Airline Mergers

A Longer View

By Steven A. Morrison*

1. Introduction

Since US airlines were deregulated in 1978 there have been more than forty airline
mergers. The vast majority of these mergers have notraised concerns. However, in 1986
two mergers occurred that did raise concern because the merging carriers served many
routes in common from a particular hub airport. The merger in July 1986 between
Northwest Airlines (NW) and Republic Airlines (RC) involved many routes from
Minneapolis-St Paul International Airport, which was a hub for both carriers. Trans World
Airlines (TW) and Ozark Air Lines (OZ) shared a hub at St Louis International Airport
and merged in September 1986. These mergers were controversial to the extent that they
were opposed by the Antitrust Division of the US Department of Justice (although they
were approved by the US Department of Transportation, which had jurisdiction at the
time).

Although the effect of these mergers has been studied before, previous studies have
been limited to tracing the effects for about a year after the mergers. Given the nature of
the airline industry, itis now apparent that adjustments take along time to work themselves
out fully.! Indeed, it appears that nearly twenty years after airlines were deregulated, the
industry is still adjusting to the new environment. To be sure, an airline merger is of a
different scale in terms of an environment change; nonetheless, the resulting entry (or
exit), pricing strategies and network strategies of the merged carriers and their competitors
are unlikely to be seen after one year.

This study examines those two mergers and the merger between USAir (US) and
Piedmont Aviation (PI) that occurred in October 1987. This merger provides an interest-
ing contrast to the other two because, although the two carriers shared several routes in
common, the routes were not from a shared hub.?

*  Northeastern University, Boston.

1 See, for example, Morrison and Winston (1995).

2 Otherrelatively large mergers that occurred at about the same time did nothave enough routes in common
to warrant the type of analysis presented here. Using the base case assumption described later, the merger
between Delta Air Lines and Western Air Lines involved only three routes served by both airlines. The
American Airlines-Air California merger had two routes in common, and the USAir-Pacific Southwest
Airlines merger had no routes in common.
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This study examines the effects of the three mergers on fares and competition.
Particular attention is paid to routes that were served by both carriers before the mergers.3
The data used in this study allow an examination of fares and competition levels on routes
eight to nine years after these mergers. In any analysis of this type, particularly one that
spans several years, two problems arise. The first is the question of a counterfactual, that
is, what would have happened if the carriers had not merged? For example, in some cases
the merger may have been motivated by one firm’s precarious financial position. Without
the merger, the carrier may simply have gone out of business. Second, as the time period
after the merger lengthens, it is increasingly likely that the observed changes are due to
other factors in addition to the merger. Because of these problems, we cannot attribute the
observed changes solely to the merger. Nonetheless, the results presented in this paper are
suggestive and should shed some light on the difficulties of assessing the effect of mergers
— after the fact, and especially before the fact.

2. Methodology

Studies of airline mergers typically compare fares on routes affected by the merger with
fares from a control group of routes not affected by the merger. These studies have been
short-runin nature, examining relative fare changes a year after a merger with those a year
before the merger. For example, Borenstein (1990) examined both the NW-RC merger
and the TW-OZ merger by calculating relative fare changes for the merged airlines from
four quarters before the mergers to four quarters after the mergers. He found that the
merging carriers’ relative fares on 27 routes involving Minneapolis-St Paul airport served
by both Northwest and Republic before the merger increased by 13.1 per cent. For the TW-
OZ merger, 28 routes served by both carriers from St Louis saw the merging carriers’
relative fares increase by 1.3 per cent.* Likewise, Werden, Joskow and Johnson (1991)
compared relative fares (for all carriers) during the calendar year before the two mergers
with fares during the calendar year after the mergers. They found that routes served by both
merging carriers from Minneapolis-St Paul, experienced relative fare increases of 5.2 per
cent onroutes of less than 1,000 miles and 7.5 per cent on routes of more than 1,000 miles.
For the TW-OZ merger, routes served by both carriers from St Louis experienced relative
fare increases of 4.6 per cent and 0.2 per cent for routes of less than 1,000 miles and more
than 1,000 miles, respectively.

It should be noted, however, that these two studies differ from this one in ways other
than the length of the analysis. Borenstein (1990) examined fares for the merged carriers

3 Although there are other aspects of airline service that affect traveller welfare and that could be influenced

by a merger (such as frequency of service) fares will be the focus of attention in this paper, together with the
extent of route competition.

