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Abstract: This paper offers a novel way of looking at airline alliances by integrating the concept 
into the study of regional arrangements like common markets or free trade areas. Not unlike a 
country wishing to join an established common market, an airline seeking admission to an airline 
alliance seeks to enhance access to the market. Currently there are three major airline alliances: Star 
Alliance, Sky Team and One World. Given that access enhances potential for returns, the paper 
models and empirically tests the choice of an air carrier as to whether or not to join an alliance, and 
if it were to join which alliance. Using the US Department of Transportation Origin and Destination 
Survey for 2003 and 2008, a latent choice model is estimated. From the Logit estimates the 
predicted alliance membership rose from 0.39 to 0.62 signifying the attractiveness of this formation. 
Given that there exists more than one alliance to choose from, using the portfolio principles we 
ranked the alliances in terms of returns and volatility of return. The results suggest that many 
international carriers seem to have fared extremely well whereas US carriers did not. 

JEL Classifications: F15, L1, L11 

Key Words: Airline alliances, Choice model, Portfolio principles of returns and risk   

1. Introduction 

Forming an alliance whether among countries, individuals or segments of industries is not a 
new phenomenon. Countries form alliances to share benefits from certain activities, ward off 
aggression from powerful groups or entities and/or reduce own cost of provision of pure public 
goods with spillovers. The NATO alliance is an example of cost sharing to ward off third party 
aggression and to spread out the cost of military operations aimed at ―terrorists‖ and ―insurgents‖. 

A somewhat different alliances have emerged in the delivery of goods and services. One 
such alliance is the alliance among air carriers domestic and international. It has the twin goal of 
expanding the market for the allied airlines and enhancing the choice of the customer they serve. 
Unlike the NATO alliance which was formed back in 1949 between the US and its European allies, 
the airline industry alliance is much more recent. It began as code-sharing arrangement between two 
airlines (domestic and international) in the 1980’s and expanded to cover several carriers in the 
1990’s. This expansion came about at the heel of the deregulation of the US airline industry which 
took place in 1978. Over time the airline alliances have expanded from two-airline alliances to a 
multi-carrier alliance covering both domestic and international carriers.  

The study of the airline alliances offers insight into the behavior of an industry that is not 
well integrated in either the field of industrial organization or the field of international trade. 
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Individual authors, however, have written papers on the effects of the alliances on market 
competition, airline fares and capacity. Models both theoretical and empirical were used to 
investigate such effects. The studies vary not only in terms of the underlying structure but also in 
terms of the time line and the data set used. What data is available often dictates the direction of the 
research. In other words, the question asked depends on what is out there. As of now, there are two 
sources of data—the US Department of Transportation and Traffic by Flight Stages data sets 
published by the International Civil Aviation Organization.   

To model the effects of the airline industry alliances a theoretical structure is chosen to 
answer the questions identified by the researcher. But as mentioned above, not all questions can be 
addressed if the data does not exist or the data gathered are fragmented. The researcher’s first task 
then is to look at the data to see if a sample can be constructed that serves the purpose of the 
research. Once the access to the data issue is taken care of, the next step is to evaluate its content so 
that good answers to the relevant questions can be obtained. 

            In this paper we pose and empirically test two questions: Given that alliances exist, the first 
question pertains to the choice of an air carrier: 

 Join with another carrier in an alliance.  

            The second question addresses the efficiency of alliances. Given the choice frontier and with 
more than one alliance in existence, the question posed is: 

 How efficient is the alliance group’s configuration? 

            To answer the first question a choice model is spelled out. For the second, we utilize the 
portfolio principles to sort out memberships in an alliance in terms of group configuration 
that yields higher returns than an alternative configuration. 

            The structure of the paper is as follows: Section 2 provides information on all air carriers, 
domestic and international and on carriers belonging to an alliance for two sample periods 
2003 and 2008. Section 3 spells out the model used in the empirical analysis. Section 4 
presents and interprets the findings. The last section concludes. 

2. Alliances Data 

2.1 Three major alliances 

There are three major alliances: Star Alliance, Sky Team and One World. The underpinning 
of those arrangements is the expansion of air traffic, routes and passengers as well as the 
enhancement of consumer choice. The Star Alliance is the largest consisting of 24 airline carriers of 
which 2 are US carriers and 22 are international carriers. The second is Sky Team alliance formed 
among 14 carriers of which 3 are US carriers. The third alliance is One World Alliance formed 
among 11 carriers, 1 is domestic and 10 are foreign carriers.  

