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ABSTRACT 

In the past eight years, the airline market in the United States has gone through a string of 

bankruptcies, some brought on by the severe economic recession in 2008 and 2009. These 

financial difficulties provided the impetus for four giant airline mergers, causing concern that 

market concentration had exceeded a healthy limit. This paper examines the competitive 

landscape of domestic air travel through an analysis of the relationship between airline fares and 

different levels of competition in the domestic airline market. Taking US Department of 

Transportation data from 2008 and 2016, I use an ordinary least squares (OLS) regression model 

to determine the relationship between average market fares and the type/number of competing 

airlines in each airport-pair market. The results for each year represent the strength of 

competitive forces, which I then compare to determine the manner in which competition has 

changed over the eight-year period. I find that the changes in the competition are ambiguous with 

respect to an overall shift in a single direction. Instead, competition appears to have transformed 

rather than increased or decreased. I interpret this as a shift in competition from a one-directional 

effect of low-cost carriers on legacy airlines to a more direct form of competition where low-cost 

(including Southwest) and legacy carriers compete more evenly in a more transparent but austere 

market environment. 
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Introduction and Background 

 In the past 16 years, the US airline industry has been subject to intense consolidation, 

which followed a period of low-cost airline entry during the 1990’s. The number of major US 

airlines has decreased from eleven in 2000, to just four today, with only three of the original 

“legacy” carriers—American, Delta, and United—still operating. The four most recent mergers, 

Delta-Northwest in 2008, United-Continental in 2010, Southwest-Airtran in 2011, and 

American-US Airways in 2013, have all been investigated by the US Department of Justice 

(DOJ), with the American-US Airways merger having been challenged on antitrust grounds. In 

addition to the many mergers in recent years, it is also important to note that many airlines are 

part of larger code-sharing alliances that allow collaboration, but might also have further adverse 

effects on competition. 

 For the past century, disagreements have existed over the appropriate structure of the 

airline industry. Until the Airline Deregulation Act of 1978, the government heavily controlled 

both route entry and fare prices through the Civil Aeronautics Board (CAB), a federal regulatory 

agency. For most of its history, the CAB governed with the assumption that airlines were natural 

monopolies, and that competition would only serve to hurt the companies and thus the 

consumers. In the late 1960’s and 1970’s, opposition to this view started to form as unregulated 

intrastate markets appeared to be functioning more efficiently than those regulated by the CAB.  

One study by Michael Levine focused attention on the intrastate airline market in California, 

which was exempt from most of the CAB’s authority because it did not cross state borders. 

Levine found that “Although the lowest fare between Boston and Washington, served only by 

CAB-certificated trunk carriers, is $24.65, [the intrastate carrier] Pacific Southwest Airlines, 

using the same modern turbo-prop equipment, carries passengers between Los Angeles and San 
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Francisco, only 59 miles closer together, for $11.43. The jet fare is only $13.50” (Levine 1965, 

1433). 

 With so much recent consolidation, the debate continues on whether these mergers are 

good or bad for consumers. One side argues that consolidation has hurt competition, leading to 

higher airfares and less options for travelers. Whatever benefits there many be are also not 

evenly distributed, with certain markets experiencing more harm than benefit. The other side 

contends that consolidation has led to more efficient companies, pointing to the wave of 

bankruptcies in the latter half of the 2000’s as an indication that the industry was not sustainable 

in its previous form. With this efficiency, the narrative goes, consumers have access to better 

route networks and overall quality of service. This is not unlike the previous argument for 

regulation, in the belief that the industry is a natural monopoly and that more competition hurts 

both business and consumer alike (Carlton et al. 2016). 

 By its very nature, the airline industry has some inherent characteristics that hurt 

competition. First, the barrier to entry for an airline is extremely high. The top three legacy 

airlines have $27.5 billion (American), $23 billion (Delta), and $21.6 billion (United) of fixed 

tangible assets. A new Boeing 737, the world’s most common airliner, costs between $50 and 

$80 million. Aside from the capital barrier, there are still large barriers to route entry, with 

limited slots at most airports and the continued necessity of regulatory approval, despite 

deregulation. This point is especially important when considering the argument of potential 

entry, that an airline may enter a market if it perceives the price is far higher than the cost of 

operating the route, as a company facing a lack of competition might charge. Lastly, once a route 

and scheduled flights are established, the marginal cost of each additional passenger is extremely 

low, as the airplane must fly regardless of how many paying passengers are on board. 
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 This paper aims to assess to what extent lack of competition exists throughout the 

domestic air-route system of the United States. As this network is vast and complex, it is 

reasonable to assume that some markets will be better served than others. If there does exist a 

lack of competition in some markets, then economic theory dictates that routes served by more 

competitors would have lower average fares than those with only one or two. This paper will test 

the hypothesis that airline markets have become uncompetitive, determined by the change in 

magnitude of the relationship between additional competition and airline fares. If there is a lack 

of competition in some or many markets, then the government may have a mandate to intervene 

on the grounds of protecting consumer welfare, especially as it relates to citizen interconnectivity 

and freedom of travel in the 21st century. 