4 These figures are derived from the results in Borenstein (1990) as follows. Sixteen routes from
Minneapolis-St Paul served by NW, RC and other firms had relative fare increases of 6.7 per cent; 11 routes
served by only NW and RC experienced increases of 22.5 per cent. The (weighted) average is 13.1 per cent.
Similarly, TW, OZ and other carriers served 19 routes from St Louis with relative fare increases averaging
4.6 per cent. However, on 9 routes served by only TW and OZ relative fares fell by 5.8 per cent, giving an
average increase of 1.3 per cent.
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only. This paper and Werden et al. (1991) examine fares for all carriers serving the routes
inquestion. Both of the other papers examine routes involving the shared hub airport. This
paper examines all routes shared by the merging carriers, regardless of whether they
involve a shared hub. Nonetheless, as reported in note 14, 60 per cent (21 out of 35) of the
routes used in this analysis of the NW-RC merger involved Minneapolis-St Paul, and 80
per cent (22 out of 25) of the routes analysed for the TW-OZ merger involved St Louis.

Arelated paper is that of Kim and Singal (1993) which analyses the effect of 14 mergers
as a group. The authors compare fares during the quarter before the merger was announced
with fares during the quarter after the merger was completed. For the mergers in their
sample this averaged 3.5 quarters.

The primary novelty of this paper is the long period of time after each merger that fares
and competition are traced. In addition, fares on routes involved in the merger are
compared with the control group for many years before the merger to reveal any trend that
may have preceded the merger. This is also a departure from prevailing practice, which
by going back in time only a year or so assumes that fares were at the “right” level then
and thus form the appropriate benchmark. For example, suppose fares before a merger
were artificially low due to the intense rivalry between the firms. Using this standard as
the benchmark would incorrectly attribute any fare increases that occurred after the
merger to the merger, when, given the artificially low level of fares to begin with, they
were bound to increase.

Thislong-runapproach is accomplished by assembling quarterly cross-sectiondata for
a set of routes involved in the mergers and a control group. In all, 68 cross-section data
sets were assembled, from 1978:4-1995:3. For each quarter, fares are analysed by
regressing average fares on a route on a set of exogenous variables that influence the cost
and demand on the route. These variables include distance (which clearly affects cost),
origin and destination population and income (which affect route density), and dummies
for “slot” controlled airports (the scarcity of which should increase fares) and for tourist
routes (a crude measure of business-pleasure traffic mix). In addition, dummy variables
were added for routes affected by the merger (which, as indicated above, were included
for all time periods in the data sets). This set of independent variables will be referred to
as “fundamental route characteristics.”

This specification excludes many variables typically found in fare regressions, such as
the extent of actual and potential competition, and some measure of airport dominance,
all of which typically exert statistically significant effects on fares. These omissions are
intentional. The purpose here is to estimate how much higher (or lower) fares on those
routes involvedin a merger are than on a set of control routes, not to identify the individual
contribution of a variety of factors to that difference. Suppose, for example, fares are
higher on routes involved in a merger because the merger results in a reduction in actual
and potential competition and an increase in airport dominance. If these variables were
included in the equation they would pick up the effect of the merger, with the coefficients
of the route dummy variables being insignificant, because holding these other effects
constant means that fares on merged routes are no different from fares on the set of control
routes.

239



September 1996 Journal of Transport Economics and Policy

To see how the extent of competition is affected by the mergers, identical regressions
were run with route competition as the dependent variable, in addition to the fare
regressions. Because the error terms inthe fare equationand the competitionequation may
be correlated across routes, they were estimated jointly using Zellner’s seemingly
unrelated regression procedure.

3. Data

The routes involved in the merger, and the control group of routes, consisted of the 1,000
most heavily travelled routes in 1993.5 The primary data source used in this paper is the
US Department of Transportation’s Origin-Destination Survey of Airline Passenger
Traffic (commonly referred to as Data Bank 1A), which is al0 per cent sample of airline
tickets. Data collected include the routeing (carriers and airports) and fare paid (including
all taxes). Although the survey began in 1968, fare data were not included until 1978:4.
This study uses data from 1978:4-1995:3, the latest available at the time of this study.