Three data sets are available: The first is the Origin and Destination Survey which provides 
data for two types of carriers, international and domestic. Two data banks: Data Bank 1A which is 
restricted by DOT to US citizen use and command a price, and Data Bank 1B which is not restricted 
and available online. The sample of carrier routes covered varies. Data Bank 1B covers domestic 
routes and the period covers 10 years (1999-2008), while Data Bank 1A covers both domestic and 
international routes but the data is limited to two years (2003 and 2008). The second data set T-100 
Segment contains domestic and international routes over a 10 year period (1999-2008), but unlike 
Data Bank 1A and Data Bank 1B it is limited to non-stop segment flights. The third data sample is 
the so called P-11 and P-12 sample. This data set contains financial data of US carriers covering a 
10 year period (1999-2008). To sort out these data for empirical analysis, some consolidation and 
verification of entries were deemed desirable. Given that major alliances involve both domestic and 
international carriers, the data suitable for the investigation is the Department of Transportation’s 
Data Bank 1A. This data is described below. 
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 2.2 US and international carrier alliances file 

This file provides a cross-section data for air carriers domestic and international for two 

periods: 2003 and 2008. The Origin and Destination Survey data set provides information on an air 

carrier and its affiliates. To trace entry and exit we have supplemented the data file with information 

from alliances’ web pages.
1
 The sample thus is dynamic in that it traces entry and exit of an air 

carrier over the period of 1997-2008. Hence, the file for 2003 records the status of a carrier to 

determine whether an air carrier that has entered in an alliance say in 1997 has remained in that 

alliance in 2003 or joined another alliance. Similarly, for the 2008 file. The alliances’ file thus, 

reports the status of the air carrier that entered in an alliance in any year between 1997 and 2008 

and whether or not it had remained in that alliance. Verification is needed as a carrier may have 

entered one alliance in say 2003, left said alliance in 2005 and then joined another alliance in 2008. 

Tables 1.a ,b and c show the evolution of the three alliances over the period 1997-2008. 

The data reported in the tables is quite striking in that it shows the progression for each 

alliance over time. As shown in Table 1.a, Star Alliance, by far the largest in terms of membership 

started off with 6 carriers with United as the anchor. Over time, more international carriers 

partnered with the US carrier so that by 2008, alliance membership increased fourfold. 

The Sky Team alliance membership also evolved by adding more international carriers to 

the original four. Again, US carrier, Delta was the anchor. By 2008 the alliance has grown from four 

carriers to fourteen. The One World alliance, the smallest of the three, was formed in 1999 with 

American Airlines as the anchor. The alliance expanded from seven carriers to eleven which is the 

smallest rate of increase in membership.     

3. Modeling the Alliances 

3.1 A brief review of the models  

The theoretical models used in the literature were constructed to reflect, at the time of 

writing, the ―stages‖ of alliances’ formation. Given that airline alliances initially were represented  

by ―code-sharing‖ and ―antitrust immunity‖ provisions and were formed between two carriers (a US 

and a foreign carrier) the theoretical and the empirical literature have focused on these types of 

alliances. Code-sharing was an old arrangement between two US carriers beginning in 1929. In 

1989, following the deregulation of the airline industry, code-sharing between a US carrier 

(Northwest) and an international carrier (KLM Royal Dutch Airlines) took place. In 1992, the first 

antitrust immunity was granted to KLM and Northwest. To these types of alliances, the focus then is 

on modeling the market structure of two carriers. Brueckner and Whalen (2000), Brueckner (2001), 

Hassin and Shy (2000) research focused on the market structure as to whether the practice of code-

sharing and/or antitrust immunity have enhanced competition, fares and traffic levels. Modeling 

these types of alliances have basically assumed either a Cournot type behavior or oligopolistic 

interaction where the market leader sets the price and passenger volume. 

