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ABSTRACT 

This dissertation offers an investigation of the current issues in economics of the 

international airline industry. The two broad issues considered are deregulation of and 

consolidation on the international airline markets. The process of deregulation has been 

and will probably remain gradual. Moreover, restrictions are often removed in such a 

way that players are forced to play by different rules, hi this context, I measure price 

effects of asymmetric entry barriers at London's Heathrow airport. I find that such entry 

restriction decreases the fares of the affected carriers. Concurrently, I find that the airport 

dominance effect, shown to exist for the US domestic market, applies to the international 

routes as well. On the basis of my results, I suggest the following danger in the process 

of the gradual deregulation of international aviation. Given the strong political influences 

and the current industry structure, we may end up getting locked into situations, where a 

carrier that dominates an airport may obtain preferential treatment on the respective 

international routes. This can prevent entry by the more efficient carriers and/or keep the 

less efficient airlines in operation. 

As far as airline consolidation is concerned, I develop a new model of price 

competition between international airline alliances and test its predictions. The primary 

focus is on the price effects of codesharing (connecting the partner airlines' networks) 

and antitrust immunity (allowing the partner airlines to jointly set fares across the unified 

network). I show theoretically that antitrust immunity may not have negative price 

effects in addition to that of codesharing. This finding is contrary to what has been 

suggested previously. Empirical analysis confirms the theoretical predictions. 
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CHAPTER ONE 

INTRODUCTION 

The airline industry is perhaps the most dynamically developing service industry in the 

world. Its importance in facilitating trade and business cannot be underestimated. As 

connections between countries rapidly develop, the importance of the international airline 

industry grows. The international airline industry is undergoing substantial changes, 

which have already reshaped it completely. In broad terms, one can talk about the 

following processes in international aviation: deregulation and consolidation. 

It is impossible to understand the current state of the international airline industry 

without returning several decades back, to the time after World War II. At that time the 

industry started gaining importance, and debates on the necessary level of government 

intervention ensued. Fears of losing the market to stronger competitors have led to the 

emergence of substantial artificial barriers to entry and competition in the market. 

International air travel has since been governed by a complex system of bilateral 

agreements, which defined almost every aspect of the rules of the game. Collusive 

pricing has been enforced at the international level through the International Air 

Transport Association (lATA), which had all the usual features of a large-scale cartel, 

such as jointly set prices and enforcement of compliance. 

Successful deregulation of the US domestic airline market, international charter 

flights, and increasing demand for air travel threatened the status quo. A number of 

bilateral treaties have been substantially revised to remove most restrictions on 

competition. Such revised bilaterals are currently known as 'open-skies' agreements, and 
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will be discussed in greater detail later on. The European Union went further and 

completely deregulated the airline market within its borders. Yet, in many cases 

deregulation efforts have been partial, and will most likely remain such, given 

overwhelming political influences in the industry. This raises concerns regarding the 

welfare impact of such deregulation efforts. While it is known that removing all 

distortions in a market will be welfare-improving, the welfare effects of getting rid of 

only some of the distortions while keeping others in place are ambiguous. This is what 

the well-known theory of the second best teaches us. Indeed, the analysis offered in 

Chapter Two of this dissertation shows that creating an unequal playing field for market 

participants leads to negative price effects for the relatively disadvantaged players. 

Further, correlation of the relatively advantageous position on the market with other 

factors shown to lead to market power in the airline industry (such as airport dominance) 

can prove detrimental to competition. The example offered by Chapter Two of this 

dissertation shows that there are important dangers in the way deregulation of 

international aviation currently proceeds. 

Also interesting is the airlines' reaction to partial deregulation. Carriers have 

recently found it beneficial to consolidate their activity in various ways, the most 

important of which is joining the partner airlines' networks, referred to as codesharing. It 

is often claimed that consolidation is just a way for airlines to bypass the 'nationality 

clause'. This rule (still present in the vast majority of bilaterals) places an important 

restriction on ownership of airlines providing services between two countries. Only 

airlines owned and controlled by nationals of signatories to a bilateral agreement can 
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offer direct services between the countries involved. While the issue of whether 

bypassing the remaining regulation is the primary reason for consolidation is outside of 

the scope of this work our results suggest that joining partners' networks without actual 

mergers might be a more efficient way to organize long-haul air transportation. 

A more important issue, however, is the response of the regulatory authorities to 

airline consohdation. BeHeving airline partnerships can be beneficial to consumers, 

regulators have begun granting antitrust immunity to them. Thus, partner airlines receive 

the explicit rights to jointly determine fares on the now single network. Previous studies 

suggest that antitrust immunity provides additional benefits to interline passengers 

beyond those offered by joining the partner airlines' networks through codesharing 

agreements. In this dissertation I offer an important departure from previous models of 

airline alliances, and show both theoretically and empirically antitrust immunity may not 

offer any additional benefits to interline passengers. Chapter Three provides a 

corresponding theoretical model, and Chapter Four tests (and confirms) its predictions. 
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CHAPTER TWO 

ASYMMETRIC REGULATION AND AIRPORT DOMINANCE IN 

INTERNATIONAL AVIATION: EVIDENCE FROM 

THE LONDON - NEW YORK MARKET 

2.1 Introduction 

One of the most important recent developments in international business has been the 

gradual deregulation of international airline markets. The potential benefits of allowing 

market forces to govern international aviation are enormous. For example, the EU has 

estimated that consumers will gain as much as $5.8 billion a year from establishment of 

the currently negotiated 'open aviation area' to include North America, the EU, and the 

North Atlantic Ocean (Economist, 2003). Strong political opposition to the deregulation 

process is, however, likely to make partial deregulation a reality for the near future. 

Further, on a number of international airline markets, regulatory restrictions have been 

partially removed in such a way that different players face different entry and other 

barriers. Such institutional structure - we will call it asymmetric regulation' - can 

compromise the idea of deregulation and fail to bring the expected welfare gains. 

Another important feature of the international airline industry is that most 

international passengers travel through individual airlines' hub airports. This brings into 

consideration the airport dominance effect. The issue of airport dominance has received 

some attention in the literature. Borenstein (1989) showed that airlines charge higher 
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fares for their services to/from the airport at which they have a dominant position. 

Additional evidence has come from Evans and Kessides (1993) and Berry, Carnal and 

Spiller (1996). Evans and Kessides conclude (by estimating reduced-form fixed effects 

price regressions) that airport dominance contributes more than route dominance to an 

airline's ability to charge higher fares. Berry et. al. (through structural estimation of a 

differentiated-product oligopoly-model) find that the dominant airlines' power to charge 

higher fares is restricted to business travelers. While airport dominance has been 

established to play a role on the domestic US market, it is not clear whether this effect 

also applies to the more regulated international routes. 

This chapter uses the London - New York market to analyze the phenomena of 

asymmetric regulation and airport dominance in international aviation. In fact, 

transatlantic routes originating in New York, and the London - New York market in 

particular, provide an ideal environment for examining both issues. On this market, 

asymmetric regulation takes the form of access restrictions to London's Heathrow Airport 

for some airlines. Also, Continental Airlines has a dominant position at Newark's Liberty 

airport. The London-New York market also allows mitigating the limitations that data 

availability and market structure put on empirical research on international airline 

markets. Abundant price data happens to be available only for US carriers. On most 

international routes only one US carrier offers nonstop service, with two notable 

exceptions: routes originating at Chicago (with two US carriers) and routes originating at 

New York (with five US carriers operating transatlantic flights at the time period 

' Elsewhere, the issue of asymmetric regulation has been recently studied in context of its impact on 
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considered in this paper). But New York has an advantage over Chicago in terms of 

measuring the effects of airport dominance. Chicago has a virtually symmetric duopoly 

between American Airlines and United Airlines at O'Hare airport, while metropolitan 

New York has asymmetries allowing identification of the airport-dominance effect. As 

noted above. Continental Airlines has a dominant position at Newark's Liberty airport. 

Finally, the New York - London market is attractive for understanding the future of 

deregulated international air travel, as we might eventually expect an increase the number 

of competitors on other routes to resemble the competitive New York - London market. 

To disentangle the asymmetric-regulation and airport-dominance effects on fares 

charged by affected carriers, we employ a difference-in-differences approach, using 

selected itineraries from the International Data Bank lA of the US Department of 

Transportation. A similar approach was applied to the US airline market by Borenstein 

(1990, 1991) to measure market power effects of airline mergers and airport dominance 

on the US market. Yet, Borenstein's apphcation of difference-in-differences to airport 

dominance involved assessing market share effects of this phenomenon. 

Our study yields evidence suggesting that the regulation effect on fares charged 

by Continental Airlines (the restricted carrier) on the London - New York route is 

negative. Yet, fare decreases due to the regulation effect are offset by the Continental's 

large positive airport-dominance effect in this market. 

The findings of this study have important policy implications for the process of 

deregulating international aviation, as follows. First, the airport dominance effect should 

competition on telecommunications markets (Martinez et al., 2003, de Bijl and Peitz, 2002) 
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be taken into account when modeling proposed regulation changes. Second, if the 

proposed change inevitably results in an asymmetric regulatory regime, fewer freedoms 

should be given to an airline that has the 'umbrella' of airport dominance effect. Third, 

currently many airlines are both heavily supported by the governments and have 

dominant position in airports which serve as international gateways. In such situation, 

partially deregulated environments, which actually favor the carriers with airport 

dominance, are likely to emerge; this danger should not be neglected in the planning of 

deregulation of the international aviation. 

The remainder of this Chapter is organized as follows. Section 2.2 briefly 

describes the current regulation and deregulation efforts on international airline markets, 

including a description of the entry barriers specific to the London - New York route. 

Section 2.3 analyzes a sample of data on international fares, in order to identify the 

effects of airport dominance and asjmimetric regulation on fares charged by different 

carriers on the London - New York market. Section 2.4 offers a discussion of results and 

policy implications of analysis, both for London - New York market and for the process 

of deregulation of international aviation in general. Section 2.5 concludes and offers 

directions for further research. 

2.2 Institutions 

2.2.1 International Airline Market and Its Deregulation 

For decades, countries saw aviation as primarily a matter of national prestige and 

sovereignty (Economist, 2003). This resulted in excessive protection of countries' 
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airlines from international competition. As a consequence, the international airline 

industry, the very aim of which is to facilitate connections between countries and make 

the world more open, has until recently maintained substantial artificial barriers to entry 

and competition. These barriers allowed the airlines (with assistance from their 

governments) to create one of the largest international cartels in history. This cartel 

operated through the International Air Transport Association (lATA), which periodically 

gathered representatives of almost all airlines operating international services to decide -

by unanimous consent - what fares to charge on almost all international routes. 

According to The Economist (2003), lATA "amounted to an amazing global cartel that 

made OPEC look amateurish". The entry barriers were specified by a complicated 

system of bilateral intergovernmental treaties that defined which carriers could perform 

services between the countries, between which airports, what aircraft they could use, how 

often they could fly, what fares could be charged (in most cases fares agreed upon at the 

above mentioned lATA conferences became integral parts of such agreements), etc . 

Inspired by the successful deregulation of the US airline market, many countries 

followed suit. At this point, a great number of countries have allowed market forces to 

govern their domestic airline markets, with mixed outcomes (see Williams (2002) for 

further details). Some efforts have been implemented towards deregulation of 

international aviation as well, the most remarkable of which resulted in the gradual 

creation of a single deregulated airline market within the European Union. Another 

^ There is a considerable literature describing the details of regulation and deregulation of international air 
transportation (Doganis, 1991, 2001, de Murias, 1989, Sochor, 1991, Williams, 1993, 2002), and the reader 
wishing to leam about further details is directed to these sources. 
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substantial achievement is the signing of 'open-skies' agreements between the United 

States and a number of (mostly European) countries^, which made the transatlantic 

market the most deregulated transcontinental market in the world. These agreements 

have recently been ruled unlawful by the European Commission, since they discriminate 

against carriers from the EU countries that are not signatories to them, as described in the 

next paragraph. Negotiations between the US and the EU are currently underway to 

attempt establishing an 'open aviation area' to include Europe, America and the North 

Atlantic Ocean. At the same time, many routes covering travel to/from Asia, Africa, 

Eastern Europe and South America, remain governed by restrictive bilateral agreements. 

In total, about half of international airline passengers travel on heavily regulated routes. 

The common feature of all efforts at liberalization of airline markets is their 

gradual nature. Further, in the process of deregulation some carriers end up being treated 

better than others. A typical example of an asymmetric partial deregulation in 

international aviation would be an 'open-skies' agreement between the two countries, 

granting carriers from the two signatories to the treaty all possible rights to fly non-stop 

between any two points in the two countries, and to set schedules and fares as they see fit. 

Such agreements, while definitely removing a number of constraints present in a typical 

bilateral air services agreement, discriminate against carriers from other countries, which 

have to offer one-stop flights if they want to provide service between the countries that 

signed the 'open-skies' agreement. Further, the fact that political influences in 

international aviation remain strong may cause deregulation to halt after an institutional 

^ This movement is currently spreading to other parts of the world. 
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structure satisfactory to players with greater political influence has been established. We 

know that while removal of all distortions and allowing unrestricted competition is 

welfare-increasing, the welfare effects of removal of only some distortions on the market 

are not always easy to predict. This means that partial deregulation of international 

aviation may in fact be welfare-decreasing, discrediting the very idea of bringing market 

forces into play in the industry. Identifying the factors which can undermine the process 

of deregulation of the international airline industry is therefore an important issue. 

2.2.2 London - New York Market and Asymmetric Entry Barriers 

Before we proceed, it is necessary to describe the London - New York market, as well as 

to outline the nature of asymmetric regulation on the route. Among a number of 

regulatory barriers on the market, the ones we will concentrate on are related to access to 

London's Heathrow airport (airport code LHR). Presently, only four incumbent airlines 

are allowed to offer direct non-stop transatlantic services from Heathrow. These are 

British Airways (BA), Virgin Atlantic (VS), American Airlines (AA) and United Airlines 

(UA)"^. This is actually the major entry barrier on the US - London market, exacerbated 

by the fact that LHR is already congested and take-off and landing slots there are not 

readily available. 

Direct non-stop services on the London - New York market are offered from two 

New York City area (John F. Kennedy (JFK) and Newark Liberty (EWR)) and two 

London area (Heathrow and Gatwick (LOW)) airports:. Thus, we end up with four 

distinct airport-pair markets (APM), of which only three are actually 'functioning': over 
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the time period analyzed there were no non-stop services between JFK and LGW. 

Access to two (LHR - JFK and LHR - EWR) of these three airport-pair markets is 

restricted to the incumbent airlines^, as described above. There is still room for entry on 

LGW - EWR market, as well as on the JFK - LGW route^. 

The carrier we will focus our attention on is Continental Airlines, which is the 

only carrier offering service between Gatwick and Newark. This airline is the restricted 

carrier on the market. We can claim so for the following reasons. First, LHR is more 

conveniently located than Gatwick. Second, LHR (due to its size) allows picking up 

more connecting passengers than Gatwick. Finally, carriers with access to both London 

area transatlantic gateways can potentially offer their customers a wider menu of 

services. 

Further, Continental Airlines is the dominant carrier in Newark Liberty airport 

(one of the airline's hubs), which will make us focus on this carrier also in determining 

airport dominance effect on fares. British Airways is a dominant carrier at London 

Heathrow airport, but available data will not allow us to identify the airport dominance 

effect for this carrier. Figure 1 below provides a schematic representation of the market, 

indicating which carriers are present on which routes. 

All four of these airlines are present on the London - New York market, and offer services from 
Heathrow to both John F. Kennedy and Newark airports. 
^ Air India and Kuwait Airways also fly between JFK and Heathrow, but these services are performed in 
connection with those carriers' flights from Asia, and are governed by bilateral agreements between 
US/UK on one hand and India/Kuwait on the other. 
® According to the Air Services Agreement between the US and the UK governments, each country can 
designate two carriers to perform services on each of those airport-pair markets. 
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LGW EWR CO 

A,BA, 

LHR JFK, AA.BA.VS. 
UA,AI,KU 

Figure 2.1 Airlines Operating on London - New York Market 

Finally, a couple of words need to be said about potential players on the market. Besides 

the US and UK carriers mentioned here. Delta Airhnes channels a significant portion of 

its transatlantic traffic through JFK, even though it does not fly to London irom New 

York. In 1999 (the time period covered by our research), TWA was another airline, 

which flew to a number of European destinations from JFK airport, but stayed out of the 

New York-London market. Either of the two (or even both) airlines could have been 

designated to fly into Gatwick from JFK, according to the Bermuda agreement. On the 

other side of the Atlantic, we have British Midland Airlines, which operates a number of 

departures from London Heathrow, but cannot use this airport as a gateway for its 

transatlantic services (it uses Manchester airport for this purpose). 
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2.3 Disentangling Airport Dominance and Regulation Effects 

2.3.1 Hypotheses 

From the first section of the paper, airport dominance is expected to have an increasing 

effect on fares, charged by the dominant airline. Hypotheses related to asymmetric 

regulation appear less evident at first, but simple intuition suggests that less preferential 

treatment (more entry barriers in case of the London - New York market) will lower 

fares charged by the affected carrier. The logic is clear in case of the above-mentioned 

'open-skies' agreement: carriers from third countries are restricted to connecting services 

between the signatories to the agreement (for example, an airline from France cannot 

offer non-stop services between the US and the Netherlands, and has to channel all its 

traffic between the two countries through its hub in France), and empirical evidence (e.g., 

Brueckner, 2003, Chapter Four of this dissertation) suggests that adding a stop on the 

way reduces the fare, as it makes the trip longer. Regarding the situation on the London 

- New York market, the fares charged by the restricted carrier should be lower either 

because passengers prefer Heathrow to Gatwick as their arrival airport, or due to the fact 

that the restricted carrier is allowed to offer fewer services on the market as compared to 

the unrestricted carriers (unrestricted carriers can potentially fly into both Heathrow and 

Gatwick, whereas the restricted carrier does not have this option), hi the latter case, if an 

unrestricted carrier raises price for one of its services, some of the passengers will switch 

to other services of the same carrier. Since the unrestricted carrier offers more services 

than does the restricted carrier, overall profit of the former will be affected less adversely 

by such a price increase. Thus, the unrestricted carrier will be able to hold prices at a 
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higher level, other things equal (see Bilotkach (2005 a) for a formal proof for logit and 

nested logit substitutability patterns). This suggests a testable hypothesis for the effect of 

asymmetric regulation. Namely, more entry barriers should lead to lower fares, charged 

by the affected carrier. 

In testing our hypotheses we will employ the difference-in-differences approach 

to single out the airport dominance effect for fares charged by Continental Airlines on 

several transatlantic markets, as well as to determine the impact of differences in 

regulation on fares, charged by Continental Airlines on the London - New York route. 

The next subsection offers a brief description of the identification strategy, which is then 

apphed to a sub-sample of fares from the International Data Bank lA (DBIA) of the US 

Department of Transportation. 

2.3.2 Identification Strategy 

This subsection outlines the methodology used to disentangle the airport dominance and 

the regulation effects for Continental Airlines, which is both the restricted carrier on the 

market and likely to take advantage of its dominant position at Newark airport. The idea 

behind the difference-in-differences identification strategy is to exploit the similarities 

between markets and airlines to identify the differences (between markets and carriers) 

we are interested in. Roughly speaking, the similarities are differenced out in the 

process, and the differences remain. Once we have identified the effects we are 

interested in, we can apply the methodology to the data to test for statistical significance 

of the differences. 
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Conditional Mean Fare for Continental Airlines on London-New York Route 

To successfully apply this strategy in our case, we assume that fares charged by 

Continental Airlines on London - New York route include the following effects: 

• Regulation effect, arising from the nature of the regulatory constraints that CO 

f a c e s  o n  t h e  L o n d o n  -  N e w  Y o r k  m a r k e t  ( ) .  

• Airport dominance effect, which is the result of the fact that CO has dominant 

position in the Newark Liberty airport (<5^^^). 

• Airline effect (5). 

• Non-stop flight effect, which reflects airline customers' willingness to pay a 

p r e m i u m  f o r  t r a v e l  w i t h  f e w e r  s t o p s  ( ) .  

Our task is to identify the airport dominance and the regulation effects. For this, we will 

need to difference out the airline effect and the non-stop flight effect. To be able to do 

so, we restrict the conditional mean fare function for Continental Airlines in the 

following way: 

E{Plonnyc I Airline = CO,NS) = dco + 5^^ + + ̂ Hub (2-1) 

Comparison Carrier - Non-Stop London-New York Flights 

Whereas for some other carrier on the same city-pair market (the comparison carrier) the 

conditional mean fare function will be of the form: 

E(P,om,c I Aii-II-e, NS) = + <5„ + Ŝ ';' (2.2) 
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Where is the airhne effect, common to all flights by a given carrier, regardless of 

the number of stops, and (5^^ is the non-stop effect, common to all carriers on all airport-

pair markets on the route. On the other hand, varies across carriers. 

Getting Rid of the Non-Stop Flight Effect 

Given this, using American Airlines as the comparison carrier and taking the 

difference: 

I Airline = CO,NS)- \ Airline = AA,NS) (2.3) 

we will be able to get rid of the non-stop effect. In fact: 

A.. = + C + 3,^, -5,, - C, (2.4) 

Getting Rid of the Airline Effects 

To difference out the airline effects we can, based on our assumption that it is the 

same for all flights of a given carrier, use fares for the London - New York segment of 

what we will call "through itineraries" (e.g., fare for the New York to London segment of 

the Nashville - New York - London trip). For Continental Airlines, these fares will not 

include the hub effect, since it is shown to exist only for trips to or from the hub airport. 

We will also assume that regulation effects for through trips are the same for all carriers. 

This assumption might not be reasonable if the nature of the regulation effect is due to 

consumers' preference of Heathrow over Gatwick as their departure/arrival airport; but in 

this case the resulting estimate of the difference in regulation effects will be biased 

upward. That is, if a negative value for the difference in regulation effects obtains in the 

end, we can be rather confident that, even if this estimate is biased in a sense just 
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discussed, correction for this bias would make it even more negative. Thus, possible 

violation of this assumption will not induce us to conclude that negative regulation effect 

does exist where it does not; but it can lead us to claim that less favorable regulation does 

not negatively affect fares, when in fact it does. 

Given our assumptions, the airline effect is the only one we will have in the 

expected fare function for the London - New York segment of one-stop trips. Then, 

taking the difference: 

^Through ~ ̂ i /^LONNYc I — CO,Thruj— I AivHne — AA,Thru^ 

= ̂CO - ̂AA 

and then differencing: 

^LONNYC ~ ^NS ~ ̂ Through ~ ^Hub ^Reg ~ (2-6) 

gets rid of the airline effects'. Thus, the only effects we are left with are hub and 

(difference in) regulation effects. 

