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ABSTRACT  
Over the last decades the airline industry has changed to a more competitive market as an 

effect of the deregulation in the European Union and United States. To keep and attract new 

customers partnerships between airlines have become a common scenario. Alliances have 

emerged and grown and created deeper incitement for a cooperative behavior between airlines. 

Codeshare agreement, which originated as a way to get more exposure, has now established 

as a strategic approach to gain larger market shares. Codeshare is a bilateral agreement 

between airlines that makes it possible for a passenger to travel on two different airlines on 

the same booking code.  

This study aims to investigate whether cooperative behavior like codeshare would eliminate 

or reduce competition on nonstop flights within Europe. Both economic theories and prior 

work is covered which gives an insight of the complexity behind antitrust behavior.  

Data was collected and regression analysis was made to detect certain patterns that could 

explain if codeshare agreements could lead to higher fares on nonstop traffic on intra-Europe 

flights. The empirical result showed that certain agreements, like parallel- and unilateral-

codeshare, are resulting in higher fares on nonstop flights. This could be explained by 

underlying factors that prevent competition, like airport congestion and the fact that being a 

member of an alliance in some cases will prevent new airlines to enter a specific market. This 

is also analyzed in the regression models.  

The result was in line with expectations. Much of the problem is the lack of competition, 

which in turn could be explained by limited takeoff- and landing permissions at the congested 

airports of Europe, along with other entry barriers like cost advantages for the incumbent. 

Codeshare agreements are likely to reinforce entry barriers that exist today in the airline 

industry in Europe.  
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1. INTRODUCTION  

The airline industry underwent major changes due to the deregulation of the airline market in 

the late 70’s in the United States (US) and early 90’s in the European Union (EU). Antitrust 

authorities in both the EU and US expected more entries that would transform the industry 

with an increase in competition. Even if the airline market was headed in the right direction, 

authorities expressed a great deal of concern over anti-competitive behavior due to the airlines 

aim to keep and gain market shares1. To attract more passengers the airlines found codeshare 

agreements to be effective and at the same time providing customers a better product. The 

technical term codeshare is best described as a bilateral agreement between two or more 

airlines that enables airlines to put its airline code on a partner flight without actually 

operating that particular flight. In general this type of agreement has proven to reduce fares 

due to the elimination of “double marginalization”, which occurs when airline companies 

attain their mark up price in the vertical chain supply2. The negative aspect of codeshare is 

that it may decrease the level of competition on nonstop flights. Could these vertical 

agreements be a way of overcoming entry barriers or is it a way of creating them? Is 

codeshare agreement a way to gain market power and increase fares? This is what this study 

aims to investigate.  

1.1 Background  
Deregulation of the airline industry in 1978 in the US and 1992 in the EU changed the 

industry profoundly and the market became more competitive3. Antitrust authorities decided 

to open up the market that was seen as being inefficient and bureaucratic. For the European 

airline market three reform packages were delivered between 1987 and 1993. It was with the 

third package that the airline market became open to competition. Airlines that could meet 

specific requirements regarding safety, financially and ownership was granted a license to 

operate throughout the EU4. By 1997 the reform was fully established. Experts expected more 

                                                
1 European commission (1999) the open skies conference,  
http://ec.europa.eu/competition/speeches/text/sp1999679_en.html [accessed 16/01/2015] 
2 Besanko, D., Dranove, D., Shanley, M., Schaefer, Scott (2013)  6th ed. Economies of Strategy, New Jersey, 
Wiley 
3 Library Economics Liberty, Airline deregulation,  
http://www.econlib.org/library/Enc1/AirlineDeregulation.html [accessed 16/01/2015] 
4 Cheng-Jui Lu, A. (2002), International Airlines Alliances: EC competition law/US antitrust law and 
international air transport, Herts, Kluwer Law International 
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entries of airlines, reduced airfares and more alternatives that would increase the welfare for 

costumers.  

Before the liberalization, many of the international airlines were state-owned and thereby at 

least to some extent protected and given subsidies. This was especially the case in Europe 

with a majority of the airlines being state-owned, leading to an even more dramatic change 

when transitioning to a more competitive market. 

The industry underwent major changes as competition increased. The new airlines that 

entered the market was characterized by a slim organization and low production cost5. To 

achieve economies of scale and scope and to attract new customers, the big international 

airlines started to cooperate6 by joining alliances and form different operating agreements. In 

the late 90’s Star Alliance was formed and this was just the beginning of an underlying 

strategy for airlines to enter alliances. 

  

Figure 1.1 Number of airlines of the tree alliances Star Alliance, One World and Sky Team from 1997 to 2015. 