                                                 
1
 Star Alliance’s web page is http://www.staralliance.com/en/about/airlines/ 

Sky Team’s web page is http://www.skyteam.com/about/carriers/index.html 

One World’s web page is http://www.oneworld/ow/member-airlines 
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Table 1.a: Alliance Membership Evolution: Star Alliance 

1997 
(N=6) 

1998 
(N=6) 

1999 
(N=9) 

2000 
(N=13) 

2001 
(N=12) 

2002 
(N=12) 

2003 
(N=15) 

2004 
(N=18) 

2005 
(N=19) 

2006 
(N=21) 

2007 
(N=22) 

2008 
(N=24) 

Air  

Canada 

Air 

 Canada 

Air 

 Canada 

Air  

Canada 

Air  

Canada 

Air 

 Canada 

Air  

Canada 

Air  

Canada 

Air  

Canada 

Air  

Canada 

Air 

 Canada 

Air  

Canada 

Lufthansa Lufthansa Lufthansa Lufthansa Lufthansa Lufthansa Lufthansa Lufthansa Lufthansa Lufthansa Lufthansa Lufthansa 

SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS SAS 

Thai 

 Airways 

Thai  

Airways 

Thai  

Airways 

Thai  

Airways 

Thai  

Airways 

Thai  

Airways 

Thai  

Airways 

Thai 

 Airways 

Thai 

 Airways 

Thai 

 Airways 

Thai  

Airways 

Thai 

 Airways 

United United United United United United United United United United United United 

Varig Varig Varig Varig Varig Varig Varig Varig Varig Varig
d
 - - 

  Ansett Ansett
b
 - - - - - - - - 

  ANA
a
 ANA ANA ANA ANA ANA ANA ANA ANA ANA 

  Air New 

 Zealand 

Air New 

 Zealand 

Air New 

 Zealand 

Air New 

 Zealand 

Air New  

Zealand 

Air New  

Zealand 

Air New 

 Zealand 

Air New 

 Zealand 

Air New  

Zealand 

Air New 

 Zealand 

   Singapore 

 Airlines 

Singapore 

 Airlines 

Singapore 

 Airlines 

Singapore 

 Airlines 

Singapore 

 Airlines 

Singapore  

Airlines 

Singapore  

Airlines 

Singapore  

Airlines 

Singapore  

Airlines 

   Mexicana Mexicana Mexicana Mexicana - - - - - 

   British  

Midland 

British  

Midland 

British  

Midland 

British  

Midland 

British  

Midland 

British  

Midland 

British 

 Midland 

British 

 Midland 

British 

 Midland 

   Australian 

 Airlines 

Australian 

 Airlines 

Australian 

 Airlines 

Australian  

Airlines 

Australian 

 Airlines 

Australian  

Airlines 

Australian 

 Airlines 

Australian  

Airlines 

Australian  

Airlines 

      Asiana 

 Airlines 

Asiana  

Airlines 

Asiana  

Airlines 

Asiana  

Airlines 

Asiana  

Airlines 

Asiana 

 Airlines 

      Spanair Spanair Spanair Spanair Spanair Spanair 

      LOT LOT LOT LOT LOT LOT 

       US  

Airways 

US  

Airways
c
 

US  

Airways 

US  

Airways 

US  

Airways 

       Blue1 Blue1 Blue1 Blue1 Blue1 

       Adria  

Airways 

Adria  

Airways 

Adria  

Airways 

Adria  

Airways 

Adria  

Airways 

       Croatia  

Airlines 

Croatia 

 Airlines 

Croatia  

Airlines 

Croatia  

Airlines 

Croatia  

Airlines 

        TAP  

Portugal 

TAP  

Portugal 

TAP 

 Portugal 

TAP  

Portugal 
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Table 1.a: Alliance Membership Evolution: Star Alliance (continued) 

         South  

African  

Airways 

South 

 African 

 Airways 

South  

African  

Airways 
         Swiss  

Airlines 

Swiss 

 Airlines 

Swiss 

 Airlines 
          Air China Air China 
          Shanghai  

Airlines 

Shanghai  

Airlines 
           Turkish 

 Airlines 
           Egypt Air 

Notes: 
a
 ANA stands for All Nippon Airlines. 

b
 Ansett Australia had to leave Star Alliance due to bankruptcy. 

c
 In 2005 America West joins the Star Alliance after merging with US Airways.  

d
 Varig leaves the Star Alliance. 