 

Literature Review 

 The literature on competition in airline markets is extensive. The first studies were 

undertaken in the 1960’s and 1970’s (see Levine 1965, Keeler 1972) leading up to deregulation 

in 1978. They focused on the general hypothesis that competition was good for the market, as 

opposed to the reigning regulatory philosophy of the time—that the industry was a natural 

monopoly and competition hurt both company and consumer alike. These studies compared 

unregulated intrastate airline markets (California and Texas) to the broader regulated interstate 

markets, and found unregulated fares to be substantially lower for similar levels of service. These 

initial studies provided the impetus for the 1978 Airline Deregulation Act, which largely 

removed controls over pricing and route entry in the ensuing five years. 

 Immediately following the Deregulation Act, a swarm of low cost carriers flooded airline 

markets and rapidly drove down prices. A multitude of studies subsequently examined the 



 4 

connection between airfares and market-specific measures such as city populations and demand, 

cost (distance, load factors), and competition. Borenstein (1989, 1992) studied the relationship 

between firm market share in city-pairs and average fare prices, while other authors (Morrison 

and Winston 1987) focused on the contestability of route markets and how potential competition 

affected airfares. Brueckner (1992) investigated the relationship between competition, network 

characteristics (such as the hub-and-spoke system), and average airfares. Finally, Graham et al. 

(1983) analyzed whether the original arguments for deregulation were valid, namely that 

regulation had incentivized excess capacity and that competition would in turn decrease fares. 

 The entry boom of the late 1970’s came to a halt with the oil price shock in 1979 and 

then the recession of the early 1980’s. Over the next decade, most of the new “low-cost carriers” 

(LCCs) either ceased operations or merged with “legacy” carriers, or those that existed in some 

form before deregulation. The earlier literature mainly focused on the competition between these 

legacy carriers, however, in the late 1990’s, Dresner et al (1996) and Morrison (2001) measured 

the effect of LCCs on domestic ticket pricing, demonstrating that they had a substantially larger 

impact than that of legacy carriers. Goolsbee and Syverson (2008) further demonstrated the 

effects of LCCs by showing that merely the potential of entry by Southwest Airlines could 

depress fares. Finally, Brueckner et al. (2013) incorporated the previous assessment methods to 

reappraise the effects of competition on legacy carrier airfares from 2008, utilizing actual, 

adjacent, and potential competition from both LCCs and legacy carriers. They found that legacy 

competition had little to no effect whereas direct, adjacent, and potential LCC competition had 

substantial impact. 

 Another thread of investigation relevant to competition is the aspect of mergers. 

Following the heavy consolidation in the 1980’s, many studies were published that found that 
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mergers led to a loss of competition and an increase in fares. (see Borenstein (1990), Werden et 

al. (1991), Peters (2006)). Studies of more recent mergers, however, have been more mixed in 

their findings. The Delta/Northwest merger in 2008 has been intensely studied (see Mehta & 

Miller (2012), Jain (2015), Hüschelrath & Müller (2015), Luo (2014)) with findings that fares 

increased anywhere from 0-4% on average, much smaller than the reported effects of the 

mergers from the 1980’s. One study by Mahoney (2014) found that the cumulative effect of the 

Delta/Northwest merger was negative. Adding the element of output to assess the effects of 

competition, Carlton et al (2016) assesses the effects of the last three big legacy mergers 

(Delta/Northwest (2008), United/Continental (2010), American/US Airways (2013)) and finds 

no significant effects of the mergers, while noting that output has increased. 

 

Data 

 The data used for this type of analysis is publically available from the US Department of 

Transportation (DOT). The primary database is the Origin and Destination Survey, or DB1B, 

which is a random 10% sample of all airline tickets sold and flown by reporting carriers, released 

quarterly. The data is broken down into three levels of aggregation, ticket, market, and coupon, 

which correspond to different levels of an itinerary. At the highest level of aggregation, the ticket 

database contains summary information with one observation per itinerary, for example a round 

trip ticket from Los Angeles (LAX) to New York (JFK). The information included at this level 

includes the carrier, fare paid, whether the itinerary was round trip, total distance flown, origin of 

the itinerary, and how many passengers purchased this itinerary at this price. 
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Figure 1 
Breakdown of an example DB1B itinerary. 

 

 Each itinerary is comprised of one or more directional markets. In the case of a simple 

LAX to JFK round trip ticket, there would be two directional markets, LAX -> JFK, and JFK -> 

LAX. There is one observation in the market database for each market in the itinerary, relating 

back to the ticket database through the itinerary ID. The information at this level of aggregation 

would be the origin and destination of the market, the number of coupons, or actual flights within 

the market, the prorated market fare (based on proportion of each market’s distance), the 

operating and/or marketing carrier(s), and the distance. The final level of aggregation is the 

individual flight (coupon) level. A directional market may contain layovers, for example a stop 

in Atlanta (ATL), where the passenger changes planes. In the case above, there would be two 

coupons for the LAX -> JFK market of the itinerary, one for the flight from LAX to ATL, and 

another for the flight from ATL to JFK. A market can, however, also be non-stop, such as the 

return trip above, which is only one coupon. The information available at this level is origin, 

destination, carrier, distance, and sequence data, useful for reconstructing the route of travel. 