Identification of ^jf,rough from, the Data 

But, before proceeding to discuss how we will be able to disentangle the two, it is 

necessary to note that the data on New York to London leg prices for through trips are 

not available. To be able to identify ^ trough' therefore, we will use the assumption that 

leg fares for the domestic portion of the through international itineraries are the same for 

both airlines (due to competitive nature of those routes), in which case will be 

identified by the difference in total fares for through flights. 

' This kind of differencing would be necessary even if the non-stop trip effect were totally absent. 
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Identification of the Airport Dominance Effect and the Difference in Regulation Effects 

To difference out the hub airport effect and identify the difference in regulation 

effects for Continental Airlines and the comparison airline, we will use transatlantic 

markets with symmetric regulation. Namely, New York - Frankfurt and New York -

Paris routes will be used for this purpose^. Then, if we define terms similar to and 

^Through instance. New York - Frankfurt route, and further obtain the difference 

between these terms, denoting it /^franyc > obtain: 

^FRANYC ~ ^Hub (2 •7) 

and finally: 

- ̂FRANVC = SZ - C. (2.8) 

This identifies all the effects we are interested in. Appendix A gives a schematic 

representation of the identification strategy. 

Identification Strategy in Regression Context 

It is relatively easy to put this approach in the regression context - as we will in 

fact do in the next section. The effects we are interested in will be identified by 

interactions of indicator variables and/or their differences. Suppose, we want to identify 

the hub dominance effect for CO versus AA from the regression: 

P- = {CO * NonStop). + (AA * NonStop). + (AA * Through)i + error. (2.9) 

' Travel between Germany and the United States is governed by the "open-skies agreement" between two 
countries, which basically puts "nationality clause" as the only entry barrier. That is, the only restriction on 
the market is that airlines offering services between Germany and the United States have to be owned and 
effectively controlled by nationals of either of the two countries. As of 1999, travel between France and 
the United States was governed by the bilateral agreement, which is also likely to treat all carriers in the 
same fashion. 
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here CO*Through variable serves as the basehne category and X is the vector of controls. 

In this case, the airport dominance effect will be identified by: 

S H u t = y x - { y 2 - y i )  (2-io) 

If we add the three variable interaction CO*NonStop*LONNYC to this regression, the 

coefficient on this variable will identify the difference in regulation effects on the 

London-New York market^. These results can be easily verified by constructing the 

appropriate conditional means and taking their differences. 

We can term this identification strategy either difference-in-differences-in-

differences or difference-in-differences-anJ-difference (since one of the effects is 

obtained with a difference-in-differences and we need to take another difference to arrive 

at the other effect we are interested in). Angrist and Krueger (1998) provide a nice 

general description of the difference-in-differences approach. The method has been 

applied to analyze effects of a wide variety of poHcies (see Athey and Imbens (2003) for 

a review of applications of the method). It should also be noted that our application of 

the difference-in-differences approach is different fi-om the 'classical' case, since we do 

not have a panel data set. Yet, there is nothing to preclude us from using this approach; 

further, the above-cited application of difference-in-differences to the airline industry 

(Borenstein, 1991) also uses cross-sectional data. 

2.3.3 Estimation 

The data necessary for implementing the above-described identification strategy was 

obtained from the Data Bank lA (DBIA) International for the third quarter of 1999, 
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collected by the US Department of Transportation (US DOT). DBIA, collected 

quarterly, provides a 10% sample of all tickets sold for travel on US airlines. We will use 

restricted economy class roundtrip fares, since the number of itineraries for other fare 

types on the markets of our interest is very small. The dataset we use has one serious 

limitation: it only permits obtaining roundtrip fares for US carriers (itineraries operated 

solely by foreign carriers are not included in the dataset). This limits the set of 

comparison carriers for identification of both effects to American Airlines and United 

Airlines. Further, since United Airlines does not channel much traffic to London through 

New York'®, we can only use AA as a comparison carrier. In addition to that, we can use 

Trans World Airlines" as a comparison carrier on the New York - Paris market for an 

additional estimate of Continental's airport dominance effect. 

Before proceeding with the more careful analysis to control for airline and 

market-specific heterogeneity, we will present results of a simple 'raw' data analysis. 

The purpose of this is twofold. First, we want to see whether the raw data points us 

towards support of our hypotheses. Second, this analysis provides a clear first 

application of the identification strategy to data, and helps us define the relevant variables 

to be included in regressions reported later in this subsection. The summary statistic we 

will be interested in is the average restricted economy class fare on selected routes, hi 

accordance with the previous subsection, we select roundtrip fares for non-stop flights 

' The coefficient on AA *NonStop *LONNYC variable (if added to regression (9)) should not be statistically 
significantly different from zero, following our assumptions. 

United Airlines' channels its transatlantic traffic through either Washington or Chicago, thus leaving us 
with very few one-stop itineraries to London through New York for this carrier. 
" In 2001 TW was absorbed by AA; even though TW did channel its transatlantic traffic through New 
York, it was not present on London - New York and Frankfurt - New York markets. 
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between New York and London, Frankfurt and Paris; as well as roundtrip fares for travel 

to each of the European endpoints through New York from other US airports (what we 

referred to as through-fares in the previous subsection). The following selection criteria 

have been applied. First, in order to prevent contamination of our results by the 

unreasonable fares, we discarded roundtrip fares below $100 and above $4000, as well as 

any other fares, flagged as 'questionable' in the dataset. Second, only single-airline 

12 roundtrip itineraries were included . Third, for through itineraries, only those US end-

points were selected for which both Continental Airlines and the comparison carriers 

channeled traffic from a given US endpoint to a specified European endpoint through a 

1 "X 
New York City area airport . For example, if Continental Airlines were actively present 

on Rochester - New York - London market, but not on Rochester - New York -

Frankfurt route; whereas American Airlines channeled its traffic from Rochester to both 

London and Frankfurt through New York; in this case, we would exclude AA's 

Rochester - New York - Frankfurt itineraries from the sample, since the two carriers do 

not actually compete on this route. Results of the raw data analysis are presented in 

Table 2.1 below. 

American Airlines and American Eagle were considered to be the same carrier. 
We considered this to be the case, if the dataset contained at least five such through-itineraries for each of 

the carriers involved. 
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New York -
London 

New York -
Frankfurt 

New York - Paris 

Fares and Differences 
AA as 

Comparison 
Carrier 

AA as 
Comparison 

Carrier 

AA as 
Comparison 

Carrier 

TW as 
Comparison 

Carrier 
CO - Non-Stop Fares 

(1) 

696.81 
(39.44) 

724.26 
(43.04) 

824.26 
(36.44) 

CO - Through Fares 
(2) 

605.69 
(22.26) 

611.59 
(22.98) 

698.96 
(44.77) 

Comparison Carrier - Non-
Stop Fares 

(3) 

597.25 
(11.57) 

571.75 
(24.13) 

735.14 
(29.89) 

867.76 
(45.59) 

Comparison Carrier - Through 
Fares 

(4) 

648.02 
(12.99) 

668.87 
(17.85) 

844.19 
(37.73) 

966.68 
(77.37) 

ANS=(1)-(3) 
99.56** 
(32.02) 

152.51** 
(49.34) 

89.19* 
(47.14) 

-43.50 
(56.06) 

AThrough=(2) - (4) 
-42.32* 
(25.77) 

-57.27** 
(29.11) 

-145.23** 
(58.55) 

-267.72** 
(89.39) 

A _ iLomrc kLONNYC 
^ LONNYC ~ ^NS ^ Through 

141.88** 
(41.10) 

Not Applicable 

^ Hub ^NS ^Through 
209.78** 
(57.28) 

234.35** 
(75.17) 

224.21** 
(105.52) 

A c c CO c AA 
^LONNYC ^Hub ~ ^Reg ^Reg 

-67.90 
(70.51) 

-92.47 
(87.33) 

Not 
Applicable 

Non-stop fares are average restricted economy class fares across itineraries between the indicated European 
airport and New York City area airports, for non-stop return trips operated by a single carrier. Through 
fares are average restricted economy class fares for one-stop return trips operated by a single carrier from 
US airport to a European end-point through a New York City area airport. Data obtained from DBIA for 
third quarter of 1999. Values in parentheses are standard errors. All numbers are in US Dollars. 
* - indicates that difference is statistically significantly different from zero for two-tail test at 10% 
significance level 
** - indicates that difference is statistically significantly different from zero for two-tail test at 5% 
significance level 

Table 2.1 Estimates of Hub Dominance and Difference in Regulation Effects for 
Continental Airlines on New York - London, New York - Frankfurt, and New York -
Paris Routes (Differences in Means Approach) 
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The following results are evident from Table 2.1. First, the three estimated airport 

dominance effects are rather close to each other, represent 27 to 29 percent of average 

CO non-stop fare on a respective route, and are highly significant. Second, estimates of 

the difference in regulation effects are negative as expected, but not statistically 

significant. One should however keep in mind that the identification strategy employed 

might end up underestimating the difference in regulation effects, as noted in the previous 

section. If the regulation effect is caused by consumers' preference for Heathrow over 

Gatwick, the resulting difference in regulation effects will be biased towards zero. In the 

most extreme case where regulation effects are completely included in the through fares, 

^^nroulh completely difference out the regulation effects and A^qnnyc 

identify the airport dominance effect. Also, in obtaining the raw estimates reported 

above we do not control for a number of important factors, such as distance, market size 

and competition. This is the primary goal of the regression analysis that follows. 

In the estimations, results of which are reported in Tables 2.2 and 2.3, we control 

for distance by using the natural logarithm of fare per mile as the dependent variable. 

The market size is controlled for by using the geometric averages of endpoints' 

population (a rather standard measure). Finally, two measures of competition are used: 

the number of online and interline competitors. The number of on-line competitors is 

simply the number of carriers offering non-stop service in case of London New York, 

Paris - New York and Frankfurt - New York routes, or the number of airlines offering 

one-stop services through New York, for all other markets. The number of interline 

competitors was calculated for through itineraries as the number of airlines offering 
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services between the spoke airport and New York, times the number of carriers offering 

non-stop services between New York and a European end-point. For non-stop itineraries, 

the number of interline competitors is equal to zero. While we understand that the use of 

measures of competition may be dangerous due to possible endogeneity, two things 

should be noted. First, these variables have been used in the literature, when estimating 

reduced-form price equations for airline markets. Second, it can be argued that, unlike 

setting of fares, entry decisions by airlines are not taken overnight (especially so on 

international routes). Given that our data only spans one quarter, we can suggest that the 

possible endogeneity problem is mitigated. 

Table 2.2 includes results for the entire sample, while in Table 2.3 we discard 

Trans World Airlines itineraries, as this airline does not play a role in estimation of the 

difference in regulation effects. 
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Specification 1 Specification 2 Specification 3 Specification 4 

Independent Variable 
Coefficient 
(st. error) 

Coefficient 
(st. error) 

Coefficient 
(st. error) 

Coefficient 
(st. error) 

Constant 
-2.7846** -2.7995** -2.7652** -2.7648** 

Constant 
(0.0229) (0.0253) (0.0645) (0.0651) 

Interline Competition ... 
— 

-0.0046 
(0.0074) 

-0.0041 
(0.0079) 

Online Competition ... 
— 

0.0065 
(0.0133) 

0.0028 
(0.0433) 

Market Size 
0.17E-08 0.17E-08 

Market Size 
(0.88E-08) (0.88E-08) 

US Origin 
0.1179** 0.1183** 0.1189** 0.1189** 

US Origin 
(0.0161) (0.0161) (0.0161) (0.0161) 

London Itineraries 
0.0498 0.0556** 0.0508 

London Itineraries 
(0.0329) (0.0185) (0.0367) 

TW*Non-Stop 0.4484** 0.4550** 0.3953** 0.4061** 
Itineraries (0.0482) (0.0572) (0.1636) (0.1776) 

TW*Through 0.2590** 0.2683** 0.2767** 0.2683** 
Itineraries (0.0573) (0.0606) (0.0588) (0.0629) 

CO*Non-Stop 0.3265** 0.3334** 0.2739* 0.2847* 
Itineraries (0.0383) (0.0488) (0.1603) (0.1648) 

AA*Non-Stop 0.2330** 0.1960** 0.1369 0.1470 
Itineraries (0.0250) (0.0408) (0.1533) (0.1656) 

AA*Through 0.1189** 0.1065** 0.1051** 0.1062** 
Itineraries (0.0277) (0.0278) (0.0281) (0.0277) 

CO*London*Non-
Stop Itineraries 

(Regulation) 

-0.0858** 
(0.0398) 

-0.1254** 
(0.0418) 

-0.1243** 
(0.0436) 

-0.1251** 
(0.0442) 

Adjusted R-squared 0.06199 0.06345 0.06330 0.06306 
Values Derived from the Regression Coefficients 

Airport Dominance 0.2124** 0.2440** 0.2421** 0.2440** 
(CO-AA) (0.0423) (0.0438) (0.0435) (0.0443) 

Airport Dominance 0.1373* 0.1468* 0.1553** 0.1527* 
(CO-TW) (0.0755) (0.0779) (0.0767) (0.0798) 

Notes: 
1. Dependent variable is natural logarithm of fare per mile 
2. Number of observations = 3986 
3. See previous paragraph for description of market size and competition measures 
4. Data comes from DB1A for the third quarter of 1999 
5. Results corrected for heteroscedasticity using White robust variance-covariance matrix 
6. Hub dominance effect is identified as follows; 

a. For CO versus TW - by the difference: CO*Non-Stop-(TW*Non-Stop-TW*Through) 
b. For CO versus AA - by the difference: CO*Non-Stop-(AA*Non-Stop-AA*Through) 

7. Regulation effect is identified by the coefficient on CO*London*Non-Stop Itineraries dummy 
* significant at 10% level 
** significant at 5% level 

Table 2.2 Regression Results - All Itineraries 
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Specification 1 Specification 2 Specification 3 

Independent Variable 
Coefficient 
(st. error) 

Coefficient 
(st. error) 

Coefficient 
(st. error) 

Constant 
-2.8159** 
(0.0251) 

-2.8157** 
(0.0676) 

-2.8110** 
(0.0702) 

Interline Competition ... 
-0.0022 
(0.0073) 

-0.0012 
(0.0078) 

Online Competition — 

0.0140 
(0.0338) 

0.0040 
(0.0442) 

Market Size 
0.48E-08 

(0.87E-08) 
... 

0.42E-08 
(O.llE-07) 

US Origin 
0.1579** 
(0.0155) 

0.1579** 
(0.0156) 

0.1580** 
(0.0156) 

London Itineraries 
0.0392 

(0.0326) 
0.0524** 
(0.0186) 

0.0405 
(0.0365) 

CO*Non-Stop 
Itineraries 

0.3175** 
(0.0487) 

0.2686* 
(0.1583) 

0.2951* 
(0.1733) 

AA*Non-Stop 
Itineraries 

0.1792** 
(0.0406) 

0.1333 
(0.1512) 

0.1577 
(0.1638) 

AA*Through Itineraries 
0.1008** 
(0.0277) 

0.0976** 
(0.0280) 

0.1004** 
(0.0273) 

CO*London*Non-Stop 
Itineraries 

(Regulation) 

-0.1236** 
(0.0416) 

-0.1198** 
(0.0436) 

-0.1222** 
(0.0442) 

Adjusted R-squared 0.06556 0.06528 0.06505 
Values Derived from Regression Coefficients 

Airport Dominance 
(CO-AA) 

0.2391** 
(0.0437) 

0.2330** 
(0.0434) 

0.2379** 
(0.0441) 

Notes: 
1. Dependent variable is natural logarithm of fare per mile 
2. Number of observations = 3628 
3. Data comes from DB1A for the third quarter of 1999 
4. Results corrected for heteroscedasticity using White robust variance-covariance matrix 
5. Hub dominance effect is identified by the difference in coefficients on the following variables: 

CO*Non-Stop-(AA*Non-Stop-AA*Through) 
6. Regulation effect is identified by the coefficient on CO*London*Non-Stop Itineraries dummy 
* significant at 10% level 
** significant at 5% level 

Table 2.3 Estimation Results - TW Itineraries Excluded 
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As we can see from the tables above, both the airport dominance and the differential 

asymmetric regulation effects are confirmed. The regulation effect's magnitude is 8.5 to 

12.5% of Continental's average fare on London-New York route. Estimates of the 

airport dominance effect are rather stable across specifications and sub-samples. The 

same can be said (even though to a lesser extent) about the estimates of the difference in 

regulation effects. Note also the different estimates of the airport dominance effects 

across comparison carriers (21-24% using American Airlines as a comparison carrier 

versus 13-15% when TWA is used as a comparison carrier). These values are, however, 

not inconsistent with results from Table 2.1. To reahze this, observe that while estimates 

of the airport dominance effects are the same across comparison carriers, TWA's fares 

are substantially higher than those charged by American Airlines. 

Generally, results in Tables 2.2 and 2.3 are in accordance with our stated 

hypotheses regarding airport dominance and unfavorable regulation effects. In the next 

sub-section, we will present arguments as to whether those results can be applied to the 

process of deregulation of international aviation in general, as well as suggest what they 

imply for this process. 

2.4 Discussion and Policy Imphcations 

2.4.1 Generality of Results 

The analysis performed in the previous section showed the following. First, the airport 

dominance effect, shown to exist for the US domestic market, applies to international 

routes as well. Second, facing more regulatory restrictions on a market causes the 
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affected carrier to charge lower fares. We have also found some evidence for robustness 

of our results across routes. It can be further conjectured that these two reasons 

contribute to the fact that, unlike American Airlines and United Airlines, US carriers 

currently flying to London (Continental, Delta, Northwest, US Airways) perform their 

services only from the airports, at which they have dominant position, hi this way 

carriers, not allowed to fly into London's Heathrow airport, can exploit the airport 

dominance effects to mitigate the negative effect of asymmetric regulation. This section 

will discuss potentially weak points in the analysis presented above, as well as suggest 

implications of our analysis for deregulation of the international airline markets in 

general and the London - New York route in particular. 

The first issue is the generality of our analysis and results. If we want to derive 

general policy implications for deregulation of international airline markets, we must be 

as confident as possible that our analysis will be likely to yield similar results when 

applied to other markets and carriers. Indeed, regulatory environments in international 

aviation are to a certain extent route-specific, and airlines are regarded in economics as 

heterogeneous agents. This may suggest that our identification strategy may in itself be 

market- or route-specific. A point in defense of the generality of our results is that 

markets analyzed here themselves represent different regulatory regimes. In 1999 travel 

on the Paris-New York market was regulated by the restrictive US - France bilateral 

agreement; whereas the Frankfurt-New York route has been more liberalized, due to the 

'open-skies' agreement between the US and Germany. As noted above, extensive 

analysis over various routes is difficult due to the fact that on most markets only one US 
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carrier is present, and price data is only available for the US carriers. Thus, in most cases 

data only on a single US carrier will be available, making meaningful comparisons 

infeasible. Markets originating at Chicago are a notable exception. O'Hare airport is 

divided by American Airlines and United Airlines, and both carriers face the same 

restrictions on international routes. In fact, application of our identification methodology 

to the Chicago - London and Chicago - Frankfurt routes operated by AA and UA did not 

yield any significant airport dominance effects, as expected. Also, if the goal is to learn 

about the airlines' behavior on deregulated markets, the London - New York route is the 

market of choice, due to substantial passenger traffic and the number of competitors 

present. Experience shows that after deregulation the number of both passengers and 

competitors on the route increases. So, studying a market with substantial traffic, where 

more than two airlines are present, we can better address the questions we want to 

address. 

The next issue is possible other explanations for results obtained in the previous 

section. Among the suspects are cost differences across airlines on the same route and 

perceived quality differences (i.e., airline heterogeneity). To begin with, our 

identification strategy (provided our assumptions are correct) differences out any airline-

specific heterogeneity, provided it applies to all markets served by a given carrier. Any 

violation of our assumptions due to airline heterogeneity that could bias our results, 

would have to involve airline-route heterogeneity. For example, if in reality there was no 

hub effect, but consumers regarded Continental's non-stop transatlantic flights as 

superior to the airline's through-flights (whereas for the comparison carrier the situation 



were the opposite), we would falsely detect positive airport dominance effect. This 

scenario is unlikely for the following reasons. First, the fleet of the US carriers does not 

differ much in terms of safety and comfort, and services offered in the economy class 

cabin are pretty much uniform across carriers (level of service is rarely a factor in 

choosing a carrier, when it comes to economy class travel). Second, we cannot expect 

connections for transatlantic flights at EWR to be systematically less convenient than at 

JFK, especially for flights continuing on the same airline (whereby the passenger does 

not have to change the terminal). 

Continental transatlantic flights are unlikely to be more expensive than 

American's for the following reasons. First, Newark is a 'cheaper' airport in terms of 

take-off and landing fees as compared to JFK. Second, JFK, unlike Newark, is a slot-

controlled airport, which also adds to the costs of airlines operating from JFK. Finally, 

the cost of flying a passenger across the ocean does not appear to vary much across 

different types of aircraft, which is to be expected. 

2.4.2 Policy Implications 

Let us now consider policy implications for both further deregulation of international 

aviation in general and removal of entry barriers on the London - New York market in 

particular. First, it is clear that, since the airport dominance effect applies to international 

routes as well, it should be taken into account when removal of another barrier to 

competition is considered. 

Second, if it appears that removal of a barrier will lead to asymmetric rules of the 

game, it seems pro-competitive to put the carrier which can take advantage of its airport 
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dominance, into a relatively disadvantaged position. This conclusion is actually in line 

with results for telecommunications markets''^. 

We can actually foresee the following difficulty in the deregulation process, 

which stems from the above considerations. Players on many of the regulated 

international markets are both supported by their governments and have dominant 

position in respective airports in their countries. It can therefore be suspected that 

governments, unwilling to open their airlines to full-scale competition overnight and 

possessing substantial bargaining power in the deregulation process, will try to negotiate 

preferential treatment for their carriers. This can prevent relatively disadvantaged 

carriers, who do not have such an umbrella of airport dominance, from entering such a 

partially deregulated market. For example, this might have been the reason why Delta 

and TWA decided to stay away from the London-New York market, while offering 

services from New York to many other European destinations. Also, less efficient 

carriers can continue operating under protection of the remaining regulatory barriers. 

This may compromise the very idea of deregulation. Partial deregulation, if conducted in 

a way which gives more freedoms to a less efficient carrier with a dominant position in a 

country's international gateway, may fail to bring the expected welfare gains, as it can 

effectively deter carriers from entering the market. 

Regarding further deregulation of the London - New York market, the following 

policy implication can be suggested. Suppose that the UK government decided to 

de Bijl and Peitz (2002) claim that it is pro-competitive in the long-run to restrict incumbent firm's 
freedoms just after the new entry has taken place to allow the entrant to establish a solid position on the 
market. The structure of the telecommunications markets appears to be such that an incumbent is in a more 
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somewhat relax restrictions on access to Heathrow airport by only allowing a single 

additional US carrier to enter the gateway with non-stop service from New York. We 

restrict our attention to two US carriers currently offering transatlantic services from New 

York: Delta Airlines and Continental Airlines. Our conclusions from the above 

paragraph imply that, since Continental, unlike Delta, can take advantage of the airport 

dominance effect, Delta should be chosen to enter Heathrow. 