Source: 

http://www.staralliance.com/en/about/airlines/ 

http://www.staralliance.com/assets/doc/en/about/member-airlines/pdf/star_backgrounder_history_chronological.pdf 
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Table 1. b: Alliance Membership Evolution: Sky Team 

2000* 
(N=4) 

2001 
(N=6) 

2002 
(N=6) 

2003 
(N=6) 

2004 
(N=9) 

2005 
(N=9) 

2006 
(N=10) 

2007 
(N=14) 

2008 
(N=14) 

Aeromexico Aeromexico Aeromexico Aeromexico Aeromexico Aeromexico Aeromexico Aeromexico Aeromexico 

Air France Air France Air France Air France Air France Air France Air France Air France Air France 

Delta Delta Delta Delta Delta Delta Delta Delta Delta 

Korean Air Korean Air Korean Air Korean Air Korean Air Korean Air Korean Air Korean Air Korean Air 

 CSA Czech CSA Czech CSA Czech CSA Czech CSA Czech CSA Czech CSA Czech CSA Czech 

 Alitalia Alitalia Alitalia Alitalia Alitalia Alitalia Alitalia Alitalia 

    Continental Continental Continental Continental Continental 

    KLM KLM KLM KLM KLM 

    Northwest Northwest Northwest Northwest Northwest 

      Aeroflot Aeroflot Aeroflot 

       Air Europa Air Europa 

       Copa Airlines Copa Airlines 

       Kenya  

Airways 

Kenya  

Airways 

       China  

Southern  

Airlines 

China  

Southern  

Airlines 

Notes:  

*Sky Team alliance was launched in 2000. 

Source: www.skyteam.com/news/facts/2010.html 
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Table 1. c: Alliance Membership Evolution: One World 

1999
a 

(N=7) 
2000 
(N=8) 

2001 
(N=8) 

2002 
(N=8) 

2003 
(N=8) 

2004 
(N=8) 

2005 
(N=8) 

2006 
(N=8) 

2007 
(N=11) 

2008 
(N=11) 

American American American American American American American American American American 

British 

Airways 

British  

Airways 

British  

Airways 

British  

Airways 

British  

Airways 

British  

Airways 

British  

Airways 

British  

Airways 

British  

Airways 

British  

Airways 

Cathay 

 Pacific 

Cathay  

Pacific 

Cathay  

Pacific 

Cathay  

Pacific 

Cathay 

 Pacific 

Cathay 

 Pacific 

Cathay  

Pacific 

Cathay  

Pacific 

Cathay  

Pacific 

Cathay 

 Pacific 

Canadian 

 Airlines
b
 

- - - - - - - - - 

Qantas Qantas Qantas Qantas Qantas Qantas Qantas Qantas Qantas Qantas 

Finnair Finnair Finnair Finnair Finnair Finnair Finnair Finnair Finnair Finnair 

Iberia Iberia Iberia Iberia Iberia Iberia Iberia Iberia Iberia Iberia 

 LAN LAN LAN LAN LAN LAN LAN LAN LAN 

 Aer Lingus Aer Lingus Aer Lingus Aer Lingus Aer Lingus Aer Lingus Aer Lingus - - 

        Dragonair Dragonair 

        Malev Malev 

        Japan Airlines Japan Airlines 

        Royal Jordanian Royal Jordanian 

Notes:  
a
 The One World alliance was launched in 1999. 

b
Canadian withdraws from One World after being purchased by Air Canada. 

Source: http://www.oneworld.com/ow/news-and-information/fact-sheets 
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Our theoretical and empirical analyses depart from this purely industrial organization 
framework for two reasons. As presented below, we deal with alliance among several carriers and 
not the code-sharing or antitrust immunity type alliances. Moreover, our interest lies in treating the 
alliance as an integrating mechanism in the realm of international trade rather than simply focusing 
on the market structure of air traffic. In this framework, the first question then is to ask why would 
an air carrier domestic or foreign seek an alliance with other carriers?      