Source, oneworld.com, skyteam.com and staralliance.com. 

In 2011 the three alliances Star Alliance, One World and Sky Team stood for 80% of the 

capacity on the pacific routes and almost 80% on the transatlantic routes7. 

                                                
5 CAPA, (2014) Unit cost analysis of Emirates, IAG and Virgin; about learning from a new model.  
http://centreforaviation.com/analysis/unit-cost-analysis-of-emirates-iag--virgin-about-learning-from-a-new-
model-not-unpicking-it-147262 [accessed 01/12/2014] 
6 Holloway, S. (2008) Straight and level; Partial Airline Economics, Burlington, Ashgate publishing limited 
 
7 IATA (2012) IATA Economics briefing; The economic benefits generated by alliances and joint ventures,  
http://www.iata.org/whatwedo/Documents/economics/Economics%20of%20JVs_Jan2012L.pdf [accessed 
06/01/2015]  
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To meet the customers’ demand of flying everywhere from anywhere, i.e. journeys with a 

single booking from smaller cities to other cities not often served by huge traffic, codeshare 

proved efficient as it both extended service for the passengers and at the same time increased 

passenger flow8. 

Since the deregulation antitrust authorities have monitored the airline market and the 

collaboration between airlines. The general attitude towards growing alliances and deeper 

cooperation is positive, mostly explained by the increase in welfare for customers with 

reduced fares on interline (journeys with two or more airlines) travel and extended networks 

that gives customers more options. Even if the majority is positive of the development some 

concerns have been raised about the lack of competition on nonstop routes between airports 

where few cooperating airlines operate. Antitrust authorities in both the EU and US have 

taken this to their concern letting experts investigate the problem that may harm the market. 

This study investigates the European market (including Turkey) to see if there is any evidence 

of higher airfares relative to miles flown on Hub-to-Hub routes (traffic between the home 

bases of two operating airlines) operated by cooperating airlines where parallel- and 

unilateral-codeshare is present, and where there is no such cooperative agreement.   

1.2 European Commission view on increasing Cooperation 
The overall impression by the European Commission (EC) is positive with increasing 

frequency of flights, favorable service and reduced airfares9. Both the EU and US have taken 

further steps towards a market with fewer restrictions. The open skies agreement effective 

2008 that aimed at creating a single market between the EU and US gave access to the 

domestic market on both continents and eliminated restrictions that could hinder air service10. 

The agreement is to put further incitement to cooperation and increasing the size of the 

alliances11. With alliances as a key feature for most of the airlines, antitrust authorities have 

an important task to monitor the development that may include anti-competitive element. To 

do so the EC evaluates case by case and assesses the outcome of cooperation. The EC have 

                                                
8 European Commission (2007) Competition impact of an airline code-share agreement, Brussels, Steer Davies 
Gleeve 
9 Stragier, J. (2001), Airline alliances and mergers – The emerging commission policy, Zurich, European Air 
Law Association    
10 European Commission (2013) Mobility and Transport, International aviation; United States,   
 http://ec.europa.eu/transport/modes/air/international_aviation/country_index/united_states_en.htm [accessed 
06/01/2015] 
11 Gremminger, M, (2003) The Commission’s approach towards global airline alliances — some evolving        
assessment principles, http://ec.europa.eu/competition/publications/cpn/2003_1_75.pdf [accessed 06/01/2015] 



 4 
 

the right to take legal action against any anti-competitive behavior that could reduce 

competition. 

Over the years the EC has gathered information and knowledge to be able to assess the 

behavior or structure that could possibly lead to a less competitive market. Every point-to-

point (P&P) route, i.e. a travel from origin to destination on a nonstop flight or competing 

alternative is treated as a market. They also separate less time sensitive and time sensitive 

passengers since the market is capable of distinguishing these passengers through the 

complexity of airfares. The EC has also stated that journeys with one connection before 

reaching a destination and nonstop flights are not competing products on short-haul flights. 

This statement would imply that nonstop flights should be treated as one market.  

According to Article (83)12 of the Lisbon treaty, any cooperation that may result in restricting 

supply, fixing prices or deter potential competitors should be prohibited. There is also an 

argument that airlines operating a hub-to-hub route from the same alliance may violate rules 

of Article (83). The commission is putting effort into assessing especially the effect of the 

increasing integration between airlines on nonstop flights. They conclude that high market 

shares also come with high market power potentially harming competition and increasing 

entry barriers.  