Finally, our results bring a new consideration to the debate over deregulation of 

the London - New York (and US - UK in more general terms) market. If currently 

disadvantaged carriers are allowed more freedom on the market, the direction of changes 

in their fares for travel between London and their hub airports is not hard to predict. 

Thus, the total welfare impact of complete deregulation is not so obvious. On one hand, 

we can obtain higher fares charged by airlines that can take advantage of the airport 

dominance effect. On the other hand, carriers currently in a more advantageous position 

can decrease their fares due to increased competition, or exit the market altogether. Also, 

new entry can occur by those carriers which previously chose to stay away from the 

market. Additionally, we can suspect that the impact on business and leisure travelers 

can be different if we believe the conclusions of Berry et al. (1996). Obviously, assessing 

impact of removal of the regulatory constraints on London - New York (US - UK) 

market is an interesting topic for future research, from which we can both draw 

conclusions about generality of our findings and learn lessons regarding bringing market 

forces into play on the markets in other parts of the Earth. 

advantageous position relative to the new entrant. Therefore, regulation restricting the otherwise better 
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2.5 Concluding Comments 

This paper looks at two issues related to deregulation of international airline markets. 

One issue is the impact of existing entry barriers on different carriers, in an environment 

where airlines are treated asymmetrically under the current regulatory regime. The 

second issue is the existence of hub airport dominance effect on international airline 

markets. These topics are currently important, and are likely to remain such in the future, 

as we observe further tendencies towards deregulation of international aviation. 

Experience shows that the deregulation process is likely to be gradual and prolonged, 

with existing constraints relaxed one at a time; it is therefore important to understand how 

players on the international markets will react to gradual changes in the regulatory 

environment. To address the issues outlined above, this study considers London - New 

York market as an example of partially deregulated route with asymmetric regulatory 

constraints. 

The data analysis conducted in this chapter provides evidence that asymmetric 

regulatory constraints lead to lower fares charged by the relatively disadvantaged carriers. 

On the other hand, there is also evidence of a positive effect of hub airport dominance on 

fares on international markets. On the market considered in this study, Continental 

Airlines both faces relatively more restrictions and is a dominant carrier in one of the 

airports. The effect of relatively more restrictions on fares charged by CO is determined 

to be negative. We also find evidence of rather substantial airport dominance effect. 

positioned agent in the short-run appears welfare-increasing in the long-term. 
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The research presented here sheds some light on the behavior of airlines in 

partially deregulated international markets, and can be used to at least qualitatively 

predict the impact of proposed changes in regulation, given the current market structure 

and the way different players in the market will be treated as a result of such changes. 

Applying our findings to the London - New York market, we conclude from existence of 

the negative regulation effects for the restricted carriers on the market that further 

deregulation may cause Continental Airlines to increase fares. While study of the welfare 

impact of further deregulation on this market is beyond the scope of this paper, we can 

indicate several points, which could be important for such an analysis. First, airport 

dominance does play a role. Second, some carriers can actually increase fares once the 

existing restraints imposed on them are lifted. Third, some carriers currently not present 

on the market can enter once the rules of the game are made equal for all players. Fourth, 

we should not neglect the possibility of the incumbent airlines exiting the market. 

Also, the study has general policy implications for determining the structure of 

asymmetric regulatory barriers, where such appear inevitable. The main idea is that 

where it is not feasible to relax regulatory barriers in a symmetric fashion, the airline(s) 

having an advantage due to airport dominance or other factors should be considered a 

candidate for the less preferential treatment. Yet, given the current structure of the 

international airline markets, this might appear infeasible in a number of cases. Many 

airlines in the regulated industry are both heavily supported by the respective 

governments and have dominant position in airports, which serve as international 

gateways. This can lead to anti-competitive partially deregulated environments which 
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actually favor the carriers with airport dominance. Thus, our research helps identify a 

problem, which can pose substantial threat to successful deregulation of the international 

airline markets. 

Topics for further research can include governments' incentives to deregulate air 

travel between countries; and predicting welfare impacts of changes in regulatory 

regimes. Another line of research could focus on comparing airport dominance effects on 

fares on deregulated domestic and partially or completely regulated international markets. 

Contingent on data availability, the simple methodology employed here can be applied to 

other markets and/or to obtain more precise predictions. It should be noted that lack of 

data is a serious obstacle in producing much needed quality research on international 

airline markets, and development of techniques, which would allow the efficient use of 

the limited available data will be appreciated. 
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CHAPTER THREE 

A SIMPLE MODEL OF PRICE COMPETITION BETWEEN 

INTERNATIONAL AIRLINE ALLIANCES 

3.1 Introduction 

Besides deregulation, consolidation or formation of international airline alliances is 

another phenomenon currently reshaping the international airline industry. Airline 

consolidation can and does take various forms, from shared use of facilities at a single 

airport to agreements covering (and in effect uniting) large portions of partner airlines' 

networks. Yet, the most noticeable feature of consolidating efforts between airlines is 

uniting of the alliance members' networks, referred to as code-sharing. A code-sharing 

agreement between airlines A and B involves inclusion of flights, serviced by, say, airline 

A, into the airline B's schedule, and vise versa. This form of partnership allows airlines 

to jointly market each other's flights, expand their networks, and sell seats on partner 

airline's flights. While Doganis (2001) claims that code-sharing is little more than a kind 

of potentially unstable marketing alliance, it is common for the media to start talking 

about serious partnership between the carriers when they start (or even propose to start) 

uniting their networks and selling seats on each other's flights. Also, this is typically the 

point where regulatory authorities step in to examine possible effects of a partnership 

between airlines. 

The model developed in this chapter proposes a different approach to examining 

airline consolidation, by departing from Coumot type models, used in previous research 



M 

to address the issue, to differentiated product Bertrand setting. This departure allows a 

coherent formal comparison of effects of airline alliances with and without antitrust 

immunity. The issue of granting antitrust immunity (implicit right to jointly set the fares) 

to the airline alliance partners is currently the most important and controversial topic in 

competition policy related to airline consolidation. Yet, previous models have been able 

to address this issue only indirectly. 

Formation of international airline alliances raises questions concerning effects of 

such partnerships on competition and welfare on the market. Answers to these questions 

are of great interest to both scholars and regulatory authorities. In general, it seems that 

the issue currently is not whether airlines should be allowed to cooperate, but rather how 

they should be allowed to do it. Possibly the most important topic is granting of antitrust 

immunity (explicit right to jointly set fares) to alliance partners, which will be one of the 

key issues discussed here. For example, the problems with the code-sharing agreement 

between American Airlines (AA) and British Airways (BA), discussed below, were 

directly related to the regulators' concerns that the alliance thus formed would obtain 

market power on the largest London - US markets. 

To date, the issue of welfare and competition effects of airline alliances has 

received some attention from scholars. In this chapter, only relevant theoretical work 

will be reviewed; discussion of empirical literature on airline alliances is postponed until 

the next chapter. The theoretical models of international airline consolidation include 

works by Park (1997), Brueckner (2001a) and Brueckner and Whalen (2000). The 

common feature of the three models is that they all assume Coumot-type competition. 
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Also, Park assumes that alliance members equally share revenue from interline 

passengers. Brueckner and Brueckner and Whalen only model the cases of alliances 

where partner carriers are allowed to jointly set fares for interline trips (i.e., alliances with 

antitrust immunity). Park looks at the two categories of code-sharing agreements: 

complementary and parallel. The difference between the two is that, while the former 

does not involve overlapping partner carriers' networks, the latter one does. The general 

findings of Park's analysis is that while a complementary alliance is likely to be welfare-

increasing (due to removal of double marginalization present otherwise), the parallel 

alliance tends to be welfare-decreasing, as it reduces competition on routes, where 

alliance partners' networks overlap. Brueckner (2001a) models welfare effects of the 

formation of a single alliance with antitrust immunity, where partner airlines operate 

simple overlapping hub-and-spoke networks. He finds that an alliance with antitrust 

immunity will benefit interline passengers, but fares for travel between partner airlines 

hubs will increase. On the balance, Brueckner suggests that welfare effects of such an 

alliance will be positive. Brueckner and Whalen (2000) construct a model of competition 

between two international alliances with some horizontal product differentiation (through 

brand loyalty). However, the setup of that model only allows determining the impact of 

alliances on interline fares, since the network structure does not include hub-to-hub 

routes. Also, the model assumes antitrust immunity. Thus, none of the previously 

developed models has allowed a coherent theoretical comparison of effects of alliances 

with and without antitrust immunity, primarily because it is not very clear how to model 

the latter within the Coumot-type setups, histead, researchers simply suggest that, since 
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no explicit fare coordination is allowed without antitrust immunity, double 

marginalization should persist. Thus, Coumot-type models conclude that code-sharing 

with antitrust immunity will lead to lower interline fares, as compared to uniting 

networks without immunity. Yet, no formal distinction between the cases of alliances 

without immunity and no alliances has been made. While some general arguments have 

been proposed to suggest the existence of forces'^, which should make interline fares 

under code-sharing without immunity lower than in the case of no alliances, no coherent 

model giving such a result in Coumot-type setting has been offered. 

Our model takes a different approach at analyzing international airline alliances. 

First, we use a more realistic model of the airlines transportation network, which mirrors 

that of the transatlantic market, around which major alliances are formed and compete 

(yet, the analysis can be applied to any arbitrary network). The demand for airline flights 

is cast as a vertical differentiation model, in which all consumers are willing to pay a 

premium for flights with fewer stops, other things equal. Competition between airlines 

offering flights with different number of connections is an important feature of 

international air travel. Another diversion, as already indicated, is stepping away from 

quantity competition to price competition. 

Our approach will allow us to directly model competition between alliances with 

and without antitrust immunity and compare the equilibria thus obtained to the one 

without alliances. Results of the analysis show that, unlike in the Coumot-type models. 

The literature primarily refers to the unanimity rule, required previously for setting of the lATA fares. 
However, Doganis (1991) states that unanimity has been largely abandoned in the 80s, which makes this 
argument less convincing, especially given that the empirical research uses data from late 90s. 
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granting partner airlines antitrust immunity does not lead to additional gains to interline 

consumers, as compared to alliances without immunity. The differentiated Bertrand 

approach adopted in this paper yields different predictions concerning antitrust immunity, 

while keeping previous results of Coumot models concerning gains to interline 

passengers due to establishment of the alliance. It is also shown that an alliance with 

antitrust immunity leads to higher fares for travel between hub airports of the alliance 

members, also consistent with the previous results, hi addition to that, we offer an 

argument for why airlines are inclined to enter into alliances even though such may 

decrease profits of individual alliance member (thus, formation of two alliances is 

consistent with our model). Finally, we suggest looking at the issue of potential 

competition on the airline markets from a different angle. 

The rest of the chapter is organized as follows. Section 3.2 describes airlines' 

consohdation efforts, with emphasis on the transatlantic market. Section 3.3 develops 

and analyses the model of price competition between alliances. Cases of alliances with 

antitrust immunity, alliances without antitrust immunity, and no alliance case are 

considered separately. Section 3.4 provides discussion of the model's results, featuring 

arguments for why airlines form alliances even when this decreases profits of individual 

alliance members; looking at the issue of potential competition; and considering 

implications of our analysis for future research and antitrust policy. Section 3.5 

concludes. 
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3.2 Airline Consolidation on International Markets 

The "fashion" for consohdation among airlines started in the second half of 1990s. 

According to Doganis (2001), over 500 various partnerships between airlines have been 

recorded in 1998. These alliances take various forms, and differ in terms of scope and 

(perceived) stability. Describing all possible forms of cooperation on international airline 

markets is not the purpose of this dissertation (especially after it was well done by 

Doganis). 

Airline alliances (especially international airline alliances) are an important 

innovation of the last decade, and there is no consensus on both why they are formed and 

where they will lead to. While a complete discussion of this issue is a possible topic for 

another research project, one can outline the main conjectures discussed in the literature. 

Among the reasons for forming alliances researchers named expanding airline's service 

beyond one's network without having to offer additional flights. A second (and related) 

rationale is avoiding regulatory restrictions that exist on the international airline 

markets'^. Also one could argue that combining marketing efforts, coordinating 

schedules and agreeing on shared use of facilities could provide alliance partners a way to 

save their costs. Whatever the driving reasons behind a particular alliance, discussion of 

those is mostly outside of scope of this paper. 

The common feature of all major airline partnerships is that each of them started 

with cooperation between a major US carrier and a European airline, each operating a 

For example, non-US carriers are not allowed to carry passengers between two US points (the so-called 
eighth freedom or cabotage right). And offering non-stop services from a European gateway to a US 
endpoint will be unprofitable on "thin" markets. This can (and does) prompt European carriers to 
consolidate their services with US-based airlines. 
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hub-and-spoke network. Also, establishments of these partnerships coincided with 

further deregulation of the transatlantic market. In fact, approval of each code-sharing 

agreement between a US and a European carrier was preceded by removal of almost all 

barriers to entry and competition on a respective US-European Country market (see 

Chapter Two for additional discussion). The first of the currently existing alliances 

started with a major code-sharing agreement between KLM Royal Dutch Airlines and 

Northwest Airlines in 1993 (Economist (2001), Transportation Research Board (2000)). 

This agreement covered most of the networks serviced by those two airlines, allowing for 

coordination of schedules and fares (backed by the antitrust immunity the alliance was 

able to obtain). 

As of Winter of 2004, KLM and Northwest formed the core of a growing alliance, 

including such carriers as Continental Airlines (not including transatlantic flights of this 

carrier), and Air China. The core of the second alliance is formed by Lufthansa and 

United Airlines (the so-called Star Alliance). British Airways and American Airlines are 

at the core of the Oneworld alliance (total of eight airlines from Europe, Asia, North and 

South America, and Australia). However, American Airlines and British Airways are 

having problems trying to establish a comprehensive code-sharing agreement and obtain 

antitrust immunity (something other alliances enjoy) for their transatlantic routes^^. The 

youngest of those alliances is the Skyteam group, the core of which is formed by Delta 

" The problem the regulators saw was that a proposed alliance between American Airlines and British 
Airways might effectively lead to those airlines obtaining a disproportionately large share of traffic on 
some of the busiest and the most important transatlantic routes, like London to New York and London to 
Chicago. Specifically, regulating authorities pointed to the fact that British Airways and American Airlines 
already owned a large share of take-off and landing slots at Heathrow, the biggest and one of the most 
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Airlines'^ and Air France. It also appears that the Skyteam and KLM-Northwest 

alliances will merge following the merger between Air France and KLM. 

Note that while alliances can consist of as many airlines as the alliance 

management deems appropriate, antitrust immunity is given (by the US Department of 

Transportation, in case a US carrier is involved'^) to pairs of carriers within the alliance. 

On the transatlantic market, in addition to the KLM - Northwest pair, antitrust immunity 

has been granted to the Lufthansa - United, United - SAS Scandinavian Airlines, 

American Airlines - Finnair, Delta Air Lines - Air France, and American Airlines - SN 

Belgian Airlines pairs. This means that in all of the major alliances there are pairs of 

carriers with the ability to coordinate their fares. 

Finally, it is not as yet clear where alliances currently observed will lead. One 

can say that to some extent airline industry currently offers a test to Porter's (1990) claim 

that "Alliances are frequently transitional devices. They proliferate in industries 

undergoing change and escalating competition, where managers fear that they cannot 

cope." Evidence to this effect has been mixed. On one hand, we have seen seemingly 

serious partnerships break down in a matter of weeks; on the other hand, stability and 

rapid development of the currently established world-wide alliances prompted some to 

suggest that they will in the future turn into major "mega-airlines" (Economist, 2001). In 

either case, understanding how consolidation between airlines works and influences 

congested airports in Europe. The code-sharing agreement between the carriers was eventually approved, 
but antitrust immunity had not been granted. 

During the 1990s, Delta Airlines entertained the idea of entering into alliances with various European 
carriers, but these attempts were unsuccessful. 
" I am not aware of antitrust immunity being granted to alliance groupings outside of international markets 
involving United States. 
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economic welfare will help us answer some of the current and future competition policy 

questions in the airline industry. 

3.3 Model 

3.3.1 Model Setup 

The purpose of this sub-section is to develop a model of price competition between two 

alliances, as well as to analyze and compare properties of equilibria under three different 

scenarios. This sub-section provides the setup of the model, including description of the 

network, demand and airlines' cost structure. Sub-section 3.3.2 analyzed properties of 

equilibrium in case of two competing alliances with antitrust immunity. Afterwards, a 

discussion of the equilibrium without cooperation between airlines is offered, followed 

by the analysis of price competition between two alliances without antitrust immunity. 

Finally, results of analysis under these different scenarios are compared and suggestions 

regarding the welfare impacts of alliances are made. 

We begin with description of the network, which is presented in Figure 1 below. 
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Alliance I: airline 1 has its hub at HI and airline 2^\ 
with hub at H2 
Alliance II: airline 3 with hub at H3 and airline 4 
with hub at H4 

Figure 3.1 Network structure 
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This network is set up in such a way as to mirror the transatlantic market. If we suppose that 

HI airport is Detroit Wayne Country International, H3 corresponds to Chicago O'Hare, and 

further assume that H2 corresponds to Amsterdam Schiphol and consider H4 to be Frankfurt 

airport, we will obtain a model of networks offered by Northwest - KLM alliance and the 

Star Alliance (the reader can choose specific spoke airports SI through S4 from among the 

US and European destinations to complete the picture). 

Thus, we obtain a network of four distinct airlines (two on each side of the 

ocean). Each of the airlines operates a single-hub network. Airline I's routes are shown 

as solid lines; airline 2's routes are represented as dashed lines. Thick solid and thick 

dashed lines represent routes, serviced by airlines 3 and 4, respectively. In the analysis 

that follows, two alliances are formed (airlines 1 and 2 form alliance I, while airlines 3 

and 4 enter into alliance II), linking the end points on both sides of the ocean through hub 

airports of the carriers. 

It should be noted that we will apply the Bertrand model as an approximation to 

competition in the airline industry, even though Hendricks et al. (1999) find that single-

hub networks carmot be a long-run equilibrium in case of pure Bertrand type competition. 

Close examination of the networks US carriers have established since deregulation 

reveals that usually US earners operate multi-hub networks , which is not ruled out in 

the above mentioned paper as a possible result of Bertrand competition. Another issue 

not considered by Hendricks et al. is a possible premium associated with size of the 

Actually, all major carriers on the US market operate networks with several hubs, and Southwest does 
not have a clearly identified hub. Single hub networks are served by some low-cost carriers not playing 
any role on the transatlantic market, such as Frontier Airlines, Sun Country Airlines and JetBlue. 
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network, which can also play some role in establishing the hub-and-spoke network 

consistent with price competition^'. Thus, nothing seems to suggest that the network 

structure we observe on the market is inconsistent with price competition. The network 

structure that will be used in the model can be thought of as a general representation of 

the naturally occurring structure, which bears all major features of the latter and 

simplifies the analysis. Among other reasons for adopting price competition, the 

following can be stated. Some research addressed the question of whether competition in 

the airline industry is closer to Bertrand or Coumot model. Brander and Zhang (1990) 

find that competition is closer to Coumot type, but their conclusion stems only from the 

analysis of the non-stop flights on select duopolistic markets originating from the 

congested O'Hare airport. Neven, Roeller and Zhang (1998) provide an industry-wide 

analysis of the European market and conclude that the pattern is consistent with Bertrand 

competition. Some recent evidence suggests fierce price competition is very 

characteristic of the deregulated airline markets. For example, Busse (2002) provides an 

empirical analysis of price wars in the US airline industry, and discovers that over the 

time period the paper considers (1985-1992) price cuts by one airline were always 

matched by the competitors. Besides, rather narrow observed profit margins in the 

industry are not consistent with the Coumot-type competition, which clearly predicts 

positive mark-ups. 

Note also that our network structure is different from those used in the previous 

research in the following important ways. First, unlike in Brueckner (2001 a), our 

The issue of whether or not these premiums can play a role will be discussed in the next section. 
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network allows for two alliances; thus, we can explore the issue of competition between 

airline partnerships. Second, even though network structure in Brueckner and Whalen 

(2000) does allow for two alliances, it does not include routes between hub airports (in 

their model all airlines operate out of a single hub). In summary, unlike previously 

analyzed networks, ours allows an examination of the impact of airline alliances on all 

possible kinds of routes. 

Demand is modeled as follows. Consider a representative consumer, choosing 

among the available ways to fly between the two cities. Without loss of generality, 

consider a case, where the only options available to the consumer involve travel using 

one or the other of the two alliances. In this case, a consumer using alliance J on a 

market between cities i and j (all this analysis is easily applicable to the case with no 

alliances) obtains the (indirect) utility 

= e , - { a p i + m )  ( 3 . 1 )  

where py is the fare charged by airline(s) in alliance J; riy is the number of segments^^ 

to be flown when traveling with alliance J on a city-pair market under consideration; O-j 

is consumer's reservation utility, which is a random variable with cumulative distribution 

function F{6^j); a and p are positive parameters (without loss of generality, a can be 

normalized to one). Also assume that the (indirect) utility of an outside alternative (not 

flying) is equal to zero. Note that implicit in the indirect utility function above is the 

A flight segment is defined as a take-off and landing. 
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vertical differentiation of the product: other things equal, flights with fewer segments are 

strictly preferred to flights with more segments. 

Facing two competing alliances on a city-pair market, a consumer will prefer 

services of alliance J over those of alliance K if Vy > 0 and Vy > Vy (in case these 

indirect utilities are equal, we will assume that a consumer will be equally likely to 

choose service of either of the two alliances). It can be easily seen that Vy > Vy implies: 

P i < p ' + ^ l - ' 4 )  ( 3 . 2 )  

Combining the above condition with assumptions on 6y introduced previously obtains 

the following expression for the probability of consumer receiving the non-negative 

indirect utility given that flying with alliance J is preferred over flying with alliance K. 

(3.3) 

in a specific case where By is distributed uniformly over the support 6^,6 we can write 

the above expression as: 

(  ,  \  d O  O - a p i - f i n i  
P\y' >01=1- f = " (3.4) 

^  I  9 - 9  9 - 0  

Assuming that two alliances are competing for N potential consumers on the city-pair 

market ij, the expected demand alliance J will face under the price competition with 

product differentiation can be written as: 
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0 

9,^ = • i + A",?)) 'f Aj ^ J) 

N(\-F{cq,^,+I)n^j)] if pi, <pft+^ (< " "^) 

(3.5) 

Note that in case nfj - ni the textbook Bertrand competition case obtains. 

Now let qy - A'^(l - F{cqyy + Priy )) be the total expected demand on a city-pair market ij. 

Further, let P y  ( p y  ) denote the price at which p y  =  p y  +  —  { n f j  - )• Using this new 

notation, we can now write the following expression for demand faced by alliance J on a 

given city-pair market. 