The starting point then in analyzing airline alliances is to provide a choice model to answer 
the question posed earlier: why an air carrier would want to join with other carriers in an established 
alliance? This question is not unlike that which was posed decades earlier with regional trade 
arrangements that were transformed into common markets, customs unions and or economic 
communities. The answer is to gain access to a wide market. To join a group, a potential member 
would assess the cost and benefit of membership. The choice of which group to join would clearly 
depend on the choice set. Modeling hence starts with the ranking of the alternatives by a 
prospective member depicted as i, a set consisting of two options j and m. The choice of i then can 
be described as follows: Join with j, join with m or not join. 

Formal models have been developed along this line using utility analysis where the choice 
problem can be explained as follows:  

 

          join j

         join m

0                  do not join

j j

i i

m m

i i

c

v i c







 







 

The benefit of joining carrier j in an alliance  j

i
 is the difference between the before and 

after expected operating profits of airline i. The term 
j

i
c  refers to the cost of joining the alliance. 

Similarly, for 
m

i
  and 

m

i
c where the choice involve joining an alliance with carrier m. For carrier i, 

j

i
  and 

m

i
  are not known. They can be inferred from routes, seats available (capacity), operating 

costs and the profit history of the two carriers. The terms 
j

i
c  and 

m

i
c  may be known up front. One 

can think of the costs as fixed costs—price of admission or alternatively as consisting of both fixed 
cost and a variable cost. The variable cost component is a carrier specific which falls with the 
enhanced reputation of the alliance through the admission of carrier i. For simplicity one may 
assume the c terms to be fixed. Hence, the choice revolves around estimates of  

j

i
  and 

m

i
 .  

Writing 
j

i
  as  1 0

i i
   where 

1

i
  is the expected profits of i in period 1 after joining an 

alliance and 
0

i
 is profit of i in period 0 before joining an alliance, then 

j

i
  and 

m

i
  can be estimated. 

Given that 
0

i
  is known, then 

1 j

i
  and 

1m

i
  can be estimated from potential expansion of routes, 

capacity (seats) and passengers. 

There are two ways one may want to proceed. Estimate the effect of alternative alliances on 
profits or alternatively, model the air carrier choice of an alliance as a latent dependent variable 
model. Given that profit data is available only for US carriers, we estimate the model as a latent 
choice model using the Origin and Destination Survey. The latent dependent variable model 
consists of five equations. The first two equations spell out the benefits from not joining an alliance 
(remain independent) or joining an alliance. The next two express the cost of the decision. The last 
equation nets out the benefits and costs.

2
  

Let y designate a US carrier, the benefit from the choice of joining an alliance is given by 

* '

j
y E  xjE+jE     (1) 

The benefit from remaining independent (not joining an alliance) is 

                                                 
2
 For details on the structure of this choice model see Nakosteen and Zimmer (1980), Ott and Desai 

(1997). 
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* '

j
w H  xjH+jH                      (2) 

Where 
*

j
y E and 

*

j
w H are unobserved latent variables, x is a vector of exogenous 

explanatory variables,   and   are vectors of parameters to be estimated.  and  are error terms. 
The decision given by equation (1) and (2) entails costs that are specific to the airline and the 
alliance. Thus, the cost are expressed as  

* '

j j i
c E z E E          (3) 

* '

j j j
c H z H H         (4) 

where 
*

j
z E is the cost associated with joining an alliance and 

*

j
c H is the cost associated with not 

joining an alliance. From equations (1) – (4), the decision rule is derived: 

   * * * * *

j j j j j
M y E c E w H c H          (5) 

Equation (5) can be written as 
* '

j
M  xj+ej 

where xj are explanatory variables,   parameter estimates and e random errors.  From equation (5), 
the airline choice is determined. It will join an alliance if

*
0

j
M  , otherwise it will remain 

independent. The choice may be stated as binary choice:  

*

*

1 , if   >0 

0 , if  0

j

i

i

M
y

M








      (6) 

Equation (6) is estimated using the Origin and Destination Survey data set for 2003 and re-
estimated with the 2008 data set. 

            The estimated model is spelled out below. 

3.2 The empirical model 

The Origin and Destination data set provides information on US and international carriers 
in alliances and carriers not belonging to an alliance. In 2003, there were 29 carriers in alliances; in 
2008 there were 49 carriers in alliances. To estimate the model given by equation (6), we need 
information on the costs and benefits associated with joining or not joining an alliance. Since the 
data does not provide such information, proxies need to be used for these variables. 

