a significant
negative impact onyields: 31 per cent for two, 35 per cent for three or four, and 41 per cent
for five or more. These coefficients are roughly in line with those reported in the
Southwest-only specification. It may be that a single, low-frequency, low-cost carrier on
a competitive route has little impact on yields. Southwest is likely to have the largest
impactof any low-cost carrier because of its low prices and high frequencies, and this may
account for its significant negative coefficient even when it competes on only one route.

5. Conclusions

An examination was conducted of the impact of the entry of low-cost carriers on other
routes at the airport of entry and on competitive routes offered by other carriers from
nearby airports. The first section of the analysis was a case study of the entry of Southwest
Airlines into BWI in September 1993. Results indicated that yields fell and passenger
traffic rose dramatically on the routes that Southwest entered. More significantly, yields
fell and traffic rose on competitive routes from nearby airports and on other non-
Southwest routes out of BWI. On competitive routes, the impact varied from almost
nothing (National fares to Ohio) to almost as large an impact as actual entry (Dulles fares
to Illinois). On non-Southwest routes out of BWI, the fare reductions were approximately
half the impact of actual entry on short- and medium-haul routes (<1,000 miles), with a
much smaller impact on long-haul routes (>1,000 miles). Some of these non-Southwest
routes may have been affected by the start-up of the discount carrier Continental Lite. An
interesting avenue for future research would be to determine if the exit of Continental Lite
from the market resulted in fare increases at BWI.

In addition, a general analysis was conducted into the impact of low-cost carriers on
route-specific yields, and on the yields of competitive routeings, using data on the top 200
US domestic routes. Results from this analysis indicate that the presence of a low-cost .
carrier contributed to lower yields and higher traffic levels on the route of entry and on
competitive routes. Regression results indicate that when Southwest served a route, yield
reductions of approximately 53 per cent occurred. On average, the presence of a low-cost
carrier reduced yields by 38 per cent on that route. On competitive routeings (where the
route either originates or terminates at a nearby airport) yield reductions ranged from 8 to
45 per cent if Southwest served the competitive route and from 0 to 41 per cent if a low-
costcarrier, in general, served the competitive route. The impact on yields is larger if more
than one competitive route was served by Southwest or, in general, by a low-cost carrier.

The results from the analysis imply that the presence of a low-cost carrier on a route
has a spillover impact onto other competitive routes. Consequently, the consumer welfare
gain from the operation of low-cost carriers is likely to be larger than previously estimated.
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