1.3 Study objective 
The aim was to understand the underlying strategy behind codeshare and other cooperative 

behavior. Since the airline market underwent a drastic change after the deregulation it was 

necessary to observe and understand general strategies in the airline market today. To do so 

several empirical analysis and reports from both economist and antitrust authorities has been 

covered. The other part of the study was to collect data that would represent the European 

airline market. It was crucial to have great knowledge about the industry and to be able to 

choose relevant information and in some cases modify the data. Certain limitations were also 

done to be time efficient and make the analysis more precise. In some regions the airlines 

compete with alternative transportations like high-speed train and passengers may choose 

alternative airports to for their departure. This has been recognized but since time and 

resources are limited this study was forced to exclude those factors.   

 

                                                
12 European Commission Article 81 of the EC Treaty, 
http://ec.europa.eu/competition/legislation/treaties/ec/art81_en.html [accessed 06/01/2015] 
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1.4 Methodology  
Ticket prices were collected for the dates of 11 to 16 February 2015. Due to the properties of 

the data cross sectional regression was used. Reviewing the effect of deeper cooperation 

between airlines on airfare required looking into the structure of airfares and determining 

whether different types of airfares could be compared. Narrowing the study was necessary in 

order to draw more precise conclusions. These requirements led to a focus on non-flexible 

economy fares. This due to the theory that price-sensitive consumers have greater incentives 

to search for the lowest price and those tickets may face higher level of competition relative to 

more expensive tickets.   

Routes were carefully picked to represent the European airline market. It was important to 

include routes that were operated by two or more airlines from the same alliance as well as 

routes operated by a competing alliance member. For example SAS and Lufthansa, both Star 

Alliance members, operate Stockholm - Frankfurt and competing alliance route Stockholm – 

London is operated by SAS and British Airways, a One World member. 

Airline fares were gathered with KVS Tool, a third party software displaying the fare-codes 

from the Amadeus booking system. These fare-codes are “clean” which mean they are the 

prices first put on the market with no booking class being sold out. In order to get a general 

price on tickets the price was divided by miles flown on a route. Naturally, due to takeoff fuel 

consumption and other fixed cost such as airport- and national fees, the airlines operational 

cost is higher per mile on shorter routes compared to longer routes. To correctly compare fare 

per mile eliminating these costs was necessary and done by using an operational cost model13 

where takeoff and landing is approximately the same as flying 559 miles or 900 km.  

Market share for each route was collected by calculating available seats per week by the 

operating airline divided by each airlines available seat per week, resulting in a number 

between zero and one. Identifying the aircraft in use for a specific flight was detected by 

observing the last 100 days of that flight on Flightradar24. Some airlines operate different 

aircraft types at different times. To give the most precise measure the most common aircraft 

was chosen. When a flight was discovered using less or equal to 60% of one aircraft type and 

more or equal to 40% of another aircraft type this study decided to use 50% of one of the 

aircraft type and 50% of the other type. Aircraft configuration tends to be different for the 

exact same aircraft due to configuration preferences of the airlines, resulting in different 
                                                
13 European Commission (2007) Competition impact of an airline code-share agreement, Brussels, Steer Davies 
Gleeve 
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amount of seats for the same aircraft type. To give the exact number of seats this study looked 

up every airline fleet on their website.  

Choosing the level of congestion at an airport as a variable was crucial, due to the fact that it 

was considered to be a major factor whether airlines enter a market or not. The European 

Commission presented a report over airport congestion in 201114 with data suitable for this 

study. The EC report divided airports into four groups considering the level of congestion. All 

airports used in this study were included in the report except Istanbul and Athens. Even if the 

data collected had two missing observations it was still useful in our model. To work around 

this “incompleteness“ congestion was measured at the other airport for Athens and Istanbul 

routes. I.e. if Istanbul – Frankfurt is to be measured this study observes Frankfurt since no 

data over Istanbul was found. Each route is coded after the highest ranked airport of 

congestion. The data was collected 2011 and is still significant by looking at the change of 

traffic figures over airports in Europe during the last four years.  

1.4 Scope of the Study  
Even if the airline market have the same underlying structure in the EU and in the US, 

antitrust laws may have different views on competition and countries may treat each airline 

different resulting in unique tendencies. That is why one should be careful when making 

conclusions from one market to another. This study followed EC’s perspective of what 

defines a market and how it might be affected by deeper integration between airlines. The 

study also detected the complexity of the airline market and certain decisions were made to 

make this investigation possible. In some aspects the airline product could be seen as a 

substitute product to trains in Europe. With the emergence of high-speed train, time becomes 

a minor factor for consumers when deciding whether to take a flight or a train. The product 

similarity between air tickets and train tickets increases the competition on transporting 

passengers. Due to the limit of time for this study, it would be impossible to evaluate products 

that are seen as substitute to air tickets and therefore this will not be analyzed further. 