Following the conventions used in previous studies on airline competition, namely 

Brueckner et al. (2013) and Carlton et al. (2016), the raw data must be culled and processed to be 

usable for regression analysis. While previous studies have used models with a variety of 

different levels of aggregation, this paper uses data at the market-carrier-connect level. In other 

words, an observation will summarize either non-stop or connecting flights from one carrier on a 

New York
(JFK)

Los Angeles
(LAX)

Atlanta
(ATL)

Los Angeles
(LAX)

Itinerary (Ticket Database)

Coupon 1 Coupon 2 Coupon 3

Market 1 Market 2
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specific market, for example all non-stop flights flown by Delta between LAX and JFK. Delta’s 

connecting flights between the same endpoints would be a separate observation. As in other 

studies, market directionality is suppressed, meaning that flights from LAX to JFK are 

aggregated with those from JFK to LAX. A roundtrip itinerary as seen above would be counted 

twice, as it contains two markets, both between LAX and JFK. 

The data used in this thesis spans the last two quarters of 2007, the first two of 2008, the 

last two of 2015, and the first two of 2016. These time periods were chosen to both avoid the 

economic turmoil during the recession, as well as to provide data before and after the previously 

mentioned mergers. The two separate years will be referred hereafter as simply 2008 and 2016. 

The raw DB1B data for these two years contains 27,122,904 itineraries, broken down into 

46,722,154 observations at the directional market level, which collectively contain 74,779,535 

coupons. Only 36.8 million of the 46.7 million market observations are kept due to culling along 

various aspects. Observations are dropped for the following reasons: 

• Open-jaw itineraries, where the itinerary contains more than one market and does not 

return to the original destination. 

• Itineraries starting or ending outside the contiguous United States. 

• Itineraries with fares less than $25. 

• Itineraries with more than three coupons in any market direction. 

• Multi-city itineraries with more than two directional markets. 

• Itineraries sold as bulk fares. 

• Itineraries not marked as having “dollar credibility,” a measure of the credibility of the 

quoted fare. 
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• Itineraries with a ticketing carrier change, indicating that the itinerary was sold as 

interline travel. (This is different than tickets sold by a carrier and then flown by that 

carrier’s regional affiliates. In this case, these flights are assigned to the marketing carrier 

and kept.) 

• Itineraries sold by unknown carriers. 

• Itineraries with fares greater than five times the DOT’s Standard Industry Fare Level 

(SIFL), which is how the DOT calculates the cost of flying between two points. 

Finally, the data is restricted to only those markets where there is at least one carrier that 

provides non-stop service. This is a departure from previous studies such as Brueckner et al. 

(2013), in that the type of the carrier need not be legacy, a requirement that stems from focusing 

solely on the unidirectional effects of low-cost carriers on legacy carrier fares. The reason for 

this change is the assumption that the difference between legacy carriers and low cost carriers 

has diminished significantly in recent years. It is the author’s belief that competition effects do 

not move only in a single direction; low cost carriers exert influence not only on markets with 

legacy carriers, but also on those with only other low-cost carriers. 

 

Conceptual Model 

The goal of this thesis is to compare the level of domestic airline competition in 2016 to 

that of 2008, before the latest string of mergers. To do this, I examine the relationship between 

the fares charged on a given route, and the number of competitors offering the same or similar 

service. Two time-related variables are included, year for comparison between the two periods 

in question, and quarter to control for seasonal variation. The year is encoded with only two 
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levels, “0708” and “1516” to encompass the continuity of the data between 2007 and 2008, and 

2015 and 2016 respectively. This facilitates comparison of the regression results from each year. 

The dependent variable is the base ten log of the average fare for a route-carrier-connect 

combination, for example the average fare for non-stop service between Los Angeles (LAX) and 

New York (JFK), flown by Delta Airlines. This is calculated using a passenger weighted average 

of all Delta observations for this airport pair in the market-level DB1B data. If an airline offers 

connecting service in addition to nonstop service, the average fares for this service would be 

included as another observation flagged with the “connect” dummy variable. 

The independent variables of interest are divided into three groups, related to the number 

of airlines that offer at least one of three different types of service, nonstop, connecting, and 

adjacent. Nonstop service is rather simple, a single flight from one market endpoint to the other. 

Connecting service is travel between the market endpoints with at least one stop in between. 

Service with a stop where the passengers do not deplane is still considered connecting service. 

Finally, adjacent competitors are those that do not offer non-stop or connecting service between 

the two endpoint airports, but do offer service between the two endpoint cities. In this case, the 

competing airline offers service to another airport in the same city or metropolitan area. For 

example, Southwest airlines does not operate flights from JFK, but they do offer flights from 

LaGuardia Airport (LGA), which is also in New York. A customer looking for flights from New 

York to Denver has the option of flying nonstop from JFK to Denver on Delta Airlines, but they 

could also fly nonstop from LGA to Denver on Southwest. This “adjacent” competition has been, 

and continues to be, very common low-cost carriers such as Southwest, Frontier, and Spirit 

Airlines. If a carrier offers non-stop service between the market endpoints, they are not counted 

as a connecting or adjacent competitor for that market. 
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 The variables themselves mirror those in the model utilized by Brueckner et al. (2013), as 

this format provides a baseline for which to analyze the most recent mergers in the domestic 

airline market. Each type of service is further broken down into three categories, legacy carriers, 

low-cost carriers, and Southwest Airlines, which is a low-cost carrier but has been considered far 

more influential than any of the other LCCs (Brueckner et al. 2013). 