For benefits from joining an alliance, a set of variables can be used: regions served by 
carriers in alliances, capacity (seats available), departures performed and ratio of passenger/miles to 
available seat/miles. 

The first step in estimating the model spelled out by equation (5) involves the choice of 
probability distributions for the error term (e). The two distributions most commonly used are the 
standard normal and the logistic distribution. Denoting preference for non-independence (joining 
alliance) by y=1, and independence (not joining) by y=0, the probability of the demand for joining 
an alliance is 

   

   

'

'

Prob 1 ,

Prob 0 1 ,

y F X

y F X





 

  
     (7) 

 In equation (7), taking F as being a standard normal results in the Probit model, while 
taking F as being a logistic distribution results in the Logit model. X in equation (7) represents a 
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vector of exogenous variables and  is a vector of parameters. Both the Probit and Logit 
distributions are symmetric with zero means. The standard normal has

2
1  ; the logarithmic 

random variable has
2 2

/ 3  . In this paper we estimate the logit model. 

3.3 Results    

The model estimates are reported in two sets of tables. The first gives the results obtained 
with the 2003 sample while the second gives the estimated model results using the 2008 sample. 
Descriptive statistics for variables used in the estimation are provided in Table 2 for both the 2003 
sample and the 2008 sample. The logit estimates are reported in Table 3 for the two samples. 

 

Table 2. Descriptive Statistics 

 2003 Sample 2008 Sample  
Variable Mean St. Dev. Mean St. Dev. Description 

Dependent Var.      

Alliance_mem 0.401 0.490 0.581 0.492 

Dummy variable that the value of 1 

if the airline i is a member 

of an alliance and 0 

otherwise. 

Independent 

Var. 
    

 

Passm/seatm 0.647 0.172 0.722 0.160 

Ratio of passengers/miles to seats 

available/miles for airline 

i. 

Sum_dep 790.012 928.736 660.156 838.896 
Sum of airline i’s departures on a 

route m. 

Price_mile 1.005 1.558 0.969 1.233 

Average fare charged by airline i 

on a route m divided by 

the miles flown. 

HHIa 0.657 0.378 0.663 0.366 

Herfindahl Index: measures the 

concentration of alliances 

on a route m. 

International 0.094 0.292 0.088 0.284 

Dummy variable that takes the 

value of 1 if carrier i 

serves an international 

route and 0 otherwise. 

Domestic 0.811 0.391 0.794 0.404 

Dummy variable that takes the 

value of 1 if carrier i 

serves a domestic route 

and 0 otherwise. 

Lamerica 0.058 0.234 0.076 0.265 

Dummy variable that takes the 

value of 1 if carrier i 

serves a Latin American 

route and 0 otherwise. 

Pacific 0.011 0.106 0.012 0.110 

Dummy variable that takes the 

value of 1 if carrier i 

serves a Pacific route and 

0 otherwise. 

Atlantic 0.024 0.153 0.028 0.166 

Dummy variable that takes the 

value of 1 if carrier i 

serves an Atlantic route 

and 0 otherwise. 
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We begin by discussing the findings obtained from the 2003 sample. From the estimated 
coefficients reported in Table 3, all the variables except the regional dummy for the Pacific routes 
turned out to be very significant. The demand for alliance membership is clearly motivated by the 
alliance capacity. The variable passm_seatm (the ratio of passengers to seats available) signifies the 
capacity of alliances’ carriers to meet passenger demand. The regional routes served by the alliance 
impact the decision of the air carrier. As shown in the table, Lamerica (Latin American route) turned 
out to be the more important destination for foreign carriers. This is not surprising given that 
international carriers in an alliance will have access to the Latin American region traditionally 
served by US carriers. In terms of contribution of the alliance to carriers serving other regions it is 
evident that the other two, Pacific and Atlantic regions have had significant impact on carriers 
serving these routes. The HHIa the Herfindahl index which measures concentration of air service 
was very significant indicating the intensity of coverage of routes by carriers in the alliance.  