As a final touch, let 7 r ( p y ) denote the difference between p i  and p y  ( p y  ) for the cases 

where Uy < riy . This difference, which will always be positive, will be called the 

premium for travel with fewer stops. This completes general description of the demand 

side of the market. 

The main assumptions related to the cost structure over the network are constant 

returns to scale and separability of costs across the segments of the network. Note that 

Winston (1985) states that one of the general conclusions from research on cost structure 

of airlines is that the industry is characterized by constant returns to scale. Further, for 

the purposes of tractability of the analysis, some cost symmetry assumptions will be 

0 if Pij > % iPy ) 

t f P y = P y ( - P y )  

qa if pij < Ay (pS ) 

(3.6) 
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introduced. First, costs of carrying a passenger between hubs across the ocean are 

assumed the same for all carriers: 

r' = = C ^  = C = ( 3 1 )  

where the superscript O means 'overseas route'. Similar symmetry will be assumed 

about costs of flying between 'domestic' hubs : 

(3.8) 

Finally, we will assume the same costs for non-stop flights between any of the hubs and 

any of the spokes (we will denote this cost through ). Note that it is sufficient for all 

the analysis that follows to assume that the cost of carrying a passenger on a non-stop 

flight between a hub and a spoke on each side of the ocean (that is, it is sufficient to 

assume that all such costs are the same across the European routes and across the US 

routes, while European cost need not be equal to the US cost), but the simplified 

assumption adopted here does not change the results in any fundamental way. 

Adopting these assumptions, we can write the airline's total cost function as: 

c, = 2C° • (sf„), + • (e°„), + ), (3.9) 

It must be noted that quantities in (3.9) refer to the total traffic on the segments of the 

network, and not to the number of passengers traveling between particular cities. 

3.3.2 Alliance Competition Equilibrium with Antitrust Immunity 

The first scenario to be considered is the one of competition between two alliances, with 

both competitors enjoying antitrust immunity. This means that alliance members will 
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jointly set fares for the routes, on which their networks overlap (which includes all the 

overseas trips). To make the problem more tractable for the reader we will assume that 

alliance members will equally divide their traffic on the routes between hubs of the two 

carriers forming an alliance. Also, revenue obtained by alliance members on overseas 

spoke-to-spoke routes and on routes from domestic spokes to overseas hub of the 

competing alliance (the routes, travel on which actually requires change of carrier) will 

be equally divided by the two carriers. Another assumption in line with the previous 

literature is that the travel from domestic hubs to overseas spokes will not require change 

of the carrier within an alliance. These assumptions provide a little simplification to the 

cumbersome notation that follows. 

For the current scenario, we can identify two parts of the airline's revenue 

function, depending on whether the prices are set independently by the carrier or jointly 

with an alliance partner. Thus, for a carrier i within an alliance J the total revenue will be 

given by: 

TR = R' +R' (3.10) 

where: 

R-' = Ps s 2^5 5 + pi Rj 2^' , + fi .q' ^ ^  ^  S g H g  ^  S p H g  ^  S g  ̂  S g  
, y / I ' _1_ 

P C W' s C J-l' P ^ 1-f^ P T-I^ ^ ^0"D "l)"0 "D"0 "D"0 

(3.11) 

- P's,s,(l's,s, ^ (3.12) 

" Note that 'domestic' refers more to the side of the ocean than to a country. That is, Amsterdam -
Frankfurt route will be considered 'domestic' for our purposes, even though the cities are actually in 
different countries. 
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Obviously, the airline's total profit will be given by the difference between (3.10) and 

(3.9), and demands for individual routes will be determined according to (3.6). 

Subscripts and superscripts in (3.11) and (3.12) have the following meaning. Subscript S 

stands for 'spoke', subscript H for 'hub'. Subscripts D and O stand for 'domestic' and 

'overseas', respectively. Uppercase J denotes alliance to which airline belongs, while 

uppercase K - other alliance; lowercase j denotes airline belonging to a different alliance, 

but operating a domestic hub. Thus, for example, q' would be read: 'airline i's traffic 

from a domestic spoke to an overseas hub operated by a member of the competing 

alliance'. The first term in (3.11) includes two of the four overseas spoke-to-spoke 

routes, and the third term includes one of the two respective routes, due to equal division 

of revenue on those routes between alliance members. 

First, let us see whether the problem can be simplified by deleting some routes, 

where traffic will be zero in equilibrium. This can in fact be done, as suggested by the 

following proposition. 

Proposition 1: Under price competition with no capacity constraints, vertical product 

differentiation and cost symmetry as defined above, if < riy , then alliance K will have 

zero traffic on the route. Further, in equilibrium for each alliance there will be positive 
mark-ups for the routes between its hubs, as well as between any of its hubs and any of 
the spokes. 

The proof is in the Appendix B. From Figure 1 it is evident that routes mentioned in 

Proposition 1 are the ones where each alliance provides travel with fewer stops and will 

therefore make positive profit. 
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For the routes, where both alliances offer flights with the same number of 

connections, the classical Bertrand result will apply (owing to the cost symmetry), as 

generalized in the following Proposition, which, together with Proposition 1, complete 

description of price competition equilibrium between two alliances with antitrust 

immunity. 

Proposition 2: All spoke-to-spoke markets and all markets for travel between hubs of 
different alliances will be equally divided among the alliances, provided the above cost 
symmetry assumptions are satisfied. 

Again, the proof is in the Appendix B. Before we consider other scenarios, let us review 

a simple case of totally symmetric cost and demand structure to see what the profit of a 

single alliance member will be. Assume that average cost for each flight segment is c 

across the network (that is, cost of a trip involving n segments is cn) and premiums for 

travel with fewer stops are kn , where k = Uy - njj , in case alliance J is offering travel 

with fewer stops. Proposition 2 implies that in equilibrium, if = nfj , then 

Py - py -nc, so no positive profit will be made on those routes. Consider the cases 

where ni < nfj . On those routes the price will be set at the level 

Py = cnfj +kn: = c{ny -\-k)-\-k7t = cn^ + k{c + n). So, the profit airline j will get from 

each passenger on such route will be equal to k{c + 7r) . The specific routes where profit 

will be positive are the following: 

1) Domestic spoke - domestic hub. The total profit an airline j from an alliance J 

will make on such routes will be 2(c -i- (where is the expected 
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demand, as defined by (3.6)). The coefficient 2 represents two such routes. 

Note that here k is equal to one. 

2) Domestic spoke - overseas hub. The profit here is again 2(c + 7?)^^^^^^^ {k is 

equal to one, as before). 

3) Domestic hub - overseas hub of the same alliance. The profit on this route 

will be just {k + . The constant here is equal to one because, while the 

price charged will be pi = 3c + 2;r (note that here k is equal to two), the 

airline will only serve half of the total traffic on this route. 

Domestic hub to overseas spoke routes are not considered here, since according to what 

has been previously assumed those passengers will be carried by the other alliance 

member. So the total profit of airline j from alliance J under these circumstances will be: 

^^Alliance ~ (3.13) 

Or, we can also write this in terms of the total demands: 

^Alliance ~ S^ (3-14) 

3.3.3 Price Competition Equilibrium without Alliances 

In order to assess the effects of the emergence of airline alliances on fares and traffic on 

the market in question, we need to see what the situation will look like when alliances are 

absent, and all four carriers compete with each other. Now the fares are determined not 

within an alliance but separately by each carrier. 

Analyzing the no-alliance equilibrium requires imposing certain assumptions on 

fare setting on the routes, requiring change of carrier. Since there is no cooperation 
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between airlines, a customer on such routes will be required to purchase separate tickets 

for travel within the network of each of the airlines in his itinerary^"^. The question is 

how airlines will treat passengers, for whom travel within the carrier's network is only 

part of the journey. 

Doganis (1991) indicates there essentially are two ways for airlines to deal with 

the interline passengers in case the actions are not coordinated. The airline providing a 

portion of the interline traffic on the ticket sold by a different carrier can specify the 

portion of total fare it wishes to receive to agree to carry such a passenger. This 

arrangement is termed pro-rating. One can see that such an arrangement does implicitly 

assume some degree of coordination between the carriers involved. According to 

Brueckner, and Bamberger et al., such arrangements are taking place in cases when code-

sharing partners do not have antitrust immunity, which would allow them to charge a 

single fare for the interline trip. The second approach to setting interline fares is for the 

airline to charge a corresponding full fare for its portion of the journey, that is acting as if 

it were not able to distinguish interline passengers. Besides, airlines are often unable to 

sell tickets for travel to the end points outside of their network (or, network of the 

respective alliance). Thus, for travel between some end-points on some airlines one 

might have to buy two separate tickets, whether from the airlines or through a travel 

agent. The point is that in case there are no alliances and no coordination of interline 

For example, when traveling from spoke 1 to spoke 3 using airlines 1 and 2, the customer will have to 
either purchase a ticket for travel from spoke 1 to hub 2 on airline 1, and then another ticket from hub 2 to 
spoke 3 on airline 2; or, the customer can purchase the ticket for travel from spoke 1 to hub 1 on airline 1, 
and continue on another ticket from hub 1 to spoke 3 on airline 2. 
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fares is taking place, we can work under the assumption that carriers will not distinguish 

interline passengers from those traveling entirely within their networks. 

In this case, an airline's revenue function will be of the form: 

*p'voK,»O P 

Note several things in which this revenue function is different from the one for the 

previous case. First the fares, entering the function are now determined by the airline 

itself, and not by the alliance. Second, q is different from q in case of the alliance 

equilibrium, since q also includes passengers continuing their travel on other carriers 

after using service of airline / (or, passengers, continuing travel on airline i after using 

services of other carriers). Third, demand for interline trips will be determined as a 

function of the total price (which is just the sum of prices of different carriers for separate 

portions of the journey), and a consumer will have more than two options to choose from; 

yet, this does not affect the final results in any fundamental way. The equilibrium for the 

case of no alliances is summarized in the following Proposition. 

Proposition 3: For the case of price competition without alliances, assuming the demand 
and cost symmetries as above, the following will be true: 
a) All non-stop hub-to-hub routes will be equally divided by airlines offering service 

between the respective hubs, and carriers will earn normal profit; 
b) Domestic spoke-to-spoke markets will be equally divided by the corresponding 

airlines and carriers will earn normal profit on those markets; 
c) All domestic spoke-to-hub markets will be monopolized by an airline operating the 

hub, and this carrier will earn positive profit on the route; 
d) All traffic on domestic spoke to overseas hub markets will be performed by an airline 

operating the domestic hub and offering travel with fewer connections; the carrier 
will earn economic profit on the route; 
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e) Overseas spoke-to-spoke markets will be equally divided between the airlines, but 
fares on those market will be higher than under the alliance competition equilibrium 
and all carriers will make positive profit; 

f) The division of traffic on one-stop hub-to-hub markets is not determined 
unambiguously, but carriers do not earn positive profit on those markets. 

The proof is included into the Appendix B. Let us compare the case of no alliances to the 

alliance competition with antitrust immunity. The results presented here suggest that 

creation of alliances increases fares for travel between hubs of the alliance partners, 

decreases fares for travel on the international spoke-to-spoke markets and leaves all other 

fares unchanged. This basic conclusion is the same as reached by Brueckner (2001 a). It 

is reasonable to suggest, in fact, that Coumot competition over our network would lead to 

similar results, when it comes to comparing no alliance equilibrium to that of competition 

between two alliances with antitrust immunity (even though the analysis itself would 

likely be more complicated). In both cases, alliances lead to lower interline fares due to 

removal of double marginalization, but the sources of the double marginalization in this 

and Brueckner's models are different. Also, I believe that approach employed here can 

be more easily applied to networks of any configuration to make predictions on the 

movement of fares and traffic volume as a result of proposed partnerships. 

Let us now return to our hypothetical example developed in the previous sub

section, to determine individual carrier's profit in equilibrium without alliances, as well 

as to compare it with that under the previously studied scenario. The routes on which an 

airline j will be making positive profits are; 
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1) Domestic spoke - domestic hub. The total profit an airline j will make on 

such routes will be 2(;r + . The coefficient 2 represents two such 

routes. 

2) Domestic spoke - overseas hub to which an airline offers service. The profit 

here is again 2(;t + 

3) Domestic spoke - overseas spoke. The total profit on these routes will be 

2(71 + . The airline will charge the fare equal to 2c+ n: to those 

passengers on this market using an airline for only one segment of their 

journey, and 3c + 7r to passengers using airline's services for two segments of 

their journey. In either case, the per passenger profit will be equal to ;r + c 

and each of the airlines will be serving half of the total traffic on the domestic 

spoke to overseas spoke market. 

Then, the total profit on an airline in the no alliance equilibrium will be: 

^ NoAlliance — + +qs^Hc, (3.16) 

and further: 

^Alliance ~^NoAlliance ~ ^)[9//o//o ~^^SoSo^ 

or, in the more general case of N spokes on each side of the ocean: 

^Alliance ~^NoAlliance = (^ + ] (3.18) 

Note that our model allows us to easily incorporate hub-and-spoke networks of any size 

(not just consisting of two spokes on each side of the ocean) into our analysis. 
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3.3.4 Alliance Competition Equilibrium without Antitrust Immunity 

The final scenario to be considered is the one of competition between two alliances 

without antitrust immunity. We assume that two alliances are formed (i.e., partner 

airlines' networks are connected through code-sharing agreements), while none of the 

alliances obtains antitrust immunity (i.e., alliance members are not allowed to set fares 

jointly). This scenario will be modeled by relaxing the critical assumption of the no 

alliance case that carriers are unable to distinguish between passengers traveling within 

their network. That is, instead of charging on-line and interline passengers the same fares 

for travel within their network, each carrier will now select separate fares for passengers 

traveling within their network, and those continuing their trips using services of the 

alliance partner. The key distinctions between this scenario and the one with the antitrust 

immunity are the following. First, interline fares are not set by alliance members 

cooperatively, but rather are composed as the sum of sub-fares, charged by individual 

alliance members. And second, alliance members are not allowed to cooperate in setting 

fares for trips between their hub airports. 

To analyze properties of price competition equilibrium under this scenario, 

previously obtained results can be employed. First, since alliance partners are not 

allowed to coordinate their actions on routes between their hubs, the result from part (a) 

of Proposition 3 applies. Also, results from parts (b) through (d) from the same 

Proposition hold in this scenario, as does result from part (f). All this is true, since there 

are no institutional differences between the scenario, analyzed in this sub-section, and the 

case of price competition without alhances. These results suggest, at this point, only one 
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difference between alliance competition equilibria with and without antitrust immunity: 

fares for non-stop travel between hubs of alliance members will be higher under the 

scenario with antitrust immunity. 

Thus, the only routes left are the overseas spoke-to-spoke routes, travel on which 

will require a change of carrier. It can in fact be shown that in this case the fares set for 

interline trips will be the same as the ones observed under the alliance competition 

framework with the antitrust immunity. In fact, even though no explicit coordination of 

fares is allowed, all carriers will still have strong incentive to undercut their sub-fares for 

the interline trips to the marginal (and average, in our case) cost level. Indeed, if we 

consider a situation, where sub-fares are set at the level above average cost in such a way 

that the total interline fare is the same for both alliances, any fare undercutting by any of 

the airlines (provided the resulting fare is still at or above the airline's average cost) will 

channel the entire traffic on a given overseas spoke-to-spoke route through the network 

of the alliance, of which the undercutting airline is a member. That is, the logic of fierce 

price competition applies to this case. Naturally, since both alliances offer services with 

the same number of connections and also have the same costs, this undercutting of sub-

fares will lead to average (and marginal under the cost structure imposed here) cost 

pricing and no economic profit for airlines. Thus, interline fares in case of alliance 

competition equilibrium will be the same, regardless of whether carriers have the antitrust 

immunity. 

Finally, let us return to the hypothetical example we worked with previously to 

analyze individual carrier's profit under the scenario of alliance competition without 
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antitrust immunity. Note that under this scenario positive profits will be made only on 

the following routes: 

1) Domestic spoke - domestic hub. The total profit an airline j will make on 

such routes will be 2{7t + . The coefficient 2 represents two such 

routes. 

2) Domestic spoke - overseas hub to which an airline offers service. The profit 

here is again 2{7r + 

Which yields total profit under this scenario: 

n Noimmunity ~ 1 1 (3-19) 

which clearly implies: 

^Alliance ~ ̂ Noimmunity ~ (3.20) 

and: 

^NoAlliance ~ ̂ ^Noimmunity ~ '^^S^Sq (3-21) 

That is, if we have two alliances with no antitrust immunity, price competition between 

them will yield the lowest profit to an individual carrier, as compared to both other 

scenarios, considered here. 

3.3.5 Concluding Comments 

Analysis of the three different scenarios can allow us to make the following conclusions 

concerning the price effect of establishment of alliances. First, the establishment of 

alliances clearly benefits interline passengers, whether or not the carriers involved obtain 

antitrust immunity. This conclusion mirrors results of the previous theoretical research. 
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Second, the extent of the benefits to interline passengers does not appear to depend on 

whether or not alhance partners have antitrust immunity. This conclusion is different 

from results of Coumot-type competition models. While both this model and the 

previously developed ones rely on removal of double marginalization due to cooperation 

between carriers, Coumot-type models suggest that absence of antitrust immunity only 

results in partial removal of double marginalization. Whereas under price competition 

the formation of two competing alliances completely removes rents, previously extracted 

from interline passengers, regardless of whether or not allied carriers are allowed to 

coordinate setting of fares. Third, establishment of alliances with antitrust immunity 

makes passengers on the routes between hubs of alliance members worse off^^, whereas 

this adverse effect is absent for alliances without antitrust immunity. 

The table below describes the main findings of the analysis, paying specific 

attention to changes that occur as we move from the no alliance case to competition 

between alliances with and without antitrust immunity. 

In fact, establishment of the Northwest - KLM alliance did not raise such concerns, since this alliance 
actually created non-stop flights between Amsterdam and Northwest's hub airports (Detroit, Minneapolis 
and Memphis), thus creating benefits for some passengers, who previously had to make connecting flights. 
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Route 
No Alliances (Baseline 

Scenario) 

Changes due to 
Establishment of Alliances 
without Antitrust Immunity 

Changes due to 
Establishment of 

Alliances with Antitrust 
Immunity 

Domestic Spoke -
Domestic Hub 

(e.g., Spoke 1 - Hub 1) 

Monopolized by the airline 
operating the hub 

No change No change 

Domestic Spoke -
Overseas Hub 

(Spoke 1 - Hub 2) 

Monopolized by the 
domestic airline operating 
the non-stop route from its 

hub to the overseas hub 

No change No change 

Domestic Spoke -
Domestic Spoke (Spoke 1 -

Spoke 2) 

Divided by the two 
domestic airlines. No 

positive mark-ups 
No change No change 

Domestic Hub - Domestic 
Hub 

(Hub 1 - Hub 3) 

Divided by the two 
domestic airlines. No 

positive mark-ups 
No change No change 

Domestic Spoke -
Overseas Spoke (Spoke 1 -

Spoke 3) 

Equally divided by all 
airlines. However, there 
are positive mark-ups, 
accruing to each of the 

airlines providing portion 
of service on this interline 

trip 

Traffic increases, fares 
decrease; no positive 

mark-ups 

Traffic increases, fares 
decrease; no positive 

mark-ups 

Overseas hub-to-hub 
routes, on which non-stop 

service is possible (Hub 1 -
Hub 2) 

Equally divided by the 
lirlines providing such non
stop service. No positive 

mark-ups 

No change 
Traffic decreases, fares 
increase; allied carriers 
earn positive mark-ups 

Overseas hub-to-hub 
routes, on which no non
stop service is possible 

(Hub 3 - Hub 2) 

No positive mark-ups. 
Division of traffic between 

airlines not clear 
No change No change 

Table 3.1 Main findings of the analysis 
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Note that estabhshment of alliances with antitrust immunity will decrease traffic on the 

overseas hub-to-hub routes operated by the alliance partners. But it does not necessarily 

imply that total traffic on that segment of the network will decrease. Total traffic can 

change in either direction, depending on the magnitude of decrease in the number of 

passengers traveling between hubs of the alliance members, relative to the increase in the 

number of interline passengers, which will use this segment of the network as part of 

their itinerary. 

Regarding the welfare impact of the establishment of alliances, the following 

general conclusions can be made. Since alliances without antitrust immunity decrease 

fares on some routes, leaving all other fares unchanged, we can say that such 

development will be welfare-increasing, even though airlines may not be willing to enter 

into such partnerships. The welfare impact of alliances with antitrust immunity (as 

compared to the case without alliances) is ambiguous. However, we can suggest that 

such alliances will be more likely to increase total welfare, the larger the overseas spoke-

to-spoke markets are relative to the market for travel between hubs of alliance partners. 

If we consider cases from the transatlantic market, recall that the proposed alliance with 

antitrust immunity between American Airlines and British Airways was eventually 

stopped by the regulators due to fears that the carriers would obtain dominant position on 

the London-New York and London-Chicago markets. That is, it was believed that 

potential losses to consumers on markets between hubs of the proposed alliance partners 

would not be offset by potential gains to interline customers. Further, on being denied 

the antitrust immunity American Airlines and British Airways decided at first not to enter 
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into a code-sharing agreement at all^^. The second case concerns the Northwest - KLM 

alHance. This partnership did not meet much resistance from regulators. Indeed, traffic 

on Amsterdam - Detroit and Amsterdam - Minneapohs routes is rather small, so possible 

losses to passengers on these routes are more likely to be offset by gains to interline 

passengers. Further, Northwest - KLM partnership actually created non-stop services 

between KLM and Northwest hubs, so it can even be claimed that passengers on these 

hub-to-hub routes lost very little if at all from this development. 

3.4 Discussion and hnplications of the Model's Results 

This section will address some problems with and implications of the model developed in 

the previous section of the paper. We begin by considering a seeming paradox that 

comes from (3.18). We can see that entering the international alliance can reduce the 

profit of a single carrier (provided two alliances are present). The next subsection 

establishes that it is optimal for carriers to form two alliances and for each alliance to 

seek antitrust immunity. The other issue considered in light of our model is the role of 

potential competition on the markets. If there are positive profits earned by incumbent 

airlines, we can expect other carriers to enter these markets. We will analyze on what 

routes such entry is possible and see what explains the fact that we do not always observe 

such entry. Finally, we will outline implications for research and antitrust policy, 

consistent with the model developed in this paper. 

The code-sharing agreement between the two carriers has been ultimately approved, but transatlantic 
routes have not been covered by the partnership. 
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3.4.1 Carriers' Incentives to Form International Alliances 

To see the nature of the problem, just compare the profit of a non-allied carrier with that 

of an allied carrier (take the case where antitrust immunity is present). Result (3.18) 

above suggests that, when two alliances compete with each other, there is a possibility 

that a carrier's profit will be reduced as a result of entry to the alliance^^. Moreover, the 

possibility that the profit will decline is higher the larger the network the carrier has to 

offer on its side of the ocean. And we know that at the core of all of the airline alliances 

are the large network carriers. This fact obviously demands explanation. 