The legacy carriers are Alaska, American, Continental, Delta, Midwest, Northwest, 

United, and US Airways. Three of these, Continental, Northwest, and US Airways are only 

present in the 2008 data because they merged with other legacy carriers before 2016. There are 

three boolean variables that represent the intensity of non-stop legacy competition, leg_ns1, 

leg_ns2, and leg_ns3, which represent at least one, two, and three legacy carriers offering 

non-stop service, respectively.a The variables are arranged in this manner to compare the effects 

of adding each additional level of competition. Upon preliminary tests for this study, connecting 

service did not appear to have statistically significant effects for each additional legacy 

competitor, and thus a single variable is included, nleg_connect, which represents the 

number of legacy carriers providing connecting service.b Adjacent legacy service is included in 

the same manner, with two variables encoded with the additional number of legacy carriers 

providing non-stop (nleg_adj_ns) and connecting (nleg_adj_connect) service to 

adjacent airports. 

                                                

a This is different from the set of variables in Brueckner et al. (2013), where leg_ns1 is not included. This is 
because of the requirement in Brueckner et al. (2013) that each market have at least one non-stop legacy carrier, 
thereby rendering the leg_ns1 variable a constant. Because there is no requirement for the non-stop to be provided 
by a legacy carrier, leg_ns1 can take on a zero or one depending on the market. 
b This is consistent with the findings of Brueckner et al. (2013) 
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The low-cost carriers are Airtran, Allegiant, Frontier, JetBlue, Southwest, Spirit, Sun 

Country, and Virgin America. Of these, Airtran is only present in 2008 as it ceased operations 

and was bought out by Southwest in 2011 (“Southwest Closes AirTran Acquisition”). While it is 

technically a low-cost carrier, Southwest has been broken out from the LCC group as it has been 

proven in previous studies to have more substantial effects on competition than the rest 

(Brueckner et al. 2013). The low-cost carrier (lcc) and Southwest (wn) competition variables 

mirror the legacy variables. Nonstop competition is measured in the same way, with the boolean 

variables lcc_ns1, lcc_ns2, and lcc_ns3 representing observations with at least one, two, 

and three non-stop low-cost carriers, respectively. Connecting and adjacent low-cost carrier 

competition is also measured in the same manner as the legacy variables, with nlcc_connect 

representing the number of LCC carriers who offered connecting service (but not non-stop 

service), and lcc_adj_ns and lcc_adj_connect representing the number of LCC carriers 

offering non-stop and connecting adjacent service. Southwest is represented by the same boolean 

style variables, except that there is only one non-stop Southwest variable, wn_ns. 

There are several useful covariates that affect airline fares as well, such as route 

characteristics. Distance has a strong influence over the fare price, as it is directly related to the 

cost of operating the flight. The base ten log of distance is used, as costs are expected to increase 

at a decreasing rate as the length of a flight increases. City characteristics also play a determinant 

role in market fares. The geometric mean of the populations served by each endpoint market is 

included, as well as the geometric square of the median personal income of each endpoint city. 

Additional carrier-specific variables are also included. Dummy variables are added for each 

airline to account for carrier fixed effects, as well as the difference between the non-stop distance 
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and the average connecting-route distance (passenger-weighted) for connecting observations. 

This helps control for the additional cost incurred by airlines that must fly a longer distance. 

Figure 2 
Depiction of various competition variables for the LAX–DEN market. 

 

Weighting – Because the dependent variable is an average of multiple observations, it 

makes technical sense that the variance of the dependent variable would be correlated to the 

number of passengers, or tickets, that went into creating that average. Weighting the results by 

the passenger count corrects this heteroscedasticity. In addition, this makes intuitive sense, as 

more weight should be given to observations that represent a larger proportion of the total 

number of passengers represented in the data. 

𝑙𝑓𝑎𝑟𝑒 = 𝛽( + 𝛽*𝑁𝑆-./01 + 𝛽2𝐶𝑜𝑛𝑛-./01 + 𝛽6𝐴𝑑𝑗-./01 + 𝛽:𝑙𝐷𝑖𝑠𝑡 + 𝛽?𝑖𝑛𝑐 + 𝛽A𝑝𝑜𝑝

+ 𝛽C𝑐𝑜𝑛. 𝑎𝑑𝑑. 𝑑𝑖𝑠𝑡 + 𝛽E𝑐𝑜𝑛𝑛𝑒𝑐𝑡 
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Results 

 Table 1 shows the primary results from the regression analysis. Columns 1 and 3 show 

the 2008 and 2016 results from unweighted OLS regressions, and columns 2 and 4 show the 

regression results weighted by the passenger count for each observation. Column 5 is somewhat 

non-standard, but represents the interaction variables from a fifth weighted regression (using 

both years of data together) whose model includes the same set of variables as the other 

regressions, as well as this entire set interacted with a dummy variable for year = 2016. Column 

5 only shows the interaction variables, as the non-interacted set is identical to the values in 

column 2, the weighted coefficients for 2008. The interaction coefficients in column 5 provide 

the difference between the weighted regressions in columns 2 and 4, with standard errors and 

statistical significance indicators. This provides a statistical test of the change in the coefficients 

between 2008 and 2016. The additional value at the bottom of column 5 is the dummy variable 

for year = 2016, which provides the change in the model constant between 2008 and 2016. 