 

Table 3. Logit Model Estimates for 2003 and 2008 samples 

 Logit estimates for 2003 Sample Logit estimates for 2008 Sample 

Variable Β z-test β z-test 
Passm/seatm 1.2670*** 9.40 0.9373*** 7.06 
Price_mile -0.1218*** -6.14 -0.0672*** -3.97 
Sum_dep 0.0002*** 11.29 0.0002*** 10.55 

International 1.0167*** 14.58 -0.0416 -0.61 
HHIa 0.7496*** 12.99 2.2286*** 38.92 

Lamerica 0.5946*** 7.03 1.2487*** 13.39 
Pacific -0.0482 -0.26 2.5896*** 6.06 
Atlantic 0.6718*** 5.18 3.7591*** 7.44 
Constant -1.9892*** -18.98 -2.0268*** -17.89 

N 11,122  13,162  
Notes: N is the number of observations in the sample 

           *Significant at 90% level 

           **Significant at 95% level 

           ***Significant at 99% level 

 

From the logit estimates obtained with the 2008 data set we find the results to be consistent 
with those obtained with the 2003 sample. Nevertheless, we observe a change in the significance of 
three regional routes: International where this variable lost its significance while Pacific and 
Atlantic became quite significant. 

The estimated marginal effects are given in Table 4. 

Table 4. Marginal Effects for 2003 and 2008 sample 

 
2003 sample 2008 sample 

Variable dy/dx dy/dx 

Passm/seatm 0.30177 0.22137 

Price_mile -0.02902 -0.01635 

Sum_dep 0.00006 0.00006 

International 0.24879 -0.00986 

HHIa 0.17855 0.52635 

Lamerica 0.14641 0.24166 

Pacific -0.01142 0.34418 

Atlantic 0.16581 0.39225 

Y=Pr(alliance member) 0.3926 0.6150 



Review of Economics & Finance 

~ 115 ~ 
 

Given that data is given for 2003 and 2008, events such as the terrorist attacks of September 
11, the rise of fuel costs, the natural disaster like Hurricanes Katrina and Rita and the financial crisis 
that began in 2007 affecting airlines (domestic and international) would be captured by the constant 
coefficient.  

The marginal effects on the probability of choosing to join an alliance from a change in an 
explanatory variable reported in Table 4 show that in 2003 passm/seatm (capacity) and International  
(the regional route) have the greatest statistical significance. In 2008 however, International was no 
longer a significant variable while the two variables with the highest significance are HHIa and the 
two regional areas Pacific and Lamerica. The variable passm/seatm was also significant but lost its 
status of 2003. Of note is the rise of the predicted probability of joining an alliance over the period 
2003-2008. As reported in Table 4, the predicted alliance membership rose from 0.39 to 0.62. 

 

To sum up:  

The model findings give an answer to the first question posed in the paper. The variables 
that influence an air carrier decision to join an alliance are: capacity, coverage of the market and 
regional routes. 

4. Efficiency of Alliance Groupings  

Turning now to the second question posed in the paper. Since there exist more than one 
alliance to choose from the question is: How efficient is the alliance groups’ configuration? Put 
another way, we ask if a different group membership would have yielded higher returns. 

The portfolio principles (Goldberg and Levis (2000)) shed light on this question. According 
to the portfolio theory, one can sort out efficiency of group configuration using two elements: 
returns and volatility. In the context of airline alliances, the two elements are: growth rate of traffic 
for the two years 2003 and 2008 as a proxy for returns and the standard deviations of the growth 
rates of traffic as a measure of volatility. Estimates of these two variables are reported in Table 5 for 
alliance members. In figure 1, we plot the growth rate and its standard deviation for the three 
alliances. 

From the figure we can identify the efficiency frontier for air carriers in the three alliances. 
As seen in figure 1, Star Alliance ranks best as it yields the highest returns. One World comes 
second in terms of returns but with a greater standard deviation than Star Alliance. Sky Team fairs 
badly in terms of returns although it has the lowest standard deviation.  

5. Conclusion  

The paper seeks to answer two questions: why would an air carrier wish to join an alliance 
formed among other air carriers and secondly, if there exists more than one alliance which one 
should an air carrier choose? 

To answer these questions we need to model the choice and empirically test the model. The 
first part of the paper (Sections 1 and 2) provides an overview of the three major alliances: Star 
Alliance, Sky Team, and One World. Also, in this section we discuss the data available and the 
progression of the three alliances since their inception. The model is presented and tested in 
Sections 3 and 4. From the model estimates we are able to answer the questions raised in the 
research. 