Naturally this study takes this in to account when making conclusion about the outcome.  

This study focuses on economy passengers. According to the EC price sensitive consumers 

should be treated different from the less price sensitive when defining a market. Price 

sensitive consumers may have a bigger incitement of looking for other alternatives when there 

                                                
14 European Commission (2011) Proposal for Regulation of the European Parliament and of the Council 
on common rules for the allocation of slots at European Union airports, Brussels  
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is an increase in price. Those alternatives could be journeys with one or more connections or 

travelling with a low-cost carrier (LCC) that often operates from smaller airports. As 

mentioned above considerations should be taken into account when analyzing the result. 

According to a previous study by Brueckner, Lee and Singer15 prices on tickets are reduced 

up to 2% when making an additional stop. This study though was focusing on the US 

domestic airline market that may differ from the European market as it does in many other 

ways.  

1.5 The beginning of Codeshare 
Travel agents were accessing airfares through the global computer reservation system (CRS), 

later becoming global distribution system (GDS). The system was created by the larger 

airlines with rules set up to not favor any particular airline. The airlines did agree to favor 

connecting flights meaning that those flights was displayed first on the screen, getting more 

exposure than other type of flights resulting in more sold tickets16. Becoming aware of the 

effect that exposure had on ticket sales the airline companies saw the potential profit of 

entering into closer cooperation and agreements in terms of flying passengers booked by 

another airline, i.e. the definition of codeshare. This meant that an airline could now sell 

tickets without operating that specific route. With Internet the importance of the rule applied 

in GDS became less important over the years, but the airlines still found codeshare very 

attractive.  

  

                                                
15 Brueckner, J., Lee, D. and Singer, E. (2010) Revisiting alliances, codesharing, antitrust, imunity and 
international airfares: finding a new economic study, 
http://www.iata.org/whatwedo/Documents/economics/Brueckner_Alliances.pdf [accessed 07/01/2015] 
16 United States General Accounting Office (2003) Impact of Changes in the Airline Ticket Distribution Industry, 

Washington D.C  
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2. DEFINITION 

2.1 Codeshare 
The technical term codeshare is best described as a bilateral agreement between two or more 

airlines, operating a flight with the participant code on the same flight. Hence, British airways 

flight BAXXX also goes as Finnair flight AYXXX. Passengers booking a codeshare flight 

might not be aware of flying with the other airline before entering the aircraft, even if it 

should be stated which airline is to operate each specific flight when the booking is made.  

There are mainly three types of codeshare. Parallel-, Unilateral- and Behind and Beyond-

codeshare. 

2.1.1 Parallel Codeshare  
Parallel codeshare is when two airlines operating the same route agrees to sell tickets and put 

their code on the other operating airline. As an example SAS and Lufthansa both operate the 

Stockholm - Frankfurt route and has agreed to codeshare, therefore flight SK637 operated by 

SAS also goes as a Lufthansa flight LH6203. By definition Lufthansa is the marketing carrier 

and SAS is the operating carrier in this example. Revenue is set up through commission. The 

purpose of parallel codeshare is for the airline to offer a higher frequency of flights17. This is 

very attractive for business travellers and passengers that have to connect to one or more 

flights. It also acts as a strategic market power behavior as it prevents other entries on that 

market, especially when slots (permission to takeoff and landing) constraint is present.  

2.1.2 Unilateral Codeshare  

Unilateral Codeshare is by definition when an airline offers service to a destination without 

serving that particular route. Unilateral codeshare is set up with an airline already operating a 

flight.  Revenue is gained much in the same way as parallel codeshare. It stands clear that it 

doesn’t gain huge revenue to the airlines but since cost is almost zero it’s still profitable18. 

Since frequent flyer programs (FFP) is very often integrated with the participant airline, 

customers are able to earn miles flown on the other carriers, which is beneficial for the 

customer. Unilateral codeshare agreement benefits both partners as it extends the network on 

some routes where entry barriers would not make it profitable to operate for an airline and at 
                                                
17 Hanlon, P. (2007) Global airlines, competition in a transnational industry 3rd ed. Oxford, Butterworth-
Heinemann 
18 European Commission (2007) Competition impact of an airline code-share agreement, Brussels, Steer Davies 
Gleevecf 
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the same time increasing passenger flow for the operating airline resulting in economy of 

density.   