 In terms of overall statistical performance, separate partial F-tests were run on the 

complete sets of competition variables (omitting route and carrier covariates) in each of the four 

regressions listed in columns 1-4. These tests all proved to be statistically significant with p-

values less than 0.001. The overall difference in competition between 2008 and 2016 is 

ambiguous, as the regression coefficients move in opposite directions, reflecting broad market 

shifts but not necessarily pointing to an absolute increase or decrease in competition. The 

negative fare effects of having at least one legacy non-stop competitor increased, as well as the 

negative effects of adding a second and third. These changes are small, but statistically 

significant. This is counterbalanced, however, with the drastic decrease across the board in the 

effect that Southwest presence has. In terms of non-stop competition, the negative effect on fares 
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by Southwest decreased by almost half, from –13.1% to only –7.1%. The same trend can be seen 

with the negative fare effects of Southwest as a connecting competitor, which were reduced from 

–5.2% to–1.6%, as well as the effects of Southwest as an adjacent non-stop competitor, from –

7.1% to –5.1%. Southwest’s impact on fares as an adjacent, connecting competitor were reduced 

from –1.8% to an effect not statistically different from 0. 

Looking at the effects of low-cost carrier competition on market fares reveals a more 

mixed set of changes. The effect on fares of the addition of a single low-cost carrier with non-

stop service in 2008 was –7.0%. Adding a second LCC non-stop carrier had far less of an impact, 

at only –1.1%. The coefficient for three or more LCC, non-stop carriers in 2008 is blank because 

this condition was never present. In 2016, LCC influence changed ambiguously, with the effects 

of a single non-stop LCC carrier increasing in magnitude to –8.0%, but those of a second carrier 

decreasing to only –0.5%. There were, however, four markets in which there were three LCC 

carriers offering non-stop service, and for these, the effect was a reduction of 3.8% in average 

fare. Though this is statistically significant, the number of affected markets is relatively small, 

and broader inferences should be avoided. 

A look at the covariates can also yield some interesting insights in to the market as well. 

First, the coefficient on connect increased from a 1.2% effect to 2.3%, indicating that the small 

price difference between non-stop and connecting tickets increased over the 8-year period. The 

coefficient for ldist decreased, which is likely a reflection of the drastic reduction in oil prices 

between the two time periods. With lower oil prices, the sensitivity of fares to changes in 

distance would be expected to decrease, which is what we see here. Overall, the weighted 

regression models appear to have relatively strong explanatory power, with adjusted R-squared 

values of 0.75 and 0.802 for 2008 and 2016, respectively. 
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Limitations 

Data – This paper uses the standard data that has been used in many previous studies on 

airline competition, the DB1B database. Because the data available is only a 10% random sample 

of the total airline tickets issues by reporting carriers, there is the possibility for sampling error, 

especially for smaller markets that might more easily be misrepresented. Some of the methods 

employed in this study may exacerbate this sampling error by using sums of passenger sums as 

indications of real-world figures. For example, it is common practice to cull out markets that 

serve less than a certain threshold of passengers per day, each way (PPDEW) (Brueckner et al. 

2013). Because the DB1B database is only a 10% sample, this information is usually sourced 

from the Official Airline Guide (OAG), an expensive and proprietary database that catalogues all 

scheduled flights within the US. Without access to the OAG, this study used the number of 

passengers from the DB1B data, corrected for the 10% sampling. This has the potential to 

adversely affect markets that are close to the threshold. 

Airport Characteristics – Other than market characteristics of the city or metropolitan 

area that each airport serves, little is controlled for regarding the airports themselves. Some 

airports charge more for airport services, etc., which may not necessarily be correlated with the 

size or income of the underlying city, but would impact the costs incurred by the airlines. In 

addition, airport concentration, which has also been shown to affect fares for flights to or from 

that airport, is not taken into account in the model (Borenstein, 1989). 

Endogeneity – The markets used in this analysis could potentially suffer from 

endogeneity. The general idea is that a market with high fares would naturally be attractive to 

potential entrants into that market, and thus there could exist some markets in transition with 

higher fares and multiple carriers. The result would be a coefficient bias toward zero, as the logic 
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runs counterintuitive to predicted and observed behaviors of the markets. Some previous studies 

have attempted to correct for this by using instrumental-variables, such as a time-lagged market 

Herfindahl index (see Evans et al., 1993). Because of the large number of competition variables 

in this paper, as well as the fact that many route characteristics are already included in the 

regression, it would be problematic to include instrumental variables. This is a similar approach 

taken by Brueckner et al. (2013), who also make a good point in that connecting flights would 

inherently be less susceptible to endogeneity bias as connecting-route market entry is more a 

function of whether the carrier already operates from that hub. Finally, Gayle and Wu (2011) use 

a variable for route competitors in their fare regression and, correcting for endogeneity, find that 

the competition coefficient is relatively unchanged, indicating that endogeneity may not be as 

significant of an issue with such competition variables. 