To be included in the analysis, the origin and destination of the trip had to be from the
top 1,000 routes. However, to make certain that the fare reflected travel between a single
origin and destination, and not a series of trips with intermediate stops, only one-way
tickets with two or fewer segments, and round-trip tickets with two or fewer segments, on
each of the outbound and return legs of the trip, were included. Because of coding errors
in the data that airlines provide to the Department of Transportation, a fare screen was used
to eliminate tickets with fares that seemed too high or too low.”

Data Bank 1A was also used to determine which carriers served each route. Six route
dummy variables were constructed, three for routes where only one of the merging carriers
served the route, and three for routes where both of the merging carriers served the route.
Because the purpose of these variables is to see how routes were affected by the mergers
(before and after the mergers), a carrier needed a 10 per cent route market share to be
considered as serving the route.? So that the impending merger did not influence which
routes the carriers served, this determination was made four quarters before the merger.

Population and per capita personal income for the Metropolitan Statistical Areas
(MSA) in which each endpoint airport was located were obtained from the US Department
of Commerce’s Regional Economic Information System, 1969-1993 (CD-ROM, May
1995).°

5 Theresults presented in the text relate to the 1,000 most heavily travelled airport pair routes. To test the
sensitivity of the results to this definition of a route, routes were also defined as city pairs, in which case the
data set consisted of the 1,000 mostheavily travelled city pairroutes in 1993. These results are discussed later.
The top 1,000 airport pair routes accounted for 65.8 per cent of domestic origin-destination traffic in 1993.
The top 1,000 city pair routes accounted for 72.6 per cent of the total.

6  In addition, to be included, round-trip tickets had to have only one destination and the passenger had to
return to the point of origin. Open Jaw tickets (that is, those with a ground segment) and trips involving an
intermediate foreign airport were excluded.

7 The US General Accounting Office’s fare screen was used (US General Accounting Office, 1990).

8 The sensitivity of the results to the market share assumption is discussed later.

9  If an airport was not located in an MSA, data for the county in which the airport was located were used.
Population and income data were only available to theend of 1993, s0 1993 data were used for 1994 and 1995.
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A dummy variable was also used to capture the effect of traffic mix on fares. Routes
involving airports in Arizona, California, Nevada and Florida were considered tourist
routes. Four dummy variables were also used to capture the effect of slot controlled
airports on fares. !0

Perhaps the most important reason for mergers to increase fares is the reduction in the
number of carriers serving the route (for parallel mergers). To see how route competition
has changed in the wake of these mergers, regressions identical to the fare regressions
were run with route competition as the dependent variable.!!

Theresult was 68 quarterly data sets, from 1978:4 to 1995:3, covering 1,000 routes that
were the most heavily travelled routes in 1993.12

4. Results
Because of the large number of regression coefficients in this analysis (2,040), full
regression results are not reported. However, Tables 1 and 2 provide sample output for
one quarter for each of the dependent variables: fares and route competition. Results for
the merger coefficients of interest for all 68 quarters in the analysis are summarised in
graphs and are discussed below.

Figures 1 and 2 summarise the R? from the quarterly fare regressions and the route
competitionregressions. Figure 1 shows that at the beginning of statutory deregulation in
1978:4, these fundamental route characteristics explained more than 90 per cent of the
variation in average fares across routes. This was the legacy of the distance-based fare
formula that the Civil Aeronautics Board used in setting fares. However, with the freedom
that deregulation afforded carriers to set fares, the importance of these “fundamental”
characteristics declined. This decline lasted until about 1990 when the R? began to
increase.!3

The opposite pattern of the R? is observed in the route competition regressions
summarised in Figure 2. Here the importance of fundamental route characteristics in

19 Four airports in the US have “slot” controls, limits imposed by the Federal Aviation Administration on
the number of take-offs and landings during each hour of the day. These airports are Chicago’s O’Hare (ORD),
New York’s La Guardia (LGA) and Kennedy (JFK), and Washington’s National (DCA).

11 Rather than a simple count of the number of competitors, to take account of the differing size of carriers
aninverted Herfindahl index is used (calculated using each carrier’s market share on thatroute). Inverting the
Herfindahl index converts it to a “numbers equivalent” in that it equals the number of carriers with equal
market shares that would generate the same Herfindahl index. (For example, two carriers with equal market
shares gives a Herfindahl index of 0.5% + 0.52 = 0.5. Three carriers with shares of 2/3, 1/6 and 1/6 also gives
a Herfindahl of 0.5. Inverting gives 2 — the number of equal-sized firms that would generate the same
Herfindahlindex.)