Key results are worthy. First of all, alliances among US and international carriers have had 
a profound effect on the industry. International carriers began expanding their access by providing 
services on routes not previously available and hence cementing their presence on these routes. 
Between 1997 (when alliances took hold) and 2008, the growth in carriers joining alliances have 
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increased dramatically—fourfold for Star Alliance, more than three times for Sky Team and one and 
a half for the One World Alliance. 

To answer the question posed in the paper we modeled the airline choice among the three 
alliances. The model tested is a latent variable model, the data used is the Origin and Destination 
Survey data set for 2003 and 2008. The test results clearly indicate that joining an alliance was quite 
beneficial to international carriers whereas US carriers did not fair well within the three alliances. 
For example, United Airlines, the anchor of Star Alliance, recorded a negative growth rate of traffic 
(-6.79 percent) between 2003 and 2008 whereas Lufthansa  scored over 5 percent and small 
international carriers like Thai Airways recorded 14.8 percent growth rate. The same was true for 
Delta Airlines, member of Sky Team where it had a negative growth rate of 3.5 percent whereas 
Korean Air recorded 5.9 percent growth and Air France 2.5 percent growth rate. Similar findings 
were obtained for members of One World alliance. American Airlines scored zero growth while 
Cathay Pacific had a growth rate of 13 percent, LAN and Qantas growth rates of over 5 percent.  

   

Table 5. Growth Rates of Traffic and its Standard Deviations (2003 and 2008) 

Star Alliance 
Airline Departure 2003 Departure 2008 Growth rate St. Dev. 

Air Canada (AC) 128,389 131,800 0.44 1.69 
British Midland (BD) 1,045 912 -2.27 4.39 
Lufthansa (LH) 15,705 21,431 5.18 3.06 
LOT Polish (LO) 1,688 2,197 4.39 2.27 
ANA All Nippon (NH) 5,041 5,131 0.29 1.83 
Air New Zealand (NZ) 3,590 3,499 -0.43 2.55 
Austrian Airlines (OS) 1,335 1,810 5.07 2.95 
Asiana (OZ) 2,567 3,991 7.36 5.23 
SAS (SK) 5,036 3,849 -4.48 6.61 
Singapore Airlines (SQ) 3,821 4,273 1.86 0.26 
Thai Airways (TG) 450 1,098 14.87 12.74 
United Airlines (UA) 1,063,886 708,056 -6.79 8.91 
Star Mean   2.13 5.78 

Sky Team 
Air France (AF) 13,602 15,807 2.50 2.05 
Aeromexico (AM) 22,711 22,318 -0.29 0.75 
Alitalia (AZ) 4,908 4,907 0.00 0.46 
Delta (DL) 1,314,183 1,066,580 -3.48 3.94 
Korean Air (KE) 6,359 9,038 5.86 5.40 
Czech Airlines (OK) 736 659 -1.84 2.30 
Sky Mean   0.46 3.31 

One World 
American Airlines (AA) 1,375,890 1,296,901 -0.99 2.78 
Finnair (AY) 676 644 -0.81 2.60 
British Airways (BA) 26,976 28,178 0.73 1.07 
Cathay Pacific (CX) 2,483 5,535 13.36 11.56 
Iberia (IB) 7,946 4,073 -11.14 12.93 
LAN (LA) 4,698 6,410 5.18 3.38 
Qantas (QF) 4,208 6,118 6.24 4.44 
One Mean   1.80 7.61 

 



Review of Economics & Finance 

~ 117 ~ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Efficiency Frontier for Alliance Membership
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Using the portfolio principles we were able to compare the efficiency of the three alliances 
by ranking the alliances in terms of the growth rate of traffic and its standard deviation between 
2003 and 2008. This data is useful in that it underscores the choice of an air carrier by comparing 
the returns secured by the three alliances to the volatility of these returns. Since tolerance of risk as 
well as preferences for return vary among carriers, the analysis seems to suggest that a carrier 
seeking to balance returns and risk is likely to opt for an alliance with Sky Team. 

These findings will be explored further in future research using profitability data compiled 
for US carriers (P-11 and P-12 samples). This dataset although pertains to US carriers only, 
nonetheless will be useful to shed light on US airline alliances and their carriers’ preferences for 
returns versus risk.  
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