Several explanations can be offered. The first one that comes to mind is related to 

the economies of traffic density. This argument suggests that by increasing traffic on the 

transoceanic spoke-to-spoke routes an airline will be able to utilize its capacity more fully 

and thus decrease average cost of carrying passengers. This can be true, and it has been 

noted as a reason (and in some cases - the reason) for entering into an international 

alliance. Yet, we need to search for an explanation, consistent with our model. 

One such reason relates to other dimensions of the product differentiation, not 

captured by the model. There can be some other premiums, associated with the alliance 

travel. For example, all alliances (in fact, all airlines) offer frequent flier programs. 

Establishment of an alliance expands the network, over which frequent flier miles can be 

collected and redeemed, thus making allied frequent flier program more attractive to 

customers. Our model might also have failed to consider the premium for seamless 

Further, entering alliance without antitrust immunity definitely leaves the carrier worse off, when two 
such alliances compete. 



travel: when choosing between the two airlines offering the same fare you will prefer the 

one that checks your luggage to the final destination to the one that does not. 

However seemingly appealing, the above-described premiums are not convincing 

arguments. If the issue was just the scope of the frequent flier programs (seamless 

travel), the carriers could simply unite their frequent flier programs (sign a through 

luggage-checking agreement), and not effectively unite their networks, putting their 

profits at risk. 

Yet, there is no need to consider any additional premiums to show that it is 

individually rational for each carrier to enter an alliance with an overseas airline to the 

hub of which the airline under consideration offers non-stop service, as well as to seek 

antitrust immunity for such an alliance. Consider a simple game played between two 

airlines on one side of the ocean. Take airlines 1 and 3. Suppose that airline 1 is 

considering an alliance with airline 2 and airline 3 is considering an alliance with airline 

4, with both pairs of carriers seeking antitrust immunity for their partnerships^^. The idea 

of the analysis that follows is that the payoff of a carrier within an alliance depends on 

whether or not its competitor on the domestic market entered an alliance with the other 

overseas carrier. That is, there is a clear case for setting up a simple game between 

airlines 1 and 3. Each airline can either enter into the alliance (and seek immunity) or 

stay away from the alliance. The payoff matrix of the game can be written as follows: 

It can be easily shown that entering into alliance without the antitrust immunity is strictly dominated by 
entering into alliance and seeking antitrust immunity. Profit of a member of the 'immune' alliance will be 
greater than that of a member of the alliance without immunity by the amount the former makes on the 
route between hubs of the two alliance members, no matter what the other player does. 
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Air ine 3 
Enter Alliance Stay Away 

Airline 1 
Enter Alliance n' Alliance Alliance n' ^ ^ Allied ^ '• NonAllied 

Airline 1 
Stay Away 

NonAllied ^'•Allied n' No Alliance No Alliance 

Where ^^MUame ^ No Alliance ^ Calculated before (note that we will be working with 

the simple case for which we have made some calculations previously). The terms not 

defined and that will need to be explained are and . The former 

corresponds to the payoff of the carrier that entered an alliance provided the other player 

remained non-allied. The latter is the payoff of the non-allied carrier provided that the 

other player entered the international alliance with a respective overseas airline. 

To analyze payoffs to airlines when there is only one alliance present we need to 

examine what will change when only a single alliance is formed. Suppose that airline 1 

enters into an alliance with airline 2. The first effect of such an alliance is the 

monopolization of the route between hub 1 and hub 2. As shown above, the alliance will 

be able to charge the fare of up to 3c + 2n dividing the traffic between the two allied 

carriers. The other routes to consider are overseas spoke-to-spoke routes. Here the 

alliance is able to set a single fare, which will allow it to effectively attract all of the 

traffic on those routes^^. As shown above, without an alliance, the fares on the overseas 

spoke-to-spoke routes are equal to SC + IT: , with each of the airlines making a premium 

of ;r + c on half of the traffic, making a single carrier's profit fi-om all of such routes 

equal to 2{7r + . The alliance partners can thus easily set the fare equal to 
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5c+ n attract the entire traffic on the market, and allow each carrier to extract profit of 

Q.5n + c from each passenger. The total alliance member's expected profit across the 

four markets is 2{n + > 1{k + c^qs^So ' traffic increasing due to the lower 

fare. Note that q is larger than q . Obviously, the non-allied carrier loses its profit from 

the overseas spoke-to-spoke markets. Given all these considerations, we can write the 

following expressions for and : 

^Allied ~ + ISoHg ^ ̂  No Alliance (3.22) 

^NonAllied ~ ^• SD^O ^ ^  ̂  No Alliance (3.23) 

And, recalling (3.14): 

n NonAllied ^ Alliance ^ ̂  (3.24) 

Once we have these relationships set up, we can easily see that the 'Enter Alliance' 

strategy strictly dominates the 'Stay Away' strategy. Note that here the 'Enter Alliance' 

strategy involves alliance with immunity, and a member of an alliance with immunity 

obtains higher profit than does a carrier within the alliance without immunity, no matter 

what the other player does. Moreover, the larger the carriers involved, the larger their 

payoffs from entering into alliances, conditional on other airlines remaining non-allied. 

Therefore, it is individually rational for each airline to form an alliance with the 

In fact, there was an indication that the Northwest - KLM alhance did end up attracting increasingly 
more traffic on the transatlantic market, directing it through their major hubs. This fact did play some role 
in granting antitrust immunity to further alliances on the market (US Department of Transportation, 2000). 

Of course, nothing precludes the alliance to set the fares at the level of 5c + 2n — £ , but the actual level 
of fares is not crucial for our analysis here. 
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respective overseas airline, and to seek antitrust immunity for their partnership. When 

< ^NoAiiiance' gsmc is structurally equivalent to the prisoners' dilemma. 

Thus, the model of price competition developed in the previous section allowed 

us to come up with a logical explanation of why airlines may have incentives to form 

alliances, even though if several alliances are formed on the market, an individual 

carrier's profits might decrease. 

3.4.2 The Issue of Potential Competition 

Up to this moment we have assumed only four carriers on the market and no other actual 

or potential competition. However, in the naturally occurring envirormient airlines might 

consider the possibility of entry of other carriers into the markets and adjust their 

strategies accordingly. If potential competition affects fares charged by actual 

competitors on the market to such extent that the fares decrease to the point where they 

are equal to the average cost of providing service, one claims that the market might be 

contestable. The classical definition of contestable markets implies absence of sunk cost 

of entry and exit (e.g. Tirole, 1988). Some empirical tests of the contestability hypothesis 

have been conducted for the US airline market (e.g., Leigh (1990), Morrison and Winston 

(1986)). Contestability was rejected in every case, but Morrison and Winston suggested 

that the US airline market is 'imperfectly contestable'. This sub-section discusses the 

issue of measurement of potential competition, in light of our model. 

New entry will be possible on the markets where current competitor(s) gain 

positive profit, provided the new competitor is able to offer the service without making 

losses itself We will only consider potential competition 'within' the network (i.e., not 
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involving any other airports except for the ones that already are in the framework we 

consider). Where alliances are present, entry is possible primarily on the domestic spoke 

to domestic hub routes, overseas non-stop hub-to-hub routes, and domestic spoke to 

overseas hub routes. In either case, new entry will involve offering service with the same 

number of or fewer connections, as compared to the incumbent. Entry with more stops 

than offered by the incumbent requires the entrant to possess substantial cost advantage 

and will be ruled out, given our cost symmetry assumptions. A possible example of such 

entry could be airline 3's non-stop service between hub 3 and hub 2 (this will allow 

airline 3 to capture all the traffic on this route, and will also put downward pressure on 

high - in case of alliances - fares on H1-H2 and H3-H4 routes). Another example would 

be airline 3's entry with non-stop service between hub 3 and spoke 4 (this will let airline 

3 capture H3-S4 market, as well as all markets for travel from domestic airports to S4). 

So, entry in our framework is possible. Hence, one may suggest that this network 

may not be sustainable and we should observe only non-stop services between any given 

pair of airports in what one may call 'the long-run equilibrium'. Yet, a more realistic look 

at the picture can suggest that establishment of the non-stop services between any two 

given airports is hardly possible. The point is that so far we have been successfully 

ignoring the capacity constraints. And it will be exactly those constraints that can explain 

why not every possible potentially profitable entry is realized. For example, according to 

the logic above, non-stop service between Amsterdam and Tucson should be profitable. 

However, suppose that the demand level is such that only 25 people actually travel 

between these two cities on an average day (including passengers that can be routed 
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through Amsterdam to Tucson from other European cities). And the technology of long

distance travel is such that the smallest possible aircraft actually capable of making such 

a non-stop flight is Boeing 767, which seats around 230 passengers. Clearly, it would not 

be a good idea for any airline to actually offer this non-stop flight, since the fares which 

will have to be charged to recoup the costs incurred in flying the wide-body aircraft with 

only 25 passengers aboard will be prohibitively high. However, a potential entrant does 

not need to fill the aircraft to its capacity to actually enter the route with a non-stop 

service. The existence of premiums for flying with fewer stops will allow profitable 

entry at the demand level below the minimum capacity required for such an entry. 

3.4.3 Implications for Future Research and Antitrust Policy 

This subsection considers implications of our model for future research and antitrust 

policy. In fact, a lot of work remains to be done before artificial barriers, still governing 

many of the international airline markets, are relaxed to allow market forces to govern 

behavior of firms. As deregulation of international aviation continues, the importance of 

the relevant research will increase. The model presented here is however, a step towards 

analyzing one of the phenomena that resulted from relaxing some of the barriers. Our 

model is simple, and a number of extensions can be suggested. One line of research 

could consider the possible extensions of our analysis to involve relaxing model's basic 

assumptions. The first obvious ramification would be considering capacity constraints 

and other entry barriers. Yet, relaxing this assumption will immediately lead to the 

Bertrand-Edgeworth type competition and is very likely to render the model intractable. 

Another way to consider the entry barriers is to take a closer look at airport congestion. 
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Some work has already been done in this area (Brueckner, 2001 b, 2002). In fact, the 

number of take-offs and landings that a runway can service within a given time period is 

limited, which is likely to be a substantial entry barrier, especially in the congested 

airports during peak hours. 

Another possible direction of theoretical and empirical research would be 

identification and incorporation of other parameters, by which airline services can be 

differentiated. For instance, there could be premiums associated with the frequent flier 

programs, but the question of importance of those premiums in strengthening the possible 

market power of alliances remains open. Lederman (2004) provides the first look at this 

issue. 

Another implication of our model for future research concerns the treatment of 

actual and potential competition. First of all, different competitors may have different 

impact on fares, depending on the number of stops they offer relative to the number of 

stops offered by a given carrier. Of course, for a time-sensitive customer duration of the 

journey is more important than the number of connecting flights, but more connecting 

flights usually implies longer trip. 

Regarding potential competition, we believe it is important to take it into account 

in research. However, one should be extremely cautious in the way the potential 

competition is defined. The typical definition used in most of the previous research 

involved carriers that were present at both airports but did not offer the service between 

the two airports. A notable exception is the paper by Hurdle et al. (1989), which makes 

presence at one of the end points a sufficient condition for a carrier to be considered a 
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potential competitor. Our analysis shows that, first, a service between two airports might 

not be feasible due to the low demand level relative to the minimum capacity required to 

enter the market, and therefore a carrier present at one or both airports may not be 

considered an effective potential competitor by the incumbent firms. Second, a carrier 

might enter the route despite its prior absence in one of the airports (for example, such 

entry occurred in 2001 in Phoenix, Denver and Dallas airports). Also, airlines' networks 

can help identify more or less likely potential competitors (i.e.. United Airlines is more 

likely to launch a new transatlantic service from Denver, Chicago, San Francisco or 

Washington, than from New York, Philadelphia or Phoenix, due to the structure of the 

carrier's network). What our analysis suggests is that there is a possibility that previous 

research provided incorrect measures of the potential competition on the US market, so 

their findings might warrant revision. The above-mentioned paper by Hurdle et al. 

attempts to consider the market size as a determinant of potential competition. While our 

results reinforce the validity of such approach, they go further by suggesting to consider 

airlines' network structure in measuring potential competition. 

Finally, we briefly examine implications of our results for antitrust policy. The 

most important issue in this regard is whether international alliances should be given (or 

in ever more cases, whether they should have been given) antitrust immunity, allowing 

the partners to jointly set fares in the interline and hub-to-hub markets. Our analysis (as 

well as the previously conducted research) shows that antitrust immunity can be welfare-

decreasing on the hub-to-hub routes, but increases welfare (by lowering fares and 

increasing traffic) on the interline spoke-to-spoke routes. Generally, this model will 
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predict that alliances without antitrast immunity produce higher overall welfare gains 

than do those which enjoy such immunity. Thus, one would suggest that giving antitrust 

immunity to airlines is not going to produce any benefits to interline passengers beyond 

those obtained when airlines connect their network through codesharing. Yet, our 

analysis also shows that airlines might not be willing to enter into alliances without 

antitrust immunity, since it is more likely to decrease their profits. Hence, even though 

antitrust immunity is not the first-best policy here, it may nevertheless have been 

necessary, as otherwise carriers could have been discouraged from forming partnerships 

they did. Yet, if antitrust immunity should be granted in the future, it should be done for 

those partnerships between carriers, which involve thin hub-to-hub markets. Also, as 

indicated above, antitrust immunity can be justified where it prompts alliance members to 

create non-stop services between their hubs. It is possible, for example, that the recently 

granted immunity to American Airlines and Finnair would create non-stop flights 

between Helsinki and one of American's hub airports, if the carriers are successful in 

channeling their traffic through these hubs^\ 

Other issues to consider when deciding on antitrust immunity are presence of 

other competitors on the same route, possibility of one-stop competition (or in the more 

general sense, competition with more connections), and market share of the proposed 

alliance partners. Take the case of the proposed alliance between British Airways and 

American Airlines. This prospective partnership raised concerns over the possible 

dominant position of the carriers on London - New York route. On one hand, one-stop 

In fact, Finnair did open non-stop service between Helsinki and Miami after the antitrust immunity has 



87 

competition on this route is not very Ukely, since it will involve significant increase in 

flight duration, and the current share of British Airways and American Airlines on that 

market is rather high. On the other hand, there are other non-stop competitors on that 

market. 

The general conclusion from our discussion is that proposed alliances must be 

considered on a case by case basis, taking into account the specific network structure of 

the partner airlines, as well as the actual and potential competition on the routes involved. 

At this stage we can say that considerable welfare gains from airline consolidation are 

possible, but welfare losses can follow if we do not consider each proposed case 

carefully, taking into account specifics of the networks involved. 

3.5 Concluding Comments 

This chapter develops a new model of competition between the international airline 

alliances, expanding the network structure first proposed by Brueckner, and departing 

from Coumot-type to a differentiated Bertrand-type setting. In the model there are two 

intemational alliances, each comprised of two airlines with hub-and-spoke networks. 

The alliances are engaged in price competition with the product being vertically 

differentiated. Namely, all consumers prefer flights with fewer stops to flights with more 

stops when price is the same. Three different scenarios are considered: competition 

between alliances with antitrust immunity, competition between alliances without 

antitrust immunity, as well as the case with no alliances. Results of the analysis show 

been granted to the carriers, and after this paragraph has been first written. 
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that establishment of and competition between two alliances without antitrust immunity 

leads to lower fares for interline passengers, due to removal of double marginalization, 

which existed prior to establishment of alliances, as networks of the individual carriers 

were not connected and carriers were assumed unable to distinguish between passengers 

traveling within their networks, and the interline passengers. Granting the antitrust 

immunity to both alliances increases fares for non-stop trips between the hub airports of 

alliance partners, not producing any additional benefits to interline passengers, beyond 

those already offered by alliances without immunity. The last result is different from 

what was previously suggested by Coumot - type models: those models claim that to 

completely remove double marginalization on interline trips, antitrust immunity was 

necessary. 

We were also able to offer a convincing explanation for formation of alliances 

even where this leads to decreased profits for individual alliance members. In fact, given 

the network and assumptions of the model, each airline's dominant strategy is to enter 

into an alliance and to seek antitrust immunity for the partnership. Also we raise the 

issue of potential competition and show that entry in the network is generally more 

possible for carriers, offering service with fewer stops than is currently offered, provided 

sufficient traffic on the route can be generated. Analysis of potential competition 

suggests a different way of measuring it in the empirical research, taking into account the 

market size and the network structure of the potential entrants. 

The main implication of our model for antitrust policy is that each proposed 

alliance (especially the issue of granting the antitrust immunity to the partner carriers) 
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must be considered on a case by case basis, taking into account the current network 

structure of the prospective aUiance partners. Alliances with antitrust immunity produce 

benefits for the interline passengers, and not granting immunity may discourage airlines 

from consolidation. That is, losses to passengers traveling between hub airports of the 

alliance members can be considered the price of possibly wider gains to interline 

passengers. It is in the interest of regulatory authorities to seek solutions that minimize 

such price. Possibly an ideal variant would be a partnership, which by itself creates non

stop service between the hub airports of the partner airlines (such as the KLM -

Northwest alliance), in which case possible losses due to high fares on the route (in case 

antitrust immunity is granted) are to some extent offset by gains, accruing to passengers, 

who now benefit from the shorter duration of the trip. 
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CHAPTER FOUR 

PRICE EFFECTS OF AIRLINE ALLIANCES: 

EVIDENCE FROM THE TRANSATLANTIC MARKETS 

4.1 Introduction 

This chapter offers an empirical investigation of price effects of airline alliances, 

codesharing and antitrust immunity on fares on the transatlantic market. The primary 

purpose of the chapter is to provide a test of hypotheses, suggested by the theoretical 

model developed in Chapter Three. According to findings of the theoretical model, the 

main hypotheses examined can be summarized as follows. First, codesharing with and 

without the antitrust immunity decreases fares for the interline trips equally. Second, 

antitrust immunity increases fares for trips between hub airports of the respective alliance 

partners. The third hypothesis only indirectly related to the theoretical model suggests 

that alliance membership per se can reduce interline fares by producing cost savings 

through joint use of airport facilities, more efficient use of aircraft through coordination 

of schedules, and joint marketing efforts. To test the hypotheses, we employ the 

information contained in the Data Bank lA (DBl A) International for the third quarter of 

1999, collected by the US Department of Transportation. 

Empirical analysis of effects of international airline alliances has been previously 

offered by Park and Zhang (2000), Brueckner and Whalen (2000), and Brueckner (2003). 

All of these papers confirm that airline alliances benefit interline passengers by offering 

lower fares. Park and Zhang also find evidence for increasing market power of the 

alliance members at their hubs, even though they suggest that this effect is offset by cost 
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savings that alliance brings about that result in lower fares for departures from those 

hubs. While finding that alliances decrease interline fares, Brueckner and Whalen fail to 

observe statistically significant increase in fares due to establishment of an alliance for 

' j 'y 

non-stop travel on routes where such appears to decrease the number of competitors . 

Brueckner's empirical research shows that antitrust immunity decreases fares for interline 

trips to a greater extent than does codesharing without such immunity. However, 

Brueckner's (2003) definition of codesharing captures this phenomenon only to the 

extent that it comes together with 'blocked-space' arrangements (whereby an airline 

obtains a portion of seats on a partner airline's flights to sell as their own). We claim 

here that the presence of codesharing agreement between carriers, whether or not airlines 

actually sell seats on each other's flights as their own, is by itself able to influence pricing 

of interline trips, by uniting the carriers' networks. Further differences between the 

methodology employed here and that of Brueckner (2003) will be discussed later. 

Data analysis performed here renders support for the postulated hypotheses. The 

consolidation of airlines on the transatlantic market does decrease interline fares, and 

most of this decrease is attributable to joining the partner airlines' networks through 

codesharing agreements. Evidence of downward pressure on interline fares due to 

alliance membership of the partner carriers is also observed, and could be explained by 

cost savings due to shared use of facilities and more efficient use of aircraft. Antitrust 

immunity does not appear to further decrease interline fares. The evidence that it 

increases fares for non-stop trips between partner airlines' hub airports is weak. 

Yet, the signs of the respective coefficients point towards positive price effects on these markets. 
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This chapter is organized as follows. Section 4.2 contains description of data 

used in the analysis. Section 4.3 presents estimation methodology and results. Section 

4.4 concludes with discussion of the main findings, concerns and reservations. 

4.2 Data 

4.2.1 Description of the Dataset 

This study uses the Data Dank 1A (DBl A) International, collected by the US Department 

of Transportation over the third quarter of 1999. DBl A is the quarterly collected 10 per 

cent sample of all tickets, where at least one flight segment is serviced by a US carrier. 

The brief description of the dataset highlights its major limitation: trips performed solely 

by foreign carriers are not included (yet, itineraries that include some segments flown by 

a foreign airline are found in the dataset^^). Each record in the dataset includes 

information about the origin airport, fare (in US dollars), distance flown, number of 

passengers in the itinerary, number of coupon segments, and information about each of 

the segments (including destination airport, airline, fare code^"^, and whether directional 

• ^ S 
break m the itinerary follows this segment ). Obviously, a lot of potentially useful 

information is not included, such as how far in advance the ticket was purchased, 

duration of the trip, whether any stopovers were made en route, time between connecting 

flights, fare restrictions, etc. Yet, these limitations are not as important as the inability to 

An itinerary has a chance of getting into the dataset so long as at least a single segment is flown on a US 
carrier. 

Types of fares found in the dataset are: first class unrestricted, first class restricted, business class 
unrestricted, business class restricted, economy class unrestricted, economy class restricted. 
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observe fares charged for the trips flown exclusively by foreign (in our case - European) 

carriers. For these trips we will assume that fares charged by European airlines are 

similar to those charged by the US carriers (that is, flying from London to Chicago on 

British Airways or Virgin Atlantic, one can on average expect to pay as much as on 

American Airlines or United Airlines). This assumption is implicitly present in 

Brueckner's (2003) paper; Brueckner and Whalen (2000) attempt to mitigate this 

problem by using (as one of their sub-samples) itineraries to/from those US airports to 

which there are no services by foreign carriers (the so-called 'beyond the gateway' 

sample). 

DBIA includes itineraries for travel both within the US and between the US and 

virtually all countries in the world (over 3 million records in total). For the purposes of 

analysis of the transatlantic market (narrowly defined as the market for travel between the 

United States and Europe), an appropriate sub-sample of itineraries needs to be selected. 

Further, we select such a sub-sample to obtain a representative model of the market 

analyzed and include trips of different kinds. Note that in previous research interline 

trips were analyzed separately from single-airline and/or non-stop itineraries. Such a 

'sub-sampling' approach gave representation of separate parts of the picture, without 

seeing how these parts connect. The approach taken here can be seen as taking a sample 

of the market structure and analyzing it in light of the theoretical model developed 

previously. 

Which can loosely be interpreted as whether the segment's destination airport is the final destination of 
the trip. Yet, an itinerary can include several directional breaks (such trips will be excluded from analysis 
later on). 
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For the purposes of the analysis we select eleven European and 22 US cities for a 

total of 242 possible city-pair markets^^. Thirteen of the US cities represent the 'beyond 

the gateway markets', i.e. those without scheduled direct services by European carriers. 