Interaction Variables – The competition effects are broken down into finite detail, but 

without interaction variables, there is little way to infer how the effects of certain competitors 

affect others. For example, is the effect of adding a low-cost non-stop carrier greater when 

Southwest is not present in the market? Adding interaction variables is problematic, however, 

because they would complicate the model to the point where the results become unintuitive. 

 

Interpretation 

  Though the underlying data is the same for 2008 as was used in the study by Brueckner et 

al. (2013), the regression results differ due to slightly different models as mentioned above. The 

coefficients tend to match in sign and proportion, however the magnitudes of the results from 

this thesis are compressed. This is likely due to the inclusion of markets with only non-stops 



 17 

operated by Southwest or other LCCs, which are traditionally more likely to have lower prices, 

and thus be less affected by competition than legacy carriers. Validated by at least matching 

tendencies with previous studies, the model employed in this paper does allow for comparisons 

to be made between 2008 and 2016. 

Overall, the results suggest two major shifts in the competitive landscape. First, that 

legacy carriers are beginning to respond to competition from low-cost carriers with system-wide 

approaches rather than market specific changes, structurally altering their levels of service as 

opposed to lowering prices on individual routes facing LCC competition. This is inferred from 

the results of this test by observing the directional shifts in the coefficients when grouped by 

airline type. The effects of legacy carriers, whether non-stop, connecting, or adjacent, all became 

stronger (more negative), while the effects of Southwest competition all became weaker (less 

negative). When looking at the non-Southwest low-cost carriers, the changes are mixed, with the 

effect of the first non-stop competitor strengthening while the effects of the second diminished. 

This could likely be because of the introduction of a possible third non-stop competitor, which in 

turn further depresses average fares. The positive effect on fares of an LCC connecting 

competitor is seemingly unintuitive, however this could be a result of the fact that connecting 

service is much less common with the point-to-point system utilized by low-cost carriers. (Cook 

and Goodwin, 2008). 

Though these directional shifts do not point to any specific increase or decrease in overall 

competition, they do indicate a general trend toward normalization of the effects of competition 

among the three types of carriers. The strongest effects in 2008 (Southwest) were reduced 

substantially in 2016, while the weakest effects (legacy carriers) were strengthened, and those in 

the middle (low-cost carriers) remained relatively the same. One explanation for this 
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normalization is that legacy carriers have abandoned a strategy of differentiation from low-cost 

carriers, instead shifting toward direct competition system-wide. Though the economic recession 

in 2008 and 2009 surely played a role, the shift toward baggage fees and de-bundling of services 

between 2007 and 2009 is an indication of legacy carriers attempting to compete directly with 

the “no-frills” services offered by low-cost carriers (Scotti et al 2016). Additionally, the 

introduction of premium economy seating, “Economy Plus” on United, “Comfort+” on Delta, 

and “Main Cabin Extra” on American, can be seen not as an effort to entice higher paying 

passengers, but as a response to consumer demand after legacy carriers have systematically 

reduced seat sizes to compete with low-cost carriers. The seat dimensions of premium economy 

seats in legacy airplanes are the same size as the regular economy seats of the 1990’s (McGee 

2014). In effect, charging more for larger seats in one section of the plane allows the legacy 

carriers to charge less for those that compete directly with low-cost carriers. As legacy airlines 

change their offerings to directly compete with low-cost carriers, it would reasonably follow that 

the competitive effects of legacy carriers would approach those of low-cost carriers. 

The second major shift in the competitive landscape is that low-cost carriers have a 

substantially larger influence over domestic airline fares. Though this study’s results for low-cost 

carriers remained relatively unchanged, the drastic reduction in the effects of competition by 

Southwest is likely due to the fact that Southwest no longer stands in a category of its own. 

Brueckner et al. 2013 mentions the increased weight of other low cost carriers in the competitive 

market due to better capitalization, widespread passenger acceptance, and a safe and reliable 

reputation. It further states that the share of domestic airline passengers traveling on LCCs 

increased from 22% to 36% between 2000 and 2008. The model utilized in this thesis found that 

this share increased to 42% between 2008 and 2016. Furthermore, the number of markets with 
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non-stop LCC service increased from 1,678 in 2008 to 2,636 in 2016, an increase of 57%. In 

contrast, the number of Southwest non-stop markets increased by 38% over the same period, 

while the number of legacy non-stop markets decreased by 2%.a This drastic increase in LCC 

service lends further weight to the hypothesis that the market influence of low cost carriers is 

catching up to that of Southwest. 