2.1.3 Behind and Beyond-Codeshare  

Behind and Beyond-codeshare makes it possible for airlines to extend their network by 

offering connecting flights from a destination that it serves. This is the most common way of 

codeshare. It has the advantage of transporting passengers to more destinations on the same 

booking code. For example Thai Airways serves Stockholm – London on a codeshare flight 

operated by SAS. The underlying strategy is that it feeds traffic from short haul to long haul 

traffic. This is usually the case on the European market where regional European flights often 

goes as codeshare feeding traffic to the longer flights out of Europe. The same strategy can 

also be seen in the US19. Revenue on this agreement is much more complicated than the other 

two types of codeshare.  

2.2 Hub-and-Spoke 
Hub-and-Spoke (H&S) is the most common way to operate traffic today. After the 

deregulation in the US, airlines abandoned the idea of P&P operation (nonstop traffic from 

origin to destination) and adopted the more economically H&S system20. There are still a few 

airlines that attain the P&P system, for example low cost carriers (LCC) like Ryan Air. The 

hub is the airline home base as it supplies traffic from smaller cities to larger cities and the 

other way around. It is not unusual for major airlines to have more than one hub, for example 

American Airlines have five big hubs in the US. In Europe Lufthansa have two major hubs, 

Frankfurt and Munich, where traffic departs and arrives from different parts of the world. 

 

                                                
19 Holloway, S. (2008) Straight and level; Partial Airline Economics, Burlington, Ashgate publishing limited 
20 Cook, G. and Goodwin, J. (2008) Airline Networks: A Comparison of Hub-and Spoke 
and Point-to-Point Systems Airline Networks: A Comparison of Hub-and-Spoke and Point-to-Point Systems, 
The Journal of Aviation/Aerospace Education & Research, Vol. 17, No 2, pp. 51-59 
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Figure 2.6.1 Hub-and-spoke system. This picture graphically explains the basic of hub-and-spoke system. 
Traffic is channeled in and out of the hub instead of nonstop flights between each origin and destination. 

2.3 Airfare  
Fares are structured to meet what each customer is willing to pay for the product, i.e. price 

discrimination. In practice this means that the complexity behind airfares is explained by 

capturing different customer demands. Some consumers are less price sensitive and therefore 

able to pay a higher price for a ticket and other way around for more price sensitive 

consumers. Fare code or fare base is the technical terms that indicate both price and the rules 

applied to the ticket. The rules are applied to distinguish how much a customer is willing to 

pay. Tickets that are more expensive tend to be more flexible and therefore targeted to 

business travelers. Cheaper tickets do not come with flexibility as more expensive tickets do. 

The revenue management of each airline possesses the knowledge of customers’ behavior and 

are therefore able to set different prices for different customers21. As an example, discounted 

business tickets that are cheaper than full price business tickets can be sold to passengers that 

favor luxury but wouldn’t pay the full price. Those tickets are sold on the condition that the 

passenger stays at least a couple of days which make these tickets useless for business 

travellers that often just stays for a day or two. This sort of strategies allows airlines to 

separate price sensitive- from less price sensitive customers. There are several ways of 

charging different prices for the same seat: different earning to the frequent flyer program 

(FFP), baggage allowance, seat preference, lounge invites and the possibility to cancel with 

refund.  

                                                
21 Holloway, S. (2008) Straight and level; Partial Airline Economics, Burlington, Ashgate publishing limited 
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2.4 Frequent Flyer Program, FFP 

FFP attract customers and at the same time keeps loyal customers from choosing a rival 

airline. Reaching a certain level of status in a FFP is awarded with certain advantages like 

lounge invites, business class check in, fast track trough security and additional bonus miles 

earned when flying. This helps airlines to keep important customers. FFP is integrated in-

between the alliances and customers that uses the same airlines from the same alliances are 

benefitted.   

2.5 Economies of density  
Economy of density is present when one percent increase in output and less then one percent 

in cost, holding network size, technology and input-price constant. It is a common technical 

expression in the airline market and it is relevant to use when analyzing merger and other type 

of cooperation between airlines.  

2.6 Economies of scale 
The basic concept behind economies of scale is that unit cost falls as output of a given 

product increases. This implies that the fixed cost is spread over a larger size of output, 

meaning that average cost falls as output increases. Operating larger aircrafts could give 

economies of scale, since more passengers carried on the same aircraft would lower the fixed 

cost. This suggestion only holds if the aircraft is filled with passengers to a certain point. 