As can be seen from the list of cities below, both major gateways and relatively small 

cities are included to obtain a representative model of the transatlantic market. Note that 

the degree to which this model is representative can be questioned, since alliance 

members' gateways are included in the analysis (thus it can be suspected that too many 

non-stop itineraries will be included into analysis). Nevertheless, no non-stop services 

were offered on 199 out of these 242 markets (82 per cent of the routes). 

Gateway US Cities Non-Gateway US Cities European Cities 
New York, NY Kansas City, KS Madrid, Spain 
Washington, D.C. Las Vegas, NV London, UK 
Denver, CO Albuquerque, NM Paris, France 
Chicago, IL Albany, NY Amsterdam, The Netherlands 
Los Angeles, CA Austin, TX Toulouse, France 
Dallas - Fort Worth, TX Birmingham, AL Warsaw, Poland 
Seattle, WA Nashville, TN Frankfurt, Germany 
Atlanta, GA Buffalo, NY Berlin, Germany 
Detroit, MI Cleveland, OH Copenhagen, Denmark 

Indianapolis, IN Milan, Italy 
Portland, OR Geneva, Switzerland 
Salt Lake City, UT 
Tucson, AZ 

Table 4.1 List of Cities Included into Analysis 

The dataset arrived with minor damage, which in the end required substantial manual processing of the 
data. This fact, coupled with relative difficulty of acquiring the dataset, is the primary reason for not 
working with all city-pair markets one could obtain from the dataset. 
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"5 "7 
We selected only roundtrip transatlantic itineraries for travel within the 'network' , 

comprised of the above 33 cities. Note that some of those cities are served by several 

airports^^, so trips begirming at one of the airports serving the metropolitan area and 

ending at a different airport are treated as trips that start and end at the same city. Other 

data restrictions used to arrive at the final sub-sample are the following: 

• Trips need to be reasonably symmetric (that is, the number of segments flown in one 

direction can differ fi"om the number of segments flown in the opposite direction at 

most by one). For example, an itinerary that involved a non-stop flight in one 

direction and two stops en route in the opposite direction will be discarded, while an 

itinerary that involves a non-stop flight in one direction and a one-stop flight in the 

other direction will be included into the final sub-sample; 

• Itineraries flagged in the data as the ones with 'questionable fare value' (usually 

entailing unbelievably high fares) were dropped; 

• Itineraries with a fare less than $100 were also dropped irom the sample. In previous 

research it was indicated that these could represent trips purchased with frequent-flier 

miles or by airline employees. While this explanation is certainly feasible, the sheer 

number of such records in the database indicates that there could also be other 

explanations for these observations (e.g., records corresponding to rerouting due to 

Some of the intermediate stops in itineraries can be outside of the 33-city network. 
For the purposes of analysis New York includes JFK, Newark and Laguardia airports; London includes 

Heathrow, Gatwick, City, Luton and Stansted; Washington includes Dulles, National and Baltimore 
airports; Chicago includes O'Hare and Midway airports; Paris includes Charles de Gaulle and Orly 
gateways; Milan includes Linate and Malpensa airports. 
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missed connections, with no additional charge^^). The $100 cutoff point is the one 

adopted by each of the three above-cited papers; different cutoff points will be 

considered later on; 

• Only economy class itineraries were included. The market for business-class and 

first-class trips is different from that for economy-class trips, and therefore mixing 

them as done in some of the previous research may not be appropriate; 

• Itineraries with more than one directional break were dropped. 

After applying these criteria, we ended up with 31,335 itineraries for 217 of the 242 

possible city-pair markets (of those, 6,046 itineraries represented interline trips). The 

next subsection will describe the variables used in analysis. 

4.2.2 Variables 

Since the purpose of this chapter is to analyze the price effects of airline consolidation, 

the natural logarithm of fare will be the dependent variable in regressions. The 

independent variables can be divided into several broad groups, the most important of 

which will include variables measuring consolidation between carriers on interline 

itineraries. To determine whether codesharing was present in an itinerary, we use the list 

of codesharing agreements, involving US carriers maintained by the US Department of 

Transportation, which is available for download through the department's web site 

www.ostpxweb.dot.gov/aviation. Based on the information obtained from this list, the 

dummy variable CSHARE was created, equal to 1 for itineraries in which all of the 

Technically, a new ticket is issued in these cases, so there is no reason to believe that such ticket will not 

http://www.ostpxweb.dot.gov/aviation
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airlines involved are sharing codes (that is, for itineraries, which are effectively included 

into schedules of all airlines operating the trip - see Table C.2 in Appendix C for the list 

of such carrier pairs). The dummy variable IMMUNITY was also created, equal to 1 for 

itineraries operated by pairs of carriers with antitrust immunity. The list of pairs of 

carriers with the antitrust immunity over the time period considered was obtained from 

Brueckner (2003). Also from the same source we obtained information on membership 

of carriers in global alliance groupings, which served as the basis for creation of the 

ALLIANCE dummy variable. The tables providing information on pairs of carriers with 

antitrust immunity and alliance membership in the third quarter of 1999 are included in 

Appendix C. Finally, an airline consolidation variable IMMUNEHUBS was created. 

This variable is an indicator for non-stop transatlantic flights between hub airports of the 

pairs of carriers with antitrust immunity. The routes covered by this variable are 

Amsterdam - Detroit, Frankfurt - Chicago, Frankfurt - Washington, Copenhagen -

Chicago and Copenhagen - Washington. 

Several issues need to be noted about the measures of airline consolidation. First, 

since the CSHARE variable is constructed using the listings obtained from the US 

Department of Transportation, we implicitly assume that once an approved codesharing 

agreement exists between carriers, it is operational"^®. Further, since all pairs of carriers 

that obtained antitrust immunity also operate under an approved codesharing agreement 

(many pairs of carriers operating under the codesharing agreement do not have antitrust 

immunity and may not even be within an alliance grouping), the coefficient on the 

have a chance of being included into the dataset. 
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IMMUNITY variable will measure the effect of antitrust immunity in addition to the 

effect of codesharing. 

Another group of independent variables can be termed the 'itinerary-specific 

control variables'. These include distance (actually, natural logarithm of distance 

(LNDIST) will be used in regressions, to account for a possible non-linear relationship 

between fare and distance); number of segments in the itinerary (NSEG); indicator 

variable USSTART for itineraries that originate in the US; dummy variable SINAL to 

distinguish single carrier itineraries from interline trips; indicator variable UNRESTFR 

for itineraries, ticketed at unrestricted economy class fare; and twenty-three variables 

representing airline-specific effects^ \ The latter were constructed as the ratio of the 

number of segments, operated by a given airline in an itinerary, to the total number of 

segments in that itinerary. We used this measure rather than the corresponding ratio of 

distances to account for possible bargaining power of airhnes offering services on short 

feeder routes. For example, if only one airline offers services from a small airport to a 

large hub, from which several carriers offer their transatlantic services, the bargaining 

power of the airline offering a short flight in setting the final fare for the interline trip 

could be larger than the carrier's share of distance flown on that trip would suggest. This 

could be especially true in cases when carriers offering long-haul flights cannot feed 

traffic to a particular airport (i.e., due to regulatory restrictions). 

In fact, US DOT claims to attempt to exclude non-operational codesharing agreements from its listings. 
Commuter airlines, feeding traffic to major US carriers, have been considered indistinguishable from the 

latter for the purposes of this analysis. 
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The last group of explanatory variables is the 'city-pair market controls', which 

include measures of competition and market size. In the theoretical model described in 

the previous chapter, fares charged by an airline in equilibrium depend not so much on 

how many competitors are present on the market, but rather on the number of 

connections a passenger would have to make traveling on a competing carrier as opposed 

to traveling on a given airline. Since this chapter is meant to test predictions of the 

theory, the measures of competition employed here will also take into account the 

number of stops required to reach the final destination using services of a given 

competitor (either a single carrier or a pair of carriers). The number of competitors was 

calculated by simply counting the number of carriers and pairs of carriers offering non

stop, one-stop, two-stop and three-stop services on a given city-pair market. It should be 

noted that even though no itineraries flown solely on European carriers can be found in 

the dataset, there was a number of itineraries, in which a European carrier or pair of 

carriers was discovered to offer service on a city-pair market in one direction"^^. While 

not all competitors might have been detected in such a way, all European carriers offering 

non-stop services between the cities included into this study have been picked up in the 

process of measuring competition. Based on the results of this competition measurement, 

several itinerary-specific variables were created. These represent the number of 

competitors offering service with the same number of stops as in the itinerary (SAMEST), 

one more stop than in the itinerary (ONEMORE), one less stop relative to the itinerary 

For example, if a Berlin - Washington itinerary was encountered, involving flights by KLM from Berlin 
to Washington through Amsterdam, it is reasonable to suggest that KLM also offers service in the opposite 
direction. 
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(ONELESS). Further, an indicator variable EURNS was created for those routes, for 

which the only non-stop competitor was a European carrier. In some regressions 

presented in the next section, a dummy variable LESSST will be used, indicating the 

presence of a competitor with fewer stops than in the itinerary. For these purpose, 

asymmetric itineraries (13 per cent of the total number of trips) were treated according to 

the direction with the greater number of stops. That is, an itinerary involving a non-stop 

flight in one direction and a one-stop return flight was treated as a one-stop itinerary. It 

should also be noted that calculation of the number of competitors was performed before 

itineraries were excluded, as described in the previous sub-section. Finally, the market 

size variable (MSIZE) was created, as the geometrical average of the population on both 

ends of the city-pair market (this is in line with previous research)'^^. Descriptive 

statistics on all the variables (except for the airline-specific ones) are presented in the 

table below, and concise description of those is given in Appendix D. 

We tried including per capita income (at the state level for the United States and at the country level for 
Europe) and total income (per capita income times population) as alternative measures of market size, but 
this did not affect the estimation results. 
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Variable Name Mean Standard 
Deviation 

Minimum Maximum 

FARE (in US dollars) 816.63 504.23 100.00 8282.00 
DISTANCE (in miles, roundtrip) 9431.57 1896.52 6820.00 15268.00 
CSHARE 0.1413 0.3484 0.00 1.00 
IMMUNITY 0.0886 0.2842 0.00 1.00 
ALLIANCE 0.1031 0.3041 0.00 1.00 
IMMUNEHUBS 0.0144 0.1192 0.00 1.00 
NSEG 3.2372 1.1307 2.00 8.00 
USSTART 0.4998 0.5000 0.00 1.00 
UNRESTFR 0.0626 0.2423 0.00 1.00 
SINAL 0.7738 0.4183 0.00 1.00 
SAMEST 9.5185 7.2266 0.00 41.00 
ONEMORE 13.7947 11.5114 0.00 41.00 
ONELESS 1.3435 2.9478 0.00 41.00 
TWOMORE 1.8924 2.9809 0.00 13.00 
TWOLESS 0.0605 0.5831 0.00 20.00 
LESSST 0.3499 0.4769 0.00 1.00 
EURNS 0.0695 0.2542 0.00 1.00 
MSIZE 2610274.59 1977991.80 176875.31 7191469.49 

Table 4.2 Descriptive Statistics of Variables 
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4.3 Estimation Methodology and Results 

4.3.1 General 

This section presents and interprets the estimation results. The estimation will focus on 

reduced form fare equations, with the emphasis on measures of airline consolidation. 

Before presenting the estimation results let us specify the hypotheses to be tested, as well 

as identify the expected signs of the coefficients on some of the control variables. 

The main research hypothesis is that codesharing and antitrust immunity reduce 

interline fares to an equal extent. In terms of regression coefficients, if the following 

specification is estimated: 

LNFARE. =X.f3 + 5, CSHARE. + d IMMUNITY. + M, (4.1) 

where X,. is the vector of control variables and M,. is the error term, the parameter values 

supporting the above hypothesis would be = 0 and ^, < 0. We will provide the test 

of our hypotheses for the entire sample, the sub-sample involving only interline 

itineraries, as well as for the 'beyond-the-gateway' sub-sample, as defined above. 

The following can be said about the expected effects of controls. Coefficients on 

logarithm of distance and unrestricted fare indicator variable are expected to be positive 

and significant. The measure of market size should also yield positive coefficient, even 

though it may not be significant, judging from prior research. Also on the basis of 

previous research results, the USSTART variable should have positive and significant 

coefficient associated with it, possibly suggesting price discrimination on the market. All 

competition measures should have negative coefficients, possibly with LESSST variable 

having the greatest impact. The NSEG variable is expected to have negative and 
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significant impact on fares: in fact, the sign on this variable can serve as an additional 

check of the results against the fundamental assumptions of the theoretical model. If 

vertical product differentiation by the number of stops is indeed present, the NSEG 

variable is the one that has to pick it up. The sign on the EURNS variable is uncertain, 

and it is likely that this variable will not have significant impact on fares. 

4.3.2 Pooled OLS Estimation Results 

Presented in the tables below are simple pooled OLS estimation results, featuring several 

specifications, using different combinations of controls and airline consolidation 

variables. Table 4.3 includes results for the entire sample (including both single airline 

and interline itineraries). Table 4.4 reports results for interline itineraries only, and Tables 

4.5 and 4.6 present results for beyond the gateway sub-sample. 
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Repressor Regression 1 Regression 2 Regression 3 Regression 4 Regression 5 Regression 6 

Constant 
3.5745** 3.5937** 3.5312** 3.3495** 3.5881** 3.5208** 

Constant 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

LNDIST 
0.3478** 0.3448** 0.3507** 0.3479** 0.3447** 0.3511** 

LNDIST 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

NSEG 
-0.0280** -0.0274** -0.0273** -0.0268** -0.0256** -0.0256** 

NSEG 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

ONELESS 
-0.0046** -0.0046** -0.0049** 

ONELESS 
(0.0000) (0.0000) (0.0001) 

LESSST 
-0.0581** -0.0579** -0.0596** 

LESSST 
(0.0000) (0.0000) (0.0000) 

SAMEST 
-0.0060** -0.0061** -0.0041** -0.0041** -0.0062** -0.0041** 

SAMEST 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

ONEMORE 
-0.0059** -0.0060** -0.0058** -0.0059** -0.0060** -0.0059** 

ONEMORE 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

EURNS 
-0.0047 -0.0043 0.0147 0.0151 -0.0033 0.0160 

EURNS 
(0.6398) (0.6719) (0.1633) (0.1526) (0.7388) (0.1301) 

USSTART 
0.1529** 0.1529** 0.1547** 0.1547** 0.1527** 0.1546** 

USSTART 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

SEVAL 
-0.1714** -0.1780** -0.1682** -0.1745** -0.1770** -0.1666** 

SEVAL 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

UNRESTFR 
0.3733** 0.3731** 0.3728** 0.3725** 0.3733** 0.3731** 

UNRESTFR 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

MSIZE 
0.30E-08 0.30E-08 0.20E-08 0.20E-08 0.38E-08* 0.27E-08 

MSIZE 
(0.1872) (0.1811) (0.3487) (0.3417) (0.0989) (0.2180) 

CSHARE 
-0.1998** -0.1967** -0.1995** -0.1965** -0.1960** -0.1988** 

CSHARE 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

IMMUNITY 
-0.0211 0.0469 -0.0177 0.0488 0.0349 -0.0309 

IMMUNITY 
(0.4623) (0.2723) (0.5376) (0.2545) (0.4173) (0.2898) 

IMMUNEHUBS ... 
— 

... 
— 

0.0579** 
(0.0171) 

0.0594** 
(0.0143) 

ALLIANCE 
-0.0800** -0.0781** -0.0813** 

ALLIANCE 
(0.0229) (0.0269) (0.0207) 

Adjusted R^ 0.14731 0.14750 0.14816 0.14834 0.14763 0.14829 
Notes; 

1. Dependent variable is the natural logarithm of fare in US dollars 
2. Number of observations - 313 3 5 
3. ** - indicates that coefficient is statistically significantly different from zero at 5% level 
4. * - indicates that coefficient is statistically significantly different from zero at 10% level 
5. Numbers in parentheses are p-values 
6. Twenty-three variables, measuring airline-specific effects were included into each specification, 

but not reported 
7. Results corrected for heteroscedasticity using White robust variance-covariance matrix 

Table 4.3 Pooled OLS Estimation Results - All Itineraries 
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Repressor Recession I Regression 2 Regression 3 Regression 4 

Constant 
2.9573** 2.9966** 2.9787** 3.0172** 

Constant 
(0.0000) (0.0000) (0.0000) (0.0000) 

LNDIST 
0.4303** 0.4236** 0.4272** 0.4206** 

LNDIST 
(0.0000) (0.0000) (0.0000) (0.0000) 

NSEG 
-0.0597** -0.0588** -0.0587** -0.0578** 

NSEG 
(0.0000) (0.0000) (0.0000) (0.0000) 

ONELESS 
-0.0031* -0.0031* 

ONELESS 
(0.0873) (0.0843) 

LESSST 
-0.0471** -0.0462** 

LESSST 
(0.0035) (0.0041) 

SAMEST 
-0.0064** -0.0065** -0.0050** -0.0051** 

SAMEST 
(0.0000) (0.0000) (0.0002) (0.0001) 

ONEMORE 
-0.0096** -0.0100** -0.0095** -0.0099** 

ONEMORE 
(0.0001) (0.0000) (0.0000) (0.0000) 

EURNS 
-0.0061 -0.0034 0.0079 0.0104 

EURNS 
(0.7550) (0.8594) (0.6995) (0.6197) 

USSTART 
0.2216** 0.2207** 0.2228** 0.2219** 

USSTART 
(0.0000) (0.0000) (0.0000) (0.0000) 

UNRESTFR 
0.3021** 0.2995** 0.3031** 0.3005** 

UNRESTFR 
(0.0000) (0.0000) (0.0000) (0.0000) 

MSIZE 
-O.lOE-07* -O.lOE-07 -O.llE-07* -0.12E-07** 

MSIZE 
(0.0839) (0.1059) (0.0648) (0.0429) 

CSHARE 
-0.1765** -0.1682** -0.1749** -0.1669** 

CSHARE 
(0.0000) (0.0000) (0.0000) (0.0000) 

IMMUNITY 
-0.0781** 0.0172 -0.0780** 0.0162 

IMMUNITY 
(0.0210) (0.7119) (0.0208) (0.7283) 

ALLIANCE ... 
-0.1166** 
(0.0019) 

... 
-0.1151** 
(0.0022) 

Adjusted R^ 0.23490 0.23664 0.23562 0.23732 
Notes: 

1. Dependent variable is the natural logarithm of fare in US dollars 
2. Only interline roundtrip itineraries with three or more flight segments are included into these 

regressions 
3. Number of observations - 6046 
4. ** - indicates that coefficient is statistically significantly different from zero at 5% level 
5. * - indicates that coefficient is statistically significantly different from zero at 10% level 
6. Numbers in parentheses are p-values 
7. Twenty-three variables, measuring airline-specific effects were included into each specification, 

but not reported 
8. Results corrected for heteroscedasticity using White robust variance-covariance matrix 

Table 4.4 Pooled OLS Estimation Results - Interline Itineraries Only 



106 

Regressor Regression 1 Regression 2 Regression 3 Regression 4 

Constant 
4.0591** 4.0885** 4.1575** 4.1884** 

Constant 
(0.0000) (0.0000) (0.0000) (0.0000) 

LNDIST 
0.3076** 0.3037** 0.2986** 0.2946** 

LNDIST 
(0.0000) (0.0000) (0.0000) (0.0000) 

NSEG 
-0.0336** -0.0316** -0.0390** -0.0372** 

NSEG 
(0.0094) (0.0143) (0.0043) (0.0063) 

ONELESS 
-0.0036 -0.0037 

ONELESS 
(0.1259) (0.1179) 

LESSST — — 

-0.0041 
(0.8520) 

-0.0042 
(0.8495) 

SAMEST 
-0.0055** -0.0056** -0.0052** -0.0052** 

SAMEST 
(0.0020) (0.0017) (0.0033) (0.0037) 

ONEMORE 
-0.0062** -0.0062** -0.0057* -0.0057* 

ONEMORE 
(0.0392) (0.0400) (0.0615) (0.0631) 

USSTART 
0.1068** 0.1064** 0.1086** 0.1082** 

USSTART 
(0.0000) (0.0000) (0.0000) (0.0000) 

SEVAL 
-0.2261** -0.2332** -0.2232** -0.2300** 

SEVAL 
(0.0000) (0.0000) (0.0000) (0.0000) 

UNRESTFR 
0.2983** 0.2979** 0.2980** 0.2976** 

UNRESTFR 
(0.0000) (0.0000) (0.0000) (0.0000) 

MSIZE 
0.93E-07** 0.92E-07** 0.90E-07** 0.89E-07** 

MSIZE 
(0.0000) (0.0000) (0.0000) (0.0000) 

CSHARE 
-0.1527** -0.1533** -0.1585** -0.1592** 

CSHARE 
(0.0003) (0.0000) (0.0001) (0.0001) 

IMMUNITY 
-0.0624 0.0265 -0.0555 0.0322 

IMMUNITY 
(0.2481) (0.7693) (0.3006) (0.7214) 

ALLIANCE 
-0.0963 -0.0948 

ALLIANCE 
(0.2294) (0.2371) 

Adjusted R^ 0.11481 0.11512 0.11446 0.11476 
Notes: 

1. Dependent variable is the natural logarithm of fare in US dollars 
2. Number of observations - 5925 
3. ** - indicates that coefficient is statistically significantly different from zero at 5% level 
4. * - indicates that coefficient is statistically significantly different from zero at 10% level 
5. Numbers in parentheses are p-values 
6. Twenty-two variables'^'*, measuring airline-specific effects were included into each specification, 

but not reported 
7. Results corrected for heteroscedasticity using White robust variance-covariance matrix 

Table 4.5 Pooled OLS for Beyond the Gateway Sub-Sample - On-Line and Interline 
Itineraries 

Tower Air was not present in any of the beyond-the-gateway itineraries, reducing the number of airline-
specific variables relative to those for the entire sample. 
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Repressor Regression 1 Regression 2 Regression 3 Regression 4 

Constant 
5.8331** 5.9357** 6.2669** 6.3493** 

Constant 
(0.0000) (0.0000) (0.0000) (0.0000) 

LNDIST 
0.1368 0.1252 0.0904 0.0813 

LNDIST 
(0.2827) (0.3245) (0.4754) (0.5214) 

NSEG 
-0.0384* -0.0337 -0.0491** -0.0441** 

NSEG 
(0.0753) (0.1187) (0.0270) (0.0464) 

ONELESS 
-0.0015 
(0.7199) 

-0.0013 
(0.7366) 

... — 

LESSST 
0.0623 0.0615 

LESSST 
(0.1071) (0.1108) 

SAMEST 
0.0021 0.0010 0.0024 0.0013 

SAMEST 
(0.7199) (0.8545) (0.6785) (0.8150) 

ONEMORE 
-0.0109 -0.0108 -0.0070 -0.0070 

ONEMORE 
(0.1409) (0.1437) (0.3486) (0.3456) 

USSTART 
0.1558** 0.1535** 0.1498** 0.1476** 

USSTART 
(0.0000) (0.0000) (0.0000) (0.0000) 

UNRESTFR 
0.1707** 0.1724** 0.1669** 0.1687** 

UNRESTFR 
(0.0282) (0.0249) (0.0316) (0.0278) 

MSIZE 
-0.38E-07 -0.52E-07 -0.30E-07 -0.43E-07 

MSIZE 
(0.3263) (0.1789) (0.4405) • (0.2549) 

CSHARE 
-0.0929** -0.0844* -0.0977** -0.0888* 

CSHARE 
(0.0493) (0.0716) (0.0351) (0.0535) 

IMMUNITY 
-0.1605** -0.0139 -0.1526** -0.0071 

IMMUNITY 
(0.0277) (0.8916) (0.0333) (0.9435) 

ALLIANCE ... 
-0.1616** 
(0.0491) 

... 
-0.1612** 
(0.0493) 

Adjusted R^ 0.13010 0.13318 0.13166 0.13472 
Notes: 

1. Dependent variable is the natural logarithm of fare in US dollars 
2. Only interline roundtrip itineraries with three or more flight segments are included into these 

regressions 
3. Number of observations - 1339 
4. ** - indicates that coefficient is statistically significantly different from zero at 5% level 
5. * - indicates that coefficient is statistically significantly different from zero at 10% level 
6. Numbers in parentheses are p-values 
7. Twenty-two variables, measuring airline-specific effects were included into each specification, but 

not reported 
8. Results corrected for heteroscedasticity using White robust variance-covariance matrix 

Table 4.6 Pooled OLS for Beyond the Gateway Sub-Sample - Interline Itineraries 
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Before further discussing the first estimation results, it will be useful to include another 

variable, potentially important yet omitted from the previous literature. Even though here 

we view the transatlantic market as a single object, in fact it consists of a number of 

rather heterogeneous US-European Country markets"^^. Different regulatory restrictions 

are at play on different markets. It is possible to define two broad types of US-European 

Country markets: those with and without an 'open-skies' agreement (between the US and 

a European Country). On markets with an 'open-skies' agreement carriers face far fewer 

restrictions to entry, pricing and competition, as compared to the markets of the other 

type. We can argue that such a distinction is important for our purposes since signing of 

a liberal 'open-skies' agreement with a respective European country has been a necessary 

condition for granting antitrust immunity to a pair of carriers that included a European 

carrier. Fewer barriers to competition could lead to lower fares on the market by itself, 

without additional 'assistance' from antitrust immunity. 