Hypothesis – This thesis set out to prove that the recent legacy airline mergers have had a 

negative impact on competition in domestic airline markets. The regression results were 

ambiguous in this regard, with neither an overall increase nor decrease in the magnitude of the 

relationship between competition and airline fares. In fact, the interpretation of the regression 

results suggests that perhaps competition has in fact intensified, though this is strictly notional 

and not statistically corroborated by the model in this thesis. 

The idea that competition has intensified comes from the suggestion that legacy airlines 

have begun to compete with low-cost carriers on a structural level. One of the primary arguments 

in support of the Delta/Northwest merger (as well as subsequent mergers) was that the increased 

presence of low-cost carriers had increased competition beyond the point where the existing 

number of legacy carriers could successfully operate (Impact of Consolidation on the Aviation 

Industry 2008). Indeed, a cursory look at the bankruptcy history of legacy airlines might support 

this argument, as do the regression results from this thesis. Though it may be true that today 

fewer airlines offer higher levels of service such as business and first class (low-cost carriers 

generally do not offer such service), the rapid and successful expansion of low-cost carriers is a 

                                                

a These figures are calculated with the final data set used for the model in this thesis, based on DOT DB1B data. 
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sign of either shifting or previously unmet consumer demand. A structural change toward 

cheaper fares and lower quality is taking place, spurred on by recent global economic turmoil 

and an unprecedented level of fare transparency brought on by the flood of travel websites like 

Expedia and Kayak.com (Brueckner et al. 2013). Though some might decry the reduction in 

average airline quality, there is no evidence this is the result of legacy airlines cutting corners 

because of monopolistic market power. Rather, this appears to be the result of intensified 

competition from low-cost carriers. 

Policy Considerations – As mentioned previously, the last four mergers have all been 

investigated by the US Department of Justice. Given the importance of transport and 

connectivity to the American people, ensuring competitive markets for airline travel is a policy 

priority. While concentration has no doubt increased among legacy carriers, there is little 

statistical evidence showing this has led to a lack of competition that hurts the consumer, and 

there certainly exists no consensus within the industry. The results of the model in this thesis do 

not provide evidence to the contrary, instead suggesting that recent mergers may have been a 

response to consumer demand—manifested in the rapid expansion of low-cost carriers— rather 

than a means to circumvent it. The unmitigated expansion of low cost carriers, however, might 

prove to be an important policy issue itself. The intense focus on costs and the bottom line can be 

socially problematic, as witnessed recently when a man was involuntarily bumped from a United 

flight and violently dragged from the airplane (Victor 2017). Events like this cause public 

outcries that airlines can behave in such ways because they wield monopoly power. In fact, it 

may be just as likely that United acted this way because its competitors value their bottom line 

more than their customers, and consumers continue purchasing the cheapest fares despite these 
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public grievances. Regardless, it is the responsibility of policy makers to ensure that the effects 

of competition work in the best interest of the people. 

 

Conclusion 

This thesis set out to test whether the intense consolidation of the previous eight years has 

negatively impacted competition in domestic airline fares. The regression results failed to 

unambiguously demonstrate this effect, or the opposite. Looking at the results closer, however, 

does show that the competitive dynamics have shifted over the years. Using a model that looks at 

competition as a multi-directional force, the respective influences of the three subgroups shifted 

toward the average in what appears to be a normalization. This may reflect broader structural 

changes within the legacy carriers to more directly compete with low-cost carriers, such as de-

bundling of services like seat selection, meals, and checked baggage, or offering differentiated 

classes of service to entice low-end budget customers. In addition, other low cost carriers such as 

JetBlue and Virgin America have gained market influence relative to Southwest Airlines, which 

completely dominated low-cost carrier influence in the past. These changes are potentially a 

result of consumer demand for lower cost travel due to the recession, as well as an increase in 

consumer power through fare transparency. While the reduction in quality might appear to stem 

from a lack of competition, there continues to be little statistical evidence of such a reality, and 

policy makers should consider overall consumer demand before jumping to conclusions about 

monopolistic market influence. 
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Table 1 
Descriptive Statistics. 

 
Note: Descriptive statistics are for data aggregated at the 
market-carrier-year-quarter level. 
* Passenger-weighted mean. 
  

Variable Mean* SD
lfare 2.254 0.154
leg_ns1 0.638 0.457
leg_ns2 0.264 0.266
leg_ns3 0.063 0.111
nleg_connect 0.495 1.267
nleg_adj_ns 0.463 0.648
nleg_adj_connect 0.006 0.142
wn_ns 0.344 0.315
wn_connect 0.100 0.405
wn_adj_ns 0.209 0.287
wn_adj_connect 0.010 0.130
lcc_ns1 0.361 0.309
lcc_ns2 0.077 0.118
lcc_ns3 0.005 0.027
nlcc_connect 0.027 0.278
lcc_adj_ns 0.249 0.309
lcc_adj_connect 0.002 0.073
connect 0.731 0.330
ldist 2.940 0.253
con.add.dist 43.351 239.536
pop 4313.794 2158.681
pci 51.766 6.750
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Table 2 
Regression Results. 