Although larger aircrafts are more fuel-efficient they would not be economically efficient if 

flown half empty. This is why precautions have to be made before investing in larger aircrafts.   
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3. PREVIOUS STUDIES  

On behalf of the European Commission Steer Davies Gleave, an independent consulting firm, 

presented “Competition impact of airline code-share agreements 2007”. They studied the 

codeshare agreements impact on competition in the EU airline market, using both quantitative 

and qualitative analysis. The result showed that both parallel- and unilateral codeshare 

agreements might harm competition while Behind and Beyond-codeshare is likely to have no 

such negative impact. Competition is also weaker where entry barrier exists, with limited slot-

times and integrated Frequent Flyer Programs being the most important ones. Steer Davies 

Gleave also explains that there is no guarantee for more profitable airlines as the level of 

competition gets weaker. The overall conclusion is that each market should be treated as 

unique and therefore it may be harmful to have a general approach when analyzing the impact 

of codeshare agreement on competition.  

Another important study is “The Impact of Domestic Codesharing Agreements on Market 

Airfares: Evidence From the U.S.” (2006) by Harumi Ito and Darin Lee. They looked at the 

impact of codeshare in the US domestic market and if it had any negative impact for 

consumers. Their aim was to study the domestic market that had been overlooked by the 

studies on the international market. With a 5-year panel data from Department of Transport 

(DOT) they investigated factors that may increase prices on a ticket. By creating three 

different itinerary models they showed how fares might change due to the level of codeshare 

agreement, market concentration and the presence of low cost carries. The result showed, in 

contrast to the European Commission report, that there is no evidence of higher airfares on 

codeshare routes. Rather, their conclusion made clear that fares decline faster where alliances 

are present. When drawing any conclusions from this Ito and Lee report we must remember 

that the US domestic market may have a different structure and aspects that can’t generally be 

analyzed on the European intra market.  

Another issue being discussed when analyzing the level of competition in the airline industry 

is why airlines may not enter a market. Stuart D. Gurrea’s “International Airline Code 

Sharing and Entry Deterrence 2006” investigated the direct and indirect effects of 

cooperation that may reduce competition. Gurrea identifies important factors that have an 

impact on an airlines decision to enter or not enter a market. By using game theory models, 

each possible decision by an airline to enter a market is based on the incumbent’s position and 

the relevant factors that may prevent such an outcome. The study finds evidence that the 
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presence of an alliance on a hub-to hub journey may deter new entrances mainly because 

alliances are likely to make that route less profitable for the entrance. The impact of a hub will 

also affect the level of competition. A route which is operated by two airlines with each flying 

from their home hub will have a certain higher degree of competition then just one hub in this 

case.  

“The Price Effects of International Airline Alliances 2007” by Jan K. Brueckner and W. Tom 

Whalen studied the impact of deeper cooperation, as alliance membership will have on 

airfares. An important assumption in their models is that alliance members acts as one airline 

when operating on the same route, which makes competition less relative to airlines that do 

not cooperate. Regression result showed that hub-to-hub fares increased up to 5% with two 

airlines operating from the same alliance. The result was not significant but still important as 

their theory implies that alliances may reduce competition. On interline travel alliances 

proved to reduce fares up to 25% due to the elimination of “subfares” or “double 

marginalization” that occurs when rival airlines compete with each other. The other factor 

that reduce interline fares is that a partnership between airlines will gain economies of density, 

hence lower marginal cost as passengers increase. Rival airlines will then lose customers 

which may lead to even higher fares for airlines that does not cooperate, making them non 

profitable.  

The data set was brought from Department of Transport (DOT) and modified to fit their 

models. Data from the US airline market was used when analyzing the Hub-to-Hub routes.  

  



 14 
 

4. THEORETICAL DISCUSSION  

The European airline market could best be described as a duopoly market, where the most 

common scenario is that two airlines operate one route. Why are there so few actors on each 

route? Insight in this topic is gained by going through important economic theories and 

contributions from earlier studies.  

4.1 The general idea of entry barriers  
Entry barriers have a crucial impact on the level of competition. However, the general 

definition of what entry barriers implies have changed over the years, from empathizing on 

cost to a broader view of mechanisms that prevent further competition22. Joseph Bain, 

economist at University of California Berkeley, developed his point of view in 1956 that entry 

barriers exist due to economies of scale and capital requirements. This means that the 

incumbent can raise prices over competitive level without attracting entrances. 12 years later 

George Stigler, a famous economist from the Chicago school, rejected the idea of economies 

of scale and capital requirement arguing that entry barriers exist due to cost advantage. Both 

theories have been criticized over the years by other economist but are still important when 

trying to understand the mechanism behind markets with high concentration. The idea of 

economies of scale as an entry barrier would imply that the entrant would have higher average 

cost than the incumbent when making the decision to enter. This due to investment cost by the 

incumbent that now falls as production increases. If the incumbent face competition, 

increased aggregate output on the market may imply decreasing prices tat could harm both 

competitors. Entry barriers in this case would only exist if the customers would prefer one 

brand instead of the other and therefore deter entrance23. This might explain why FFP is 

considered to work as an entry barrier. Customers that have reached certain status in a FFP 

will keep being loyal to that airline since the customer will not give up their acquired benefits.  