We therefore included a route-specific dummy variable OPENSKY into 

regressions to indicate routes to/from those European countries, with which 'open-skies' 

agreements have been signed. Table 4.7 presents some results of regressions for the 

entire sample and interline itineraries. 

Efforts are now underway to attempt creating an 'open aviation area' to include US and the EU (See also 
Chapter Two of this Dissertation) 
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Entire Sample Interline Itineraries Only 
Regressor Regression 1 Regression 2 Regression 3 Regression 4 

Constant 
3.7112** 
(0.0000) 

3.7057** 
(0.0000) 

3.0264** 
(0.0000) 

3.0449** 
(0.0000) 

LNDIST 
0.3378** 
(0.0000) 

0.3375** 
(0.0000) 

0.4255** 
(0.0000) 

0.4201** 
(0.0000) 

NSEG 
-0.0282** 
(0.0000) 

-0.0261** 
(0.0000) 

-0.0599** 
(0.0000) 

-0.0590** 
(0.0000) 

ONELESS 
-0.0038** 
(0.0006) 

-0.0041** 
(0.0002) 

-0.0031* 
(0.0788) 

-0.0031* 
(0.0778) 

SAMEST 
-0.0065** 
(0.0000) 

-0.0066** 
(0.0000) 

-0.0067** 
(0.0000) 

-0.0067** 
(0.0000) 

ONEMORE 
-0.0055** 
(0.0000) 

-0.0056** 
(0.0000) 

-0.0099** 
(0.0000) 

-0.0102** 
(0.0000) 

EURNS 
0.0169* 
(0.0977) 

0.0182* 
(0.0755) 

0.0009 
(0.9605) 

-0.0020 
(0.9170) 

USSTART 
0.1473** 
(0.0000) 

0.1470** 
(0.0000) 

0.2177** 
(0.0000) 

0.2177** 
(0.0000) 

SINAL 
-0.1907** 
(0.0000) 

-0.1896** 
(0.0000) 

... . . .  

UNRESTFR 
0.3702** 
(0.0000) 

0.3705** 
(0.0000) 

0.2999** 
(0.0000) 

0.2979** 
(0.0000) 

MSIZE 
-0.61E-08** 

(0.0118) 
-0.52E-08** 

(0.0302) 
-O.lOE-07* 

(0.0788) 
-O.llE-07* 

(0.0665) 

CSHARE 
-0.2016** 
(0.0000) 

-0.2008** 
(0.0000) 

-0.1783** 
(0.0000) 

-0.1701** 
(0.0000) 

IMMUNITY 
0.0400 

(0.3495) 
0.0275 

(0.5493) 
-0.0773** 
(0.0224) 

0.0132 
(0.7771) 

IMMUNEHUBS — 

0.0682** 
(0.0051) — . . .  

ALLIANCE 
-0.0647* 
(0.0651) 

-0.0662* 
(0.0593) 

. . .  
-0.1108** 
(0.0033) 

OPENSKY 
-0.0752** 
(0.0000) 

-0.0759** 
(0.0000) 

-0.0309* 
(0.0506) 

-0.0245 
(0.1235) 

Adjusted 0.15081 0.15100 0.23530 0.23685 
Notes: 

1. Dependent variable is the natural logarithm of fare in US dollars 
2. ** - indicates that coefficient is statistically significantly different from zero at 5% level 
3. * - indicates that coefficient is statistically significantly different from zero at 10% level 
4. Numbers in parentheses are p-values 
5. Variables, measuring airline-specific effects were included into each specification, but not 
reported 
6. Results corrected for heteroscedasticity using White robust variance-covariance matrix 

Table 4.7 Results Including a Measure of Regulation on the Markets 
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Results reported above suggest combined price effect of airline consolidation in the 

magnitude of above 15 to almost 30 percent, depending on the specification and sub-

sample employed. The following general trends are particularly interesting. First, the 

impact of codesharing appears to be far greater in regressions involving all itineraries as 

compared to sub-samples that involve only interline itineraries. When the beyond-the-

gateway sub-sample is involved, the impact of codesharing is 5-7 percent lower as 

compared to results for the whole sample. This could be due to the fact that in the former 

case European carriers are completely excluded from competition. Overall, codesharing 

appears to be the largest single contributor, its downward price effect ranging from 8 to 

20 percent. 

Antitrust immunity becomes an important factor only in the interline itineraries 

sub-samples. However, if samples including both single airline and interline itineraries 

are considered, antitrust immunity does not appear to lower fares. Recall that in the 

previous empirical papers measuring price effects of airline consolidation only interline 

itineraries were included. 

When alliance membership is also included in the regressions, however, any 

significant effect of antitrust immunity disappears. This suggests that when the 

IMMUNITY variable is included without the ALLIANCE variable, all it captures are cost-

savings due to alliance membership (recall that all pairs of carriers with antitrust 

immunity are also members of major alliances). 

Also, clear evidence of higher fares for non-stop trips between hubs of carriers 

with antitrust immunity is observed. The antitrust immunity leads carriers operating such 
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flights to charge up to 7 per cent more than if no immunity were granted. This estimate is 

close in magnitude to the one obtained by Brueckner and Whalen (2000), but in their 

paper they failed to observe any statistical significance of this effect. In general, 

estimates reported here suggest that airline consolidation does benefit interline passengers 

(and to about the same extent as suggested by the previous research). However, we claim 

that the sources of these benefits are different from what was supposed before. Namely, 

we claim that antitrust immunity does not bring additional benefits to the interline 

passengers beyond those that accrue due to joining of the airlines' network through a 

codesharing agreement. 

Before continuing the discussion, it is necessary to examine important differences 

between this paper's approach to codesharing and the one taken in Brueckner (2003). 

Brueckner uses a slightly different dataset in his research (DBIB), even though for the 

same quarter. DBIB, in addition to information included into DBIA used here, includes 

data on the 'ticketed carrier' for each segment of the itinerary. Brueckner interprets 

different entries in the fields 'operating carrier' and 'ticketed carrier' as evidence of 

codesharing in the itinerary (thus, Brueckner's definition of codesharing is itinerary-

specific). For our purposes codesharing is route-specific, defined through the existence 

of a codesharing agreement between the carriers on the route. The following arguments 

can be stated in defense of our approach. First, codesharing deals more with connecting 

the networks and including other airlines' flights into your schedule, than with selling 

another airline's seats directly to customers as your own seats. Selling seats on other 

carriers' flights can and does occur concurrently with codesharing, in cases of 
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codesharing with 'block space agreements' (Doganis, 2001, p. 64). That is, it appears 

that defining codesharing in the sense of DBIB captures the phenomenon only to the 

extent it occurs together with 'block space agreements'. Second, it is not clear what 

antitrust immunity without codesharing would represent. Third, Brueckner's finding that 

antitrust immunity without codesharing leads to lower fares than does immunity with 

codesharing is also puzzling, since immunity coupled with codesharing (in the way 

Brueckner defines it) would seem to represent the highest degree of cooperation between 

airlines, thus having the most potential for removing double marginalization that exists 

otherwise. The way we construct the variables is also not perfect, since, for example, the 

effect of codesharing is forced to be the same no matter whether antitrust immunity is 

present; also, we do not have any way of knowing whether the listed codesharing 

agreement is actually operational. However, we can claim to define codesharing in a way 

that encompassed the phenomenon more thoroughly. 

As regards other control variables, a negative and significant coefficient on NSEG 

shows up as expected: an addition of a stop on the way decreases the fare on average by 

2.5 to almost 6 per cent. Unrestricted fare itineraries are about 1/3 higher than restricted 

economy class fares; and there is clear evidence towards (possibly) price discrimination 

by carriers for trips originating in the United States: those appear to be 15 to 22 per cent 

more expensive than the same transatlantic trips originating in Europe"^^. Market size 

does not appear to influence fares. 

The price discrimination can be explained by, for example, higher demand for air travel on the US side of 
the Atlantic ocean. Other things equal, higher demand level (i.e., higher Q at the same P and same slope of 
the demand curve) will lead to lower elasticity, thus allowing a discriminating firm to charge higher fares to 
the market segment with higher demand level. 
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A number of surprises show in coefficients related to measures of competition. 

For example, an additional carrier offering more stops in some specifications seems to 

increase fare by a larger amount than does an extra carrier offering the same number of 

stops. Also, in interline itineraries for the beyond-the-gateway sub-sample we observe 

positive (yet not significant) coefficients on measures of competition. This could be 

related to the fact that those markets are thin, and there is thus more potential for mis-

measuring the competition. 

The negative and significant coefficient on the OPENSKY variable is a sign that 

steps taken towards deregulation of international aviation do result in lower fares to the 

affected European countries. Further, in regressions including all itineraries including the 

OPENSKY variable makes the ALLIANCE variable only marginally significant and 

partially (even though not completely) takes care of the paradox discussed in the next 

paragraph. 

Possibly the most puzzling fact is that consolidation appears to bring fares to a 

level below that which would have been charged by a single airline on the same route. 

The only reasonable explanation one could have for such a paradox is that consolidation 

could be a more efficient means of organizing long-haul multi-stop transatlantic travel as 

compared to intercontinental mergers creating 'mega-airlines''^^. A more thorough test of 

this claim, beyond the scope of this work, would be needed. However, if additional 

support for this claim is obtained, we will be able to suggest that alliances should persist, 

A number of scholars and experts suggest that once foreign ownership restrictions on airlines are 
removed, transcontinental mergers is what we will observe. Economist (2003) suggests that in a world 
without such restrictions only three world-wide airlines will remain, plus an unidentified number of low-
cost carriers. 
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as further mergers would create carriers which will be inefficiently large. Yet, this 

remains an open question at this point, which is an intelligent way to say that we have no 

clue until further evidence is obtained. 

4.3.3 Other Estimation Issues 

This sub-section deals with possible econometric problems, which could have affected 

the previously reported results. Two problems addressed here are the selection of the 

lower cut-off fare and potential city-pair market - specific effects, not captured by the 

OLS estimation. 

As noted above, initially we adopted $100 as the lower cut-off point, in line with 

previous research. Yet, there can be considerable doubt that a roundtrip fare of $100 for 

a transatlantic trip is reasonable . To get a glance at what fares could be considered 

reasonable for the third quarter of 1999, we employed the Origin and Destination Pair 

dataset for 1999, available from the US Department of Transportation web site. That 

dataset includes, among other things, information about the lowest one-way fares, offered 

on each of over 6000 US city-pair markets. In the third quarter of 1999, the lowest one

way fare in the US for the trips with the roundtrip distance of over 3000 miles was $86, 

with the average lowest one-way fare across such markets equal to $223.35, and the 

lower quartile of $175. These numbers clearly suggest that $100 is too low for a lower 

cutoff point. So, based on the numbers presented above, we selected $200 and $350 as 

altemative cut-offs, to determine if further trimming the sample will affect the estimation 

For example, Bilotkach (2005 b) collected fares, offered for trips between London and New York from 
Sabre computer reservation system (CRS). The lowest fare he obtained was slightly higher than $300. 
Even taking into account the fact that fares obtained through a CRS include all applicable taxes and fees, 
this still leaves us with the price above $200 for roundtrip travel. 
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results. We ran both OLS and truncated regressions for both cut-offs. Results for a 

number of specifications are presented in the tables below. Table 4.8 includes results for 

both single airline and interline trips; results for sub-samples, including only interline 

trips, are reported in Table 4.9. Table 4.10 presents estimation results for the beyond-the-

gateway sub-sample. 
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Regressor 
Results for Fares > $200 Results for Fares > $350 

Regressor 
Regression 1 Regression 2 Regression 3 Regression I Regression 2 Regression 3 

Constant 
3.6205** 3.6473** 3.5998** 4.6088** 4.6174** 4.5826** 

Constant 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

LNDIST 
0.3412** 0.3392** 0.3444** 0.2344** 0.2348** 0.2385** 

LNDIST 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

NSEG 
-0.0286** -0.0275** -0.0292** -0.0271** -0.0277** -0.0278** 

NSEG 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

LESSST 
-0.0558** -0.0575** -0.0560** -0.0448** -0.0457** -0.0451** 

LESSST 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

SAMEST 
-0.0045** -0.0048** -0.0044** -0.0033** -0.0037** -0.0032** 

SAMEST 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

ONEMORE 
-0.0058** -0.0061** -0.0058** -0.0044** -0.0047** -0.0043** 

ONEMORE 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

EURNS 
0.0109 0.0153 0.0106 -0.0063 -0.0062 -0.0066 

EURNS 
(0.2775) (0.2803) (0.2940) (0.5223) (0.5240) (0.4995) 

USSTART 
0.1513** 0.1504** 0.1513** 0.1095** 0.1085** 0.1095** 

USSTART 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

SINAL 
-0.1746** -0.1756** -0.1674** -0.1603** -0.1625** -0.1511** 

SINAL 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

UNRESTFR 
0.4023** 0.4026** 0.4026** 0.3965** 0.3965** 0.3970** 

UNRESTFR 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

MSIZE 
0.20E-08 0.21E-08 0.20E-08 -0.37E-09 -0.38E-09 -0.41E-09 

MSIZE 
(0.3199) (0.2444) (0.3277) (0.8464) (0.8249) (0.8324) 

CSHARE 
-0.1909** -0.1904** -0.1943** -0.1668** -0.1674** -0.1714** 

CSHARE 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

IMMUNITY 
0.0568 0.0412 -0.0180 0.0670* 0.0579 -0.0280 

IMMUNITY 
(0.1630) (0.3152) (0.5099) (0.0804) (0.1331) (0.2806) 

IMMUNEHUBS — 

0.0713** 
(0.0009) 

. . .  
— 

0.0389* 
(0.0588) 

. . .  

ALLIANCE 
-0.0878** -0.0893** -0.1119** -0.1128** 

ALLIANCE 
(0.0090) (0.0079) (0.0004) (0.0003) 

Adjusted R^ 0.16180 0.16201 0.16152 0.13996 0.14021 0.13939 
Observations 31054 31054 31054 29487 29487 29487 

Notes: 
1. Dependent variable is the natural logarithm of fare in US dollars 
2. Reported here are results of OLS estimation; results of truncated regressions (not reported here) 

are qualitatively the same 
3. ** - indicates that coefficient is statistically significantly different from zero at 5% level 
4. * - indicates that coefficient is statistically significantly different from zero at 10% level 
5. Numbers in parentheses are p-values 
6. Twenty-three variables, measuring airline-specific effects were included into each specification, 

but not reported 
7. Results corrected for heteroscedasticity using White robust variance-covariance matrix 

Table 4.8 Results for On-Line and Interline Itineraries, with Different Lower Fare Cut-
Offs 
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Regressor 
Results for Fares > $200 Results for Fares > $350 

Regressor 
Regression I Regression 2 Regression 3 Regression 4 

Constant 
2.9811** 3.0214** 3.9185** 3.9650** 

Constant 
(0.0000) (0.0000) (0.0000) (0.0000) 

LNDIST 
0.4276** 0.4208** 0.3326** 0.3247** 

LNDIST 
(0.0000) (0.0000) (0.0000) (0.0000) 

NSEG 
-0.0601** -0.0592** -0.0616** -0.0606** 

NSEG 
(0.0000) (0.0000) (0.0000) (0.0000) 

LESSST 
-0.0455** -0.0447** -0.0308** -0.0294** 

LESSST 
(0.0031) (0.0036) (0.0335) (0.0412) 

SAMEST 
-0.0047** -0.0048** -0.0039** -0.0041** 

SAMEST 
(0.0003) (0.0002) (0.0015) (0.0009) 

ONEMORE 
-0.0094** -0.0098** -0.0081** -0.0086** 

ONEMORE 
(0.0000) (0.0000) (0.0001) (0.0000) 

EURNS 
-0.8E-04 0.0022 -0.0373* -0.0351* 

EURNS 
(0.9965) (0.9095) (0.0501) (0.0636) 

USSTART 
0.2118** 0.2109** 0.1538** 0.1526** 

USSTART 
(0.0000) (0.0000) (0.0000) (0.0000) 

UNRESTFR 
0.3531** 0.3501** 0.3374** 0.3335** 

UNRESTFR 
(0.0000) (0.0000) (0.0000) (0.0000) 

MSIZE 
-0.13E-07** -0.14E-07** -0.14E-07** -0.15E-07** 

MSIZE 
(0.0269) (0.0163) (0.0177) (0.0057) 

CSHARE 
-0.1739** -0.1655** -0.1588** -0.1490** 

CSHARE 
(0.0000) (0.0000) (0.0000) (0.0000) 

IMMUNITY 
-0.0785** 0.0187 -0.0670** 0.0485 

IMMUNITY 
(0.0145) (0.6734) (0.0281) (0.2480) 

ALLIANCE — 

-0.1187** 
(0.0009) 

— 

-0.1409** 
(0.0000) 

Adjusted R^ 0.25609 0.25803 0.24145 0.24489 
Observations 6011 6011 5745 5745 

Notes: 
1. Dependent variable is the natural logarithm of fare in US dollars 
2. Reported here are results of OLS estimation; results of truncated regressions (not reported here) 

are qualitatively the same 
3. Only interline roundtrip itineraries with three or more flight segments are included into these 

regressions 
4. ** - indicates that coefficient is statistically significantly different from zero at 5% level 
5. * - indicates that coefficient is statistically significantly different from zero at 10% level 
6. Numbers in parentheses are p-values 
7. Twenty-two variables, measuring airline-specific effects were included into each specification, but 

not reported 
8. Results corrected for heteroscedasticity using White robust variance-covariance matrix 

Table 4.9 Results for Interline Itineraries, with Different Lower Fare Cut-Offs 
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Regressor 
Results for Fares > $200 Results for Fares > $350 

Regressor 
Regression I Regression 2 Regression 3 Regression 4 

Constant 
4.2255** 4.2547** 4.7163** 4.7475** 

Constant 
(0.0000) (0.0000) (0.0000) (0.0000) 

LNDIST 
0.2925** 0.2886** 0.2380** 0.2340** 

LNDIST 
(0.0000) (0.0000) (0.0000) (0.0000) 

NSEG 
-0.0396** -0.0376** -0.0426** -0.0405** 

NSEG 
(0.0009) (0.0016) (0.0002) (0.0004) 

SAMEST 
-0.0065** -0.0066** -0.0052** -0.0053** 

SAMEST 
(0.0001) (0.0001) (0.0012) (0.0012) 

ONEMORE 
-0.0062** -0.0062** -0.0062** -0.0062** 

ONEMORE 
(0.0253) (0.0257) (0.0214) (0.0215) 

ONELESS 
-0.0028 -0.0029 -0.0012 -0.0013 

ONELESS 
(0.2163) (0.2020) (0.5724) (0.5436) 

USSTART 
0.1019** 0.1015** 0.1006** 0.1001** 

USSTART 
(0.0000) (0.0000) (0.0000) (0.0000) 

SINAL 
-0.2341** -0.2416** -0.2367** -0.2449** 

SINAL 
(0.0000) (0.0000) (0.0000) (0.0000) 

UNRESTFR 
0.3364** 
(0.0000) 

0.3358** 
(0.0000) 

0.3361** 
(0.0000) 

0.3351** 
(0.0000) 

MSIZE 
0.89E-07** 0.89E-07** 0.80E-07** 0.79E-07** 

MSIZE 
(0.0000) (0.0000) (0.0000) (0.0000) 

CSHARE 
-0.1650** -0.1657** -0.1892** -0.1900** 

CSHARE 
(0.0001) (0.0000) (0.0000) (0.0000) 

IMMUNITY 
-0.0612 0.0333 -0.0333** 0.0691 

IMMUNITY 
(0.2332) (0.6958) (0.5009) (0.3855) 

ALLIANCE 
-0.1024 -0.1108 

ALLIANCE 
(0.1705) (0.1081) 

Adjusted R^ 0.13529 0.13572 0.14799 0.14855 
Observations 5890 5890 5801 5801 

Notes: 
1. Dependent variable is the natural logarithm of fare in US dollars 
2. Reported here are results of OLS estimation; results of truncated regressions (not reported here) 

are qualitatively the same 
3. ** - indicates that coefficient is statistically significantly different from zero at 5% level 
4. * - indicates that coefficient is statistically significantly different from zero at 10% level 
5. Numbers in parentheses are p-values 
6. Twenty-two variables, measuring airline-specific effects were included into each specification, but 

not reported 
7. Results corrected for heteroscedasticity using White robust variance-covariance matrix 

Table 4.10 Results for Beyond-the-Gateway Sub-Sample, All Itineraries, with 
Different 
Lower Fare Cut-Offs 
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Specifications do appear sensitive to the lower cut-off fare applied. However, this 

sensitivity is much more pronounced in control variables than in the variables of primary 

interest. The negative effect of codesharing on fares has been preserved, and the 

quantitative estimates have not changed much (in the neighborhood of 1-1.5 per cent). 