12 In most quarters, data for some routes were not available, either because the routes were not served or
because no usable fare data were available. The number of routes with usable dataranged from 889 (in 1978:4)
to 1,000, with an average of 976. In total, this analysis involves 66,362 quarterly route observations.

13 Thesuddenincreasein the R?in 1980:3is coincident with the beginning of the air traffic controllers’ strike.
Thedipin 1983:1 coincides with the firstquarter in which carriers had complete pricing freedom. Finally, the
dip and subsequent rise of the R? between 1992:2 and 1992:4 is, no doubt, the result of American Airlines’
short-lived “Value Pricing” programme initiated in the summer of 1992.
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Table 1
Sample Regression Output
Dependent Variable = Ln(Fare): Data for 1995:2
N =995; R> = 0.621

Variable Coefficient Standard Error t-ratio Prob > lil
Constant —4.1521 1.1511 -3.607 0.0003
NW and RC Route Dummy 0.1990 0.0525 3.788 0.0002
TW and OZ Route Dummy -0.1543 0.0613 -2.518 0.0120
US and PI Route Dummy 0.3875 0.0673 5.758 0.0000
NW or RC Route Dummy 0.0371 0.0286 1.299 0.1944
TW or OZ Route Dummy -0.1007 0.0309 -3.252 0.0012
US or PI Route Dummy 0.2297 0.0253 9.080 0.0000
Ln (Distance) 0.5501 0.0164 33.485 0.0000
Ln (Population,*Population) 0.0440 0.0101 4.355 0.0000
Ln (Incomey*Incomep) 0.2458 0.0610 4.031 0.0001
Tourism Dummy —0.2856 0.0219 -13.063 0.0000
DCA Airport Dummy 0.1029 0.0446 2.306 0.0213
JFK Airport Dummy -0.0927 0.0801 -1.156 0.2478
LGA Airport Dummy 0.0183 0.0470 0.389 0.6976
ORD Airport Dummy 0.0758 0.0379 2.001 0.0457
Table 2

Sample Regression Output
Dependent Variable = Ln(Route Competition): Data for 1995:2
N = 995; R? = 0.368

Variable Coefficient Standard Error t-ratio Prob > Il
Constant 1.4488 1.4019 1.033 0.3016
NW and RC Route Dummy -0.1165 0.0640 -1.821 0.0690
TW and OZ Route Dummy 0.2410 0.0746 3.229 0.0013
US and PI Route Dummy -0.0758 0.0819 -0.925 0.3552
NW or RC Route Dummy 0.0647 0.0348 1.860 0.0632
TW or OZ Route Dummy 0.1612 0.0377 4278 0.0000
US or PI Route Dummy -0.0573 0.0308 -1.859 0.0633
Ln (Distance) 0.3529 0.0200 17.641 0.0000
Ln (Population,*Populationp) 0.0055 0.0123 0.451 0.6524
Ln (Income*Incomep) -0.1633 0.0743 -2.199 0.0281
Tourism Dummy 0.0823 0.0266 3.091 0.0021
DCA Airport Dummy 0.1494 0.0544 2748 0.0061
JFK Airport Dummy —0.1842 0.0976 -1.887 0.0594
LGA Airport Dummy 0.0352 0.0572 0.615 0.5386
ORD Airport Dummy 0.0788 0.0461 1.707 0.0881
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Figure 1
R? from Regression of Fares on Fundamental Route Characteristics

explaining variations in the extent of competition across routes was initially lower than
10 per cent in 1978:4 and began rising shortly afterwards, levelling off in 1986 at about
35 per cent.

Taken together, these figures suggest that deregulation has resulted in competition
across routes being more in line with underlying cost and demand conditions than it was
during regulation. At the same time, however, carriers now have the freedom to set fares
atlevels they deem appropriate—levels that are less related to these “fundamentals” than
in the past.