 

(1) (2) (3) (4) (5)
Variable 2007/08 2007/08 2015/16 2015/16 2015/16 Interactions

 (Weighted)  (Weighted) (Weighted)

leg_ns1 0.016
***

-0.004
***

-0.013
***

-0.019
***

-0.015
***

(0.002) (0.001) (0.002) (0.001) (0.002)

leg_ns2 -0.011
***

-0.018
***

-0.003 -0.030
***

-0.012
***

(0.002) (0.001) (0.002) (0.001) (0.001)

leg_ns3 0.005 0.004
***

-0.012
***

-0.017
***

-0.021
***

(0.004) (0.001) (0.004) (0.002) (0.002)

nleg_connect 0.006
***

0.016
***

-0.004
***

0.00004 -0.016
***

(0.001) (0.001) (0.001) (0.001) (0.002)

nleg_adj_ns 0.002
**

-0.005
***

-0.008
***

-0.014
***

-0.008
***

(0.001) (0.001) (0.001) (0.001) (0.001)

nleg_adj_connect 0.015
***

0.024
***

-0.001 -0.003
*

-0.027
***

(0.002) (0.002) (0.002) (0.002) (0.002)

wn_ns -0.106
***

-0.131
***

-0.068
***

-0.071
***

0.060
***

(0.002) (0.001) (0.002) (0.001) (0.002)

wn_connect -0.055
***

-0.052
***

-0.022
***

-0.016
***

0.036
***

(0.003) (0.002) (0.003) (0.003) (0.003)

wn_adj_ns -0.042
***

-0.071
***

-0.042
***

-0.051
***

0.020
***

(0.002) (0.001) (0.002) (0.001) (0.002)

wn_adj_connect -0.020
***

-0.018
***

-0.005 -0.004 0.015
***

(0.003) (0.002) (0.003) (0.003) (0.004)

lcc_ns1 -0.056
***

-0.070
***

-0.055
***

-0.080
***

-0.010
***

(0.002) (0.001) (0.002) (0.001) (0.001)

lcc_ns2 -0.013
***

-0.011
***

-0.009
***

-0.005
***

0.006
***

(0.005) (0.002) (0.003) (0.001) (0.002)

lcc_ns3 -0.004 -0.038
***

(0.009) (0.004)

nlcc_connect -0.014
***

-0.001 0.011
*

0.038
***

0.039
***

(0.003) (0.003) (0.006) (0.006) (0.006)

lcc_adj_ns -0.014
***

-0.023
***

-0.043
***

-0.062
***

-0.039
***

(0.002) (0.001) (0.002) (0.001) (0.001)

lcc_adj_connect 0.020
***

0.035
***

0.061
*

0.024 -0.012

(0.007) (0.007) (0.034) (0.042) (0.038)

connect -0.007
***

0.012
***

-0.009
***

0.023
***

0.011
***

(0.002) (0.002) (0.002) (0.002) (0.002)

ldist 0.169
***

0.288
***

0.174
***

0.246
***

-0.042
***

(0.003) (0.001) (0.003) (0.002) (0.002)

con.add.dist 0.0002
***

0.0001
***

0.0001
***

0.0001
***

0.00001

(0.000) (0.000) (0.000) (0.000) (0.000)

pop -0.00000
***

0.00000
***

0.00000
***

0.00000
***

0.00000
***

(0.000) (0.000) (0.000) (0.000) (0.000)

pci 0.002
***

0.002
***

0.002
***

0.003
***

0.001
***

(0.000) (0.000) (0.000) (0.000) (0.000)

Constant 1.735
***

1.365
***

1.803
***

1.531
***

1.365
***

(0.009) (0.005) (0.009) (0.006) (0.006)

year1516 0.165
***

(0.008)

Observations 51,374 51,374 39,287 39,287 90,661

R
2

0.342 0.751 0.563 0.802 0.786 

Adjusted R
2

0.341 0.750 0.562 0.802 0.786 

Residual Std. Error 0.137 (df = 51335) 1.847 (df = 51335) 0.114 (df = 39251) 2.303 (df = 39251) 2.057 (df = 90586)

F Statistic 701.000
***

 (df = 38; 51335) 4,064.627
***

 (df = 38; 51335) 1,442.245
***

 (df = 35; 39251) 4,538.897
***

 (df = 35; 39251) 4,509.317
***

 (df = 74; 90586)

Carrier fixed effects and quarter dummies suppressed *p<0.1; **p<0.05; ***p<0.01

pop measured in 1,000's of people

pci measured in $1,000's

weighting is by passenger totals per observation

a

b

a

b
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Table 3 
Expanded list of cities with adjacent airports (Brueckner et al. 2013). 

 

 

 

 

  

City Airports
Boston BOS, PVD, MHT
Chicago ORD, MDW
Cincinnati CVG, DAY
Cleveland CLE, CAK
Dallas DFW, DAL
Detroit DTW, FNT
Houston IAH, HOU
Los Angeles LAX, BUR, LGB, SNA, ONT
Miami MIA, FLL, PBI
New York LGA, EWR, JFK, ISP, HPN
San Francisco SFO, OAK, SJC
Tampa TPA, PIE, SRQ
Washington, DC DCA, IAD, BWI
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