Further evidence of the downward effects of alliance membership on fares is provided. 

However, evidence of the upward effect of antitrust immunity on non-stop hub-to-hub 

fares is weakened, especially as we move to the $350 lower fare cut-off 

The other econometric issue considered in this section is that of unobserved (or 

otherwise unaccounted for) city-pair market heterogeneity. As noted above, the 

transatlantic market is still subject to regulation, and the regulatory restrictions vary 

across countries. Further, some airports are more congested than others; the share of 

business travel is different across routes, etc. All these factors can contribute to across-

market differences, not captured by previous estimations, as the relevant data is lacking. 

To account for such possible differences, specifications with city-pair market fixed 

effects are estimated, and the results are presented in the tables below. As before, we 

present results for both single airline and interline itineraries, followed by specifications, 

including only interhne trips. The initial $100 fare cut-off is used. 

Also note that city-pair market specific variables are absorbed by fixed effects and 

therefore we are not able to identify effect of market size and open-skies agreements in 

these specifications. 
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Repressor Regression I Regression 2 Regression 3 Regression 4 Regression 5 Regression 6 

LNDIST 
-0.1401** -0.1460** -0.1443** -0.1464** -0.1524** -0.1506** 

LNDIST 
(0.0393) (0.0318) (0.0339) (0.0310) (0.0249) (0.0331) 

NSEG 
-0.0998** -0.0991** -0.0985** -0.1025** -0.1019** -0.1014** 

NSEG 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

ONELESS 
-0.0085* 
(0.0781) 

-0.0082* 
(0.0893) 

-0.0082* 
(0.0905) 

... 
— — 

LESSST 
0.0165 0.0173 0.0174 

LESSST 
(0.3580) (0.3354) (0.3561) 

SAMEST 
-0.0173** -0.0171** -0.0105** -0.0100** -0.0100** -0.0100** 

SAMEST 
(0.0001) (0.0001) (0.0001) (0.0000) (0.0000) (0.0000) 

ONEMORE 
-0.0189** -0.0186** -0.0186** -0.0110** -0.0110** -0.0110** 

ONEMORE 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

USSTART 
0.1403** 0.1403** 0.1402** 0.1401** 0.1401** 0.1400** 

USSTART 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

SINAL 
-0.2137** -0.2195** -0.2191** -0.2138** -0.2197** -0.2193** 

SINAL 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

UNRESTFR 
0.3575** 0.3573** 0.3575** 0.3574** 0.3572** 0.3574** 

UNRESTFR 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

CSHARE 
-0.2280** -0.2252** -0.2249** -0.2281** -0.2253** -0.2250** 

CSHARE 
(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 

IMMUNITY 
-0.0018 0.0523 0.0445 -0.0018 0.0539 0.0460 

IMMUNITY 
(0.9459) (0.1424) (0.2172) (0.9486) (0.1312) (0.2025) 

ALLIANCE 
-0.0643** -0.0653** -0.0661** -0.0671** 

ALLIANCE 
(0.0206) (0.0187) (0.0174) (0.0157) 

IMMUNEHUBS ... 
— 

0.0423 
(0.1455) 

... 
— 

0.0425 
(0.1428) 

Adjusted R^ 0.18111 0.18122 0.18125 0.18105 0.18117 0.18120 
F-Test (OLS vs. 6.942 6.928 6.915 6.782 6.771 6.755 

FE) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000) 
Notes: 

1. Dependent variable is the natural logarithm of fare in US dollars 
2. Number of observations - 31335 
3. ** - indicates that coefficient is statistically significantly different from zero at 5% level 
4. * - indicates that coefficient is statistically significantly different from zero at 10% level 
5. Numbers in parentheses are p-values 
6. Twenty-two variables, measuring airline-specific effects were included into each specification, but 

not reported 
7. Null hypothesis in the F-test is absence of fixed effects 

Table 4.11 Estimation with City-Pair Market Fixed Effects - All Itineraries 
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Repressor Regression 1 Regression 2 Regression 3 Regression 4 

LNDIST 
-0.3580** 
(0.0067) 

-0.3715** 
(0.0116) 

-0.3226** 
(0.0291) 

-0.3357** 
(0.0226) 

NSEG 
-0.1071** 
(0.0000) 

-0.1063** 
(0.0000) 

-0.0953** 
(0.0000) 

-0.0941** 
(0.0000) 

ONELESS — 
. . .  

-0.0045 
(0.3906) 

-0.0042 
(0.4206) 

LESSST 
0.0818** 
(0.0036) 

0.0836** 
(0.0024) 

. . .  . . .  

SAMEST 
-0.0098** 
(0.0007) 

-0.0095** 
(0.0009) 

-0.0123** 
(0.0135) 

-0.0118** 
(0.0129) 

ONEMORE 
-0.0120** 
(0.0002) 

-0.0121** 
(0.0006) 

-0.0190** 
(0.0021) 

-0.0190** 
(0.0027) 

USSTART 
0.2173** 
(0.0000) 

0.2165** 
(0.0000) 

0.2181** 
(0.0000) 

0.2173** 
(0.0000) 

UNRESTFR 
0.2725** 
(0.0000) 

0.2710** 
(0.0000) 

0.2747** 
(0.0000) 

0.2733** 
(0.0000) 

CSHARE 
-0.1931** 
(0.0000) 

-0.1883** 
(0.0000) 

-0.1926** 
(0.0000) 

-0.1829** 
(0.0000) 

IMMUNITY 
-0.0755** 
(0.0222) 

0.0054 
(0.9082) 

-0.0755** 
(0.0274) 

0.0037 
(0.9362) 

ALLIANCE . . .  
-0.1012** 
(0.0081) 

— 

-0.0992** 
(0.0097) 

Adjusted R^ 0.29873 0.29990 0.29776 0.29888 

F-Test (OLS vs. FE) 
3.542 

(0.0000) 
3.531 

(0.0000) 
3.517 

(0.0000) 
3.502 

(0.0000) 
Notes: 

1. Dependent variable is the natural logarithm of fare in US dollars 
2. Only interline roundtrip itineraries with three or more flight segments are included into these 

regressions 
3. Number of observations - 6046 
4. ** - indicates that coefficient is statistically significantly different from zero at 5% level 
5. * - indicates that coefficient is statistically significantly different from zero at 10% level 
6. Numbers in parentheses are p-values 
7. Twenty-two variables, measuring airline-specific effects were included into each specification, but 

not reported 

Table 4.12 Estimation with City-Pair Market Fixed Effects - Interline Itineraries 
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The results reported above show that city-pair market fixed effects'*^ do exist, which is not 

surprising by itself. Two surprises do show up in the coefficients on control variables. The 

first one is that the coefficient on distance becomes negative and significant. This result 

would not be surprising had we not controlled for the number of stops. Yet, even for our 

specifications, we can suggest that other things equal, longer flights of the same number of 

stops between given two cities involve more flight time, and thus should be less expensive. 

Note that Ito and Lee (2004) also obtained negative coefficients on distance in city-pair 

market fixed-effects regressions for domestic US markets. 

The second surprise, which shows up in the interline itineraries sub-sample, is the 

positive sign of the LESSST indicator variable. This suggests that for a given city-pair 

market, introducing a competitor with fewer stops will actually increase fares of interline 

trips. This result could be explained by the fact that an emergence of a non-stop competitor 

on a given route might make cooperation between carriers, which could otherwise offer an 

interline trip, less rational (especially when the non-stop service is opened by one of the 

potential allies). This argument raises the issue of potential endogeneity in the choice of 

routes by alliance partners. We do not further address this issue here for the following 

reasons. First, the choice of routes is largely determined by partner airlines' networks and/or 

schedules, which are unlikely to be changed following a codesharing agreement (even a 

major one). Second, previous research (Brueckner, 2003), while trying to control for this 

sample selection problem, did not find it to be an important factor. 

Random effects models were also estimated, but are not reported here. In fact, in all random effects 
specifications Hausmann test detected correlation between regressors and the error term, rendering estimates 
inconsistent. 
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As for the airline consolidation variables, the main results from the previous 

specifications have been preserved; yet, we again observe weakening of the evidence of 

positive price effects on the routes between hubs of alliance partners (note that the 

IMMUNEHUBS variable is an indicator for only non-stop flights on specific routes; presence 

of flights with more stops allows us to identify effect of this variable in regressions with city-

pair market fixed effects). 

4.4 Concluding Comments 

Let us review the lessons we learned from the data analysis. Three measures of cooperation 

between airlines were considered: codesharing, interpreted as joining of the partner carriers' 

networks; alliance membership, broadly interpreted as membership in one of the four global 

alliance groupings that existed in the third quarter of 1999; and antitrust immunity, which 

several pairs of carriers had at the time period encompassed by this work. It appears that 

joining the airlines network through a codesharing agreement has the most significant impact 

on interline fares, decreasing them by up to 22.5 per cent as compared to interline fares, 

charged by non-consolidated carriers. Evidence suggesting that alliance membership has a 

decreasing effect on fares (up to 10 per cent) is also observed. This could be due to cost 

savings, produced by joint use of ground facilities, joint marketing and more efficient use of 

aircraft due to alliance partnership. Antitrust immunity is found to have no significant effect 

on interline fares. Evidence that antitrust immunity increases fares for non-stop travel 

between hub airports of the consolidating carriers is weak. Further, the negative effect of 

antitrust immunity observed in some specifications is restricted to the sub-sample of interline 

itineraries and 'beyond-the-gateway' sub-sample, representing the sample selection methods 
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used in previous empirical studies employing similar datasets. We generally should note that 

using the sample with both single airline and interline itineraries also provides a more 

plausible pattern of results on control variables, despite important limitations of the dataset 

we use. The findings for the interline itineraries are consistent with the theoretical model, 

developed in the previous chapter. Yet, the positive price effect for non-stop travel between 

hubs of alliance partners with antitrust immunity does not carry through all specifications. 

The total effect of airline consolidation (codesharing plus alliance membership 

effects) is up to 28-30 per cent decrease in interline fares. While this number is in line with 

findings of Brueckner and Whalen (2000) and Brueckner (2003), we suggest that the sources 

of decrease in interline fares due to consolidation are different from those proposed 

previously. Whereas Brueckner claims that the bulk of the effect of consolidation is due to 

antitrust immunity, we suggest that the main reasons consolidation decreases interline fares 

are the joining of the carriers' networks through codesharing agreements and cost savings 

due to establishment of alliances. It should also be noted that the way codesharing is defined 

by Brueckner captures this phenomenon only to the extent it is coupled with 'blocked space 

agreements', resulting in airlines actually selling seats on each other's flights. But as 

Doganis (2001) suggests, codesharing agreements are not necessarily coupled with 'blocked 

space' arrangements between partner airlines. 

When interpreting the results for some control variables (especially measures of 

competition employed here) one should understand that the dataset we used represents the 

US side of the transatlantic market better than the European side, so we had to work under 

the assumption that even though the picture observed is incomplete, it is not skewed. 

Defining and measuring competition on the airline markets is not an easy task, and the way it 
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is measured in this chapter just represents one of the possible options. However, coefficients 

on control variables mostly confirm our expectations. Most notably, I find that adding a stop 

en route decreases the fare by up to 10 per cent, which is consistent with one of the premises 

of the theory this paper is aimed at testing. Also interesting is the finding that more liberal 

international airline markets will lead to lower fares. 

As a final note, the empirical analysis presented here offers some evidence in support 

of the model of price competition between airline alliances. Also, this is the first work, 

which suggests that giving antitrust immunity to partner airlines will not by itself lead to 

lower interline fares: connecting the carriers' networks is the strongest factor in lowering 

prices, paid by interline passengers. 



APPENDIX A 

IDENTIFICATION STRATEGY 

London - New York Frankfurt - New York 
Non-stop fares Through fares Non-stop fares Through fares 

Airline Conditional mean fare Airline 
Conditional 
mean fare 

Airline 
Conditional mean 

fare 
Airline 

Conditional 
mean fare 

CO ^CO + ^NS '^Reg ^Hub CO ^co CO ^CO ^ NS ^ Hub CO ^co 

AA ^AA AA SAA AA ^ AA + ̂ NS AA 

^NS =C0 
- A A  

^Through CO 
AA 

^CO " ̂AA 
Afsis —CO — AA 

^CO " ̂ AA + ̂ Hub ^Through CO 
AA 

^CO ~ ̂ AA 

AtonnYC^ANS- 4-^ LUINNYU INS " K t g ^ ^ H u b  

^Throush 
Afranyc =Ans - ̂Through 

ALONNYC - Afranyc - — 5^^^ 

Note: Frankfurt - New York route is used as an example. Identification using Paris - New York route uses the same methodology 

Explanation of Terms: 

^co' ^AA airline specific effects, assumed the same for all flights of the same carrier 

non-stop flight effect, assumed the same for all non-stop flights, regardless of the operating airline 

hub airport effect, or airport dominance effect, assumed to exist and supposed positive for non-stop flights, operated by 

Continental Airlines to/from Newark airport 

regulation effect for American Airlines, assumed to exist only on London - New York Route; technically, this effect can be 

assumed equal to zero 

regulation effect for Continental Airlines, assumed to exist only on London - New York Route; supposed to be less than the 

regulation effect for American Airlines (or negative, if ^ is assumed to equal zero) 

ANS difference between non-stop fares for travel between New York and a European endpoint, charged by Continental Airlines 
and American Airlines 

^Through difference between 'through' fares of Continental Airlines and American Airlines ('through' fares are defined as fares for one-
stop trips between a US airport and a European destination through a New York City area airport) 
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APPENDIX B 

PROOFS OF PROPOSITIONS 

Proof of Proposition 1: Suppose ni < and let ci and cfj denote average cost of alliance 

J and K, respectively. The proof is trivial where cjj < cfj (which includes the model's cost 

symmetry assumption as a special case^°). Here travel with alliance J is both preferred by 

customers and less expensive. So, alliance J in this case can take away the entire market by 

setting the price at a level, which is slightly below the one where the following equality 

holds: Py (Py) - Cy . This can be rearranged as pi =Cy +7ry(py), where 7r.j{p.j) is as 

defined above^'. This will also imply that pi > cfj > ci , which suggests that alliance J will 

have positive mark-ups on those routes which it can serve with fewer connections, when 

Proof of Proposition 2\ Proof in this case is trivial, once one recognizes that the above cost 

symmetry assumptions make the cost of travel on the routes concerned equal for both 

alliances, and given that travel will involve the same number of flight segments irrespective 

Note that this proposition can be generalized to the case of asymmetric costs. This result will be true in case 

of asymmetric costs as long as p^ {ci ) < . In case the inequality < Py (ci ) < ci is satisfied, it can 

be shown that alliance K has cost advantage over alliance J, sufficient to capture the market, even though 
alliance K offers travel with more stops. 

Strictly speaking, the price charged by alliance J will be pi — S but this does affect our results much, yet 

reduces the notational burden. Another presumably more correct way of writing the above result would be 

Py =min{c,J + ^ y i p i ) , P y } ,  where p ' "  is the monopoly price. However, there is no reason to believe 

that premiums for travel with less stops are high enough for the monopoly price to be charged in a naturally 
occurring situation 
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of the alliance chosen. Also note that (8) in this case collapses to the textbook Bertrand case, 

so the classical Bertrand equilibrium applies, given cost symmetry. 

Proof of Proposition 3: Parts (a) and (b) follow directly from Proposition 2. On each of 

those markets we have two competitors offering service with the same number of stops. Cost 

symmetries do not allow for successful competition by carriers offering services with more 

connecting flights. An important result that follows from (a) is that fares on non-stop 

overseas hub-to-hub routes will be lower under no alliance competition than when alliances 

are present. 

Part (c) follows from Propositions 1 and 2. Fares on those markets will be equal to 

p[ w - Cfff + . ), which implies that the operating carrier will make economic profit. 
^D"D ^D"D 

Also note that this is the same fare as would be observed in case alliances are present. 

To see that what we state in Part (d) is true it is important to consider options the travelers 

face on such markets when there are no alliances. Consider a passenger wishing to travel 

from spoke 1 to hub 2. He can either choose airline 1 for the entire journey or use airline 1 to 

travel to hub 1 and then fly with airline 2 to the final destination . The fare if the first option 

is taken will be . If the second option is selected, then the fare will be equal to: 

Ph^h^ + Ps,H, - Ph,h^ + ^SH + ^(Ps,H,) • Further, part (a) of this Proposition suggests that 

+ ^sH ) ' which is strictly greater than the cost of providing the 

service for airline 1, given cost symmetry. That is, airline 1 can capture all the traffic on this 

market by setting p\^„^ ^ )), which means that the fare 
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charged by airline 1 will be slightly less than the upper bound of this interval. In fact, there 

is no qualitative difference between this result and the one for the same market under the 

alliance equilibrium. This logic applies to all similar markets. 

Proving result in part (e) of the proposition will be similar to proving the previous result. Let 

us take a passenger traveling from spoke 1 to spoke 3. Assume away airlines 3 and 4 for a 

moment^^. The passenger will buy two tickets, and he can select one of the following: either 

use airline 1 to hub 2 and airline 2 thereafter; or, use airline 1 to hub 1 and airline 2 

thereafter. Obviously, in the equilibrium the total price has to be the same, no matter which 

option is selected. Yet, in either case he will pay more than in the alliance competition 

equilibrium, since he will have to buy one ticket for domestic spoke to domestic hub 

segment, and one ticket for domestic spoke to overseas hub route; both tickets will be priced 

above cost, according to parts (c) and (d). To be more specific, the fares on such spoke-to-

spoke routes will be equal to; 

PsoSo ~ PsoHo PHOSO ~ PsoHo PHOSQ ~sh ^HH + ) (A.l) 

which is higher than would have been observed under the alliance equilibrium by twice the 

amount of the premium (note also that half of this premium will go to each of the operating 

airlines). We can state that passengers on the routes under consideration will be equally 

divided by all four airlines in a sense that each airline will obtain the premium from each of 

the passengers flying on this route, but serve only one half of the traffic. That is, each 

passenger will be a source of positive profits for two airlines. 

Ruling out other options, involving more stops. 
If we consider other two airlines we will see that they are able to offer rather similar alternatives to the 

passenger wishing to travel on the route under consideration. So, in the end traffic will be divided not by two, 
but by four airlines, but analysis is logically more tractable if we only consider two options available to the 
passenger, 
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As for Part (f) of the Proposition, Part (a) clearly suggests that fares offered on the one-stop 

hub-to-hub markets will be equal to the respective marginal costs. As for unclear distribution 

of traffic, consider market for travel between hub 1 and hub 4. Here any passenger faces four 

options, two involving change of carrier and two not involving such a change, but in all cases 

the passenger will face equal fares. Yet, what is important for our analysis is that there will 

be no positive profits earned by either carrier on these markets. 
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APPENDIX C 

AIRLINE CONSOLIDATION ON TRANSATLANTIC 

MARKET IN THE THIRD QUARTER OF 1999 

Alliance US and European Partner Airlines 
Pairs of Carriers with Antitrust 

Immunity 

WINGS 

Northwest 
KLM 

Continental 
Alitalia 

Northwest - KLM 

STAR 
United 

Lufthansa 
SAS 

United - Lufthansa 
United - SAS 

ONEWORLD 
American 

British Airways 
— 

Atlantic Excellence 

Delta 
Swissair 
Sabena 

Austrian 

Delta - Swissair 
Delta - Sabena 

Delta - Austrian 

Source: Brueckner (2003) 

Table C.l Alliance Groupings 

Pair of Carriers 
Share of Code-Share Itineraries in 

the Final Sample 
American Airlines - Iberia 0.025 

American Airlines - LOT Polish Airlines 0.017 
America West - British Airways 0.004 
Continental Airlines - Air France 0.101 

Continental Airlines - Alitalia 0.014 
Delta Air Lines - Air France 0.087 

Delta Air Lines - Austrian Airlines 0.003 
Delta Air Lines - Sabena 0.023 

Delta Air Lines - Swissair 0.047 
Northwest Airlines - KLM Royal Dutch Airlines 0.331 

United Airlines - SAS Scandinavian Airlines 0.028 
United Airlines - Lufthansa 0.277 

List of coadesharing agreements obtained from the US Department of Transportation. Total does not add up to 
1 due to rounding errors. 

Table C.2 Codesharing Agreements on Transatlantic Market 
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APPENDIX D 

DESCRIPTION OF VARIABLES 

Variable Name Description 

FARE 
Airfare in US dollars, as reported in the dataset (Natural logarithm of this 
variable is used as the dependent variable in all regressions) 

DISTANCE 
Sum of distances across all the segments in the itinerary (Natural 
logarithm of this variable is used in regressions) 

CSHARE 

Indicator variable, equal to one if all carriers in the itinerary have code-
sharing agreement for the specific route (as determined from the list of 
code-sharing agreements, maintained and periodically updated by the US 
Department of Transportation) 

IMMUNITY 
Indicator variable, equal to one if the pair of carriers in the interline 
itinerary have antitrust immunity approved by the US DOT (See 
Appendix A) 

ALLIANCE 
Indicator variable, equal to one if all carriers in the interline itinerary are 
members of the same global alliance grouping (See Appendix A) 

MMUNEHUBS 
Indicator variable, equal to one for single airline non-stop itineraries on 
the routes: Amsterdam-Detroit, Frankfurt - Chicago, Frankfurt -
Washington, Copenhagen - Chicago and Copenhagen - Washington 

NSEG Number of segments in the itinerary 

USSTART 
Indicator variable, equal to one if an itinerary's starting point is in the 
United States 

UNRESTFR 
Indicator variable, equal to one for unrestricted economy class fare 
itineraries 

SINAL 
Indicator variable, equal to one for itineraries, all segments of which are 
operated by the same carrier 

SAMEST 
Number of competitors, offering service on a given city-pair market with 
the same number of stops as in the current itinerary 

ONEMORE 
Number of competitors, offering service on a given city-pair market with 
the one more stops than in the current itinerary 

ONELESS 
Number of competitors, offering service on a given city-pair market with 
the one less stops than in the current itineraiy 

TWOMORE 
Number of competitors, offering service on a given city-pair market with 
the two more stops than in the current itinerary 

TWOLESS 
Number of competitors, offering service on a given city-pair market with 
the two less stops than in the current itinerary 

LESSST 
Indicator variable, equal to one if there are competitors, offering service 
on the same city-pair market with less stops than in the current itinerary 

BURNS 
Indicator variable, equal to one if the only carrier, offering non-stop 
service on a given city-pair market is a European airline 

MSIZE 
Market size variable, equal to the geometric average of population of the 
end-points of a given city-pair market 
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