Figures 3 to 8 present results from the fare and competition regressions for the
coefficients of interest, that is, those pertaining to the route dummy variables for routes
that were served by both merging carriers (four quarters) before each merger.!4 The
figures use the “high-low-close” format to depict the point estimates, and 95 per cent
confidence intervals for each coefficient for the 68 quarterly regressions that were run.
Point estimates are represented by the short horizontal lines in the figures. The confidence
interval is indicated by the vertical lines.

14 There were 35 routes that satisfied these criteria for the Northwest-Republic merger, 21 of which involved
Minneapolis-St Paul airport, a hub for both carriers before the merger. The TW A-Ozark merger involved 25
routes served by both carriers, 22 of whichinvolved St Louis, a hub for both carriers before the merger. Finally,
the USAir-Piedmont mergerinvolved 21 routes served by both carriers, only six of which involved Baltimore-
Washington airport, a hub for Piedmont (but not USAir) before the merger.
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Figure 2
R? from Regression of Route Competition on Fundamental Route Characteristics

Figure 3 shows the results for the Northwest-Republic route dummy variables from
the fare regressions. At the beginning of deregulation in 1978:4, fares on those routes that
would eventually be involved in the merger were similar to those of other routes with the
same fundamental route characteristics. This finding, whichis common toroutesinvolved
in all three mergers, reflects the distance-based fare formula that had been in effect during
regulation. After a five-quarter dip, the coefficient increases and hovers around 0.10 for
about four years before the merger, indicating that fares on these routes were about 10 per
cent higher than on routes with the same fundamental route characteristics before the
merger took place. Following the merger in July 1986, relative fares increased slightly but
then began to decline, so that in 1988 and early 1989 fares on these routes did not differ
from those on similar routes. Beginning in 1989:3, however, relative fares began to rise.
By 1995:3 the route coefficient was nearly 0.19, implying fares about 21 per cent higher
than on similar routes.!® To obtain a summary measure of the fare changes after the
merger, the average relative fare level from 1983:1 (when fares were fully deregulated)

15 Because the dependent variables are in natural logarithms, the route dummy variable coefficients (for
example, b) for the fare regression can be interpreted as indicating that fares on routes involved in the merger
are exp(b)-1 per cent higher than on routes with the same fundamental route characteristics not involved in
the merger. Exp(b)-1 is approximately equal to b for small b, but the two diverge as bincreases. For example,
exp(0.1)-1 = 0.105, while exp(0.4)-1 =0.49.
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toone year before the merger (10.3 per centhigher than comparable routes) was compared
with the average relative fare level from one year after the merger until 1995:3, the end
of the data series (13.1 per cent higher than comparable routes). Using this approach, fares
were on average 2.5 per cent higher after the merger than before. This compares with the
short-run effect (average relative fare level in the calendar year before the merger,
compared with the average relative fare level during the calendar year after the merger)
of -1.8 per cent.

Figure 4 gives corresponding results for the route competition regressions. Beginning
in 1978:4, competition on routes that would later be involved in the merger was about 4
per cent less than on comparable routes, but this difference is not statistically significant.
Competitionbegan to increase steadily after that, with the route coefficient reaching ahigh
of 0.37 in the quarter before the merger, implying 45 per cent more carriers on those routes
than on otherwise comparable routes. In the quarter after the merger there was, as
expected, a sharp drop in the extent of competition, with about 18 per cent fewer carriers
than on otherwise comparable routes. The coefficient increased for the next few quarters
and has been around -0.10 since 1988. Inmany quarters, however, the coefficient estimate
is not significantly different from zero at the 5 per cent level.

Figures 5 and 6 show the results for the TW A-Ozark merger. Here, fares on routes that
will eventually be involved in the merger begin at a level comparable to other routes, rise
to an increase of nearly 30 per cent in 1982:4, from which point they decline to such an
extent that, although the point estimates remain above zero before the merger, they are not
statistically different from zero in most quarters. Althoughrelative fares increase by about
14 per cent in the two quarters following the merger, they then begin a steady decline,
levelling off at about 15 per cent below fares on comparable routes. Using the same
approach to summarising as in the NW-RC merger, fares were 9.2 per cent higher than on
comparable routes before the merger and 7.5 per cent lower after the merger, resulting in
relative fare decreases averaging 15.3 per cent. The short-run effect shows relative fares
increasing by an average of 4.4 per cent.