If a huge amount of capital is required when entering a market and a large proportion of that 

is a sunk cost (cost that can not be recovered) then this may deter entry. Since aircrafts is 

highly mobile and therefore not market specific, aircrafts can’t be seen as sunk cost but other 

                                                
22 Kappes, J W. and Merkert, R. (2013) Barriers to entry into European aviation markets revisited; A review and 
analysis of managerial perception, Transportation research part E: Logistics and transport Review, Vol. 57, 
Issue C, pp. 58-69   
23 McAfee, P., Mialon, H. and Williams, M. (2004) when are sunk costs barriers to entry? 
Entry barriers in economic and antitrust analysis, Vol. 94, No 2, pp. 461-465 
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investments like advertising, airport contracts and ground handling are part of what could be 

associated as sunk costs. Established airlines seem to have lower sunk cost then new airlines 

due to years of market exposure24.   

4.2 Practical evidence of entry barriers   
As the major airports are reaching the limit of traffic they can handle, takeoff and landing 

permission, so called slots, becomes scarce. Airlines that hold valuable slots possess 

advantages over potential competitors. Since the old state-owned airlines possess a majority 

of the slots at the most important airports in Europe, the European Commission decided to 

take action against inefficient use of slots25. One of these rules prevents airlines to hold slot-

times that are used less than 80%. This does not solve the problem completely though since 

slot-times are not a homogenous product, in reality different departure and arrival times are 

more valuable than others and therefore a great resource if one has the right to serve traffic 

during peak hours26. Kappes and Merkets found very interesting result when investigating 

entry barriers at the European market. Questioning 141 European airlines they showed that 

lack of slot times, high-speed rail competition, new route investment costs and routes that 

connect two hubs of competitors are the highest ranked entry barriers for the airlines27. 

4.3 Predatory Action   
The cost of investing in a new market that was considered to be an entry barrier according to 

the airlines, could be explained in a two-stage game by Dixit (1980). The basic idea behind 

the theory can be explained by different marginal costs. Think of it as a two-stage game: 

1. Incumbent decides capacity level 𝐾!  

2. The entrant decides whether to enter and at the same time the incumbent chooses 

whether or not to make an additional investment   

 

                                                
24 Holloway, S. (2008) Straight and level; Partial Airline Economics, Burlington, Ashgate publishing limited. 
25 European Commission (2013) Air Slots, http://ec.europa.eu/transport/modes/air/airports/slots_en.htm 
26 European Commission (2011) Proposal for Regulation of the European Parliament and of the Council 
on common rules for the allocation of slots at European Union airports, Brussels 
27 Kappes, J W. and Merkert, R. (2013) Barriers to entry into European aviation markets revisited; A review and 
analysis of managerial perception, Transportation research part E: Logistics and transport Review, Vol. 57, 
Issue C, pp. 58-69.   
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Being an established firm on a market makes that firm superior to a potential competitor since 

marginal cost is lower for the incumbent when the potential competitor decides whether or 

not to enter. Simultaneously in stage two the incumbent could choose to make an additional 

investment, which would decrease output for the incumbent since marginal cost will increase. 

By not investing the incumbent could deter the entrance since larger output for the incumbent 

implies smaller output for the entrant, making an increase in average cost for the entrant if 

entering the market. Important to note is that with an increase in output prices will decrease, 

possibly resulting in both firms making losses. To simplify and summarize the scenarios that 

this theory can predict it all depends on whether the entrant can break even at a certain output. 

If not, the entrant may refrain from entering the market. This implies that the incumbent that 

has the first mover advantage will set the agenda and have the ability to deter entrance. The 

incumbent will not deter potential competitors if it comes with a high cost. This theory is also 

based on additional resources, which is not always the case in reality. This is why some 

established airlines would withdraw their operations on a route with the arrival on that market 

by a competitor with better resources. SAS ceased operation on the Copenhagen – Dubai 

route after Emirates announced that they would start to operate that route in 2011.  