Figure 6 shows TWA-Ozark route competition effects. The extent of competition
begins at a level comparable to other routes, and increases until the quarter in which the
merger takes place when it is nearly 50 per cent greater than comparable routes. Over the
next two quarters relative competition declines and then begins a steady increase,
levelling off from about 1992 onwards at a level 20-25 per cent higher than that of
comparable routes.

Figures 7 and 8 report results for the USAir-Piedmont merger, similar in pattern to the
Northwest-Republic merger. Fares begin at alevel comparable to other routes. After afew
quarters of erratic changes they hover around a level comparable to other routes until the
merger, when they begin a steady increase until 1991:1, at which point they reach a level
nearly 40 per cent higher than that of comparable routes. After that, fares fluctuate but
remain relatively high. By 1995:3 they are about 45 per cent higher than fares on
comparable routes. Fares were, on average, 4.5 per cent higher than on comparable routes
before the merger, and 28.3 per cent after the merger, resulting in an average increase of
22.8 per cent. In the short run, relative fares rose by an average of 4.4 per cent.
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US-PI Merger
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A distinguishing feature of the routes involved in this merger was that competition
began at a lower level than on comparable routes. Like the other mergers, however,
competition increased before the merger, reaching a peak in 1987:1 some 37 per cent
higher than that of comparable routes, only to fall to alevel 17 per cent lower than that of
comparable routes by 1989:4. Relative competition then increased, for a time to a level
that was similar to the level on comparable routes. By 1995:3 competition was some 8 per
cent less than on comparable routes, although this difference was not statistically
significant.

The sensitivity of the results reported above to two of the assumptions underlying the
analysis was also examined. First, rather than define aroute as an airport pair, as is the case
for the results in the text, equivalent regressions were run for the 1,000 most heavily
travelled routes where aroute is defined as a city pair (which affectsroutes involving cities
withmultiple airports like New York and San Francisco). Inaddition, in the text, the routes
of interest were those on which each merging carrier had atleast a 10 per cent market share
(four quarters before the merger). Equivalent regressions were also run using cut-offs of
5 per cent and 15 per cent. While the quantitative results vary with the assumptions, the
qualitative results are generally robust with respect to the underlying assumptions.

Although not the primary focus of this study, dummy variables for routes where only
one of the merger partners served the route were also included. For routes served by
Northwest or Republic before the merger, fares were about 15 per cent above those of
comparable routes during the 1984-85 period. After that they declined until 1989, and then
increased. During the last four years, fares have hovered around 5 per cent higher than on

“comparable routes, although this difference is not significantly different from zero in most
quarters. Fares on routes served by one carrier before the TW A-Ozark merger hover
around those of comparable routes until the merger, after which they decline. During the
last two years fares have been about 10 per cent lower than fares on comparable routes.
Fares on routes involved in the USAir-Piedmont merger were S to 15 per cent higher than
fares on comparable routes before the merger, fell to a level comparable to other routes
at the time of the merger and have been in the range of 15-25 per cent higher than on
comparable routes for the past four years.

5. Summary and Conclusions
Itis clear that one feature the three mergers have in common is that the level of competition
on routes served by both carriers was significantly higher before each merger than on
otherwise comparable routes, (Indeed, this may be why the carriers chose to merge.)
Beyond that, however, generalisations are difficult.

Looking at the individual quarterly results across all three mergers, we have seen that
fares on routes affected by a merger can be nearly 30 per cent higher than on comparable
routes some years before the merger, and as much as 18 per cent below fares on
comparable routes some years afterwards. Summary results averaging quarterly findings
revealed fare increases of 2.5 per cent for the NW-RC merger and fare decreases of 15.3
per cent for the TW-OZ merger. Notwithstanding the caveats mentioned above regarding
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interpreting results from a long-run analysis, these results show these mergers in a much
more favourable light than the two short-runstudies. Routes involvedin the US-PI merger,
which was not the subject of controversy, had long-run fare increases averaging nearly 23
per cent.

It appears that mergers, like many aspects of airline competition, have idiosyncratic
effects. Unfortunately, these results suggest that since assessing the effect of mergers after
the fact is sufficiently difficult, doing so before the factinvolves considerable speculation,
but is necessary. More work needs to be undertaken to try to model airline entry, exit, and
pricing policies. A proposed merger’s effects on other carriers’ behaviour could then be
incorporated into more comprehensive ex ante analyses of mergers.
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