4.4 Effect of codeshare 
Cooperation within alliances has resulted in fares decreasing up to 27% on tickets where 

passengers need to connect to another airline28. The concern of different organizations and 

authorities over hub-tub-hub airfares has been studied with mixed result. One study found 

evidence of higher airfares up to 10% on these routes29 while another study found that the 

impact was almost zero30. The overall impact of codeshare is hard to analyze. Previous studies 

have shown that behind & beyond-codeshare may decrease airfares as the “double 

marginalization” effect is eliminated31. This also seems to be the consensus from other 

studies32 

                                                
28 Adler, N. and Mantin, B. (2013) International Airline Markets: On Government and Airline Contracts, 
https://editorialexpress.com/cgi-bin/conference/download.cgi?db_name=ITEA2014&paper_id=45 
29 Armantier, O. and Richard, O. (2006) Evidence on pricing from the Continental Airlines and Northwest 
Airlines code-share agreement, Advances in Airline Economics: Vol 1: Competition Policy and Antitrust.  
30 Brueckner, J. and Whalen, T. (2000). The price effects of international airline alliances, Journal of Law and 
Economics, Vol 43, No 2. pp. 503-545.  
31 Brueckner, J. (2001) The Economics of International Code sharing: ‘An Analysis of Airline 
Alliances, International Journal of Industrial Organization, Vol 19, Issue 10, pp.1475-1498. 
32 European Commission, (2007), Competition impact of an airline code-share agreement, Brussels (Belgium), 
Steer Davies Gleeve, 
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A scenario where codeshare agreements may harm customers is when an airline that already 

operates a route seeks to codeshare with an additional partner. This will add flexibility for the 

airline and may reduce traffic, as passengers can be booked on the partner airline. Reduced 

traffic could in turn result in higher airfare. This is what Adler and Mantin found evidence 

of33. They found that airlines that offer another airline compensation for operating a route and 

join in a codeshare agreement would result in increased airfare. This would imply reduced 

traffic since instead of two potential airlines operating a route codeshare agreement results in 

just one operating airline. The Israel Aviation Authority (IAA) prevented all those types of 

agreements operating the Israeli airline market, both domestic and international, 

acknowledged this33.  

4.5 Predatory pricing 
As mentioned before few operators on each route characterize the European market, and this 

is also the case in the collected dataset. The basic behavior of an oligopoly market is that a 

firm is aware of it’s rival and knows that it’s decision will have an effect on the others action, 

thereby taking consideration about further actions. This kind of strategic behavior is 

fundamental in game theory. It is crucial to predict the competitor’s action for the airline that 

wants to enter the market. If a route is considered highly profitable it is likely that the 

incumbent will start a price war or use any other deterrent behavior. Price war, or “predatory 

pricing”, is not always economically profitable in the long run. McGee’s (1958) theory states 

that it is always more profitable to merge instead of acting in a predatory pricing behavior. 

Two important assumptions must be met. Profit after predatory behavior exceeds the loss of 

setting prices low and number two, there is no alternative strategy that can achieve higher 

profit. This has been criticized since a merger draws attention from authorities and therefore 

must be approved by the antitrust authorities, which is not always the case. The last decades 

there have been several airline mergers, which gives credit to McGee’s theory. This behavior 

may also give some understanding to why airlines seek deeper cooperation instead of 

predatory price action. 

                                                
33 Adler, N. and Mantin, B. (2013) International Airline Markets: On Government and Airline Contracts, 
https://editorialexpress.com/cgi-bin/conference/download.cgi?db_name=ITEA2014&paper_id=45 [accessed 
06/012015] 
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4.6 Cartel and Collusion problem  
It is the antitrust authorities task to investigate whether further cooperation may turn out to be 

illegal. There have been several occasions where cartel behavior has been detected. SAS and 

Maersk Air where fined by the European Commission for a tacit colluded agreement, which 

implied monopoly for SAS on the Stockholm – Copenhagen route and where Maersk Air got 

increasing market share on the Copenhagen – Venice route. This example is well described as 

a theory in economic research34. This theory describes the dilemma between two firms with 

different costs. Profit will never be maximized when both tries to compete on the market, as 

this will end up in a Cournot-Nash equilibrium that would not be efficient for any of the firms. 

By instead letting one firm produce more and the other firm attain some sort of compensation 

for not producing more than that firm, they could maximize profit. This behavior may not 

always be easy to set up. Due to slot restrictions and rules of using them, airlines may face 

higher alternative cost when considering reducing traffic. Some markets have greater 

incentives for cartel behavior then others. It stands clear that this behavior seems more 

common when there are strong profit earnings35.   

4.7 The impact of a hub  
Several documentations have covered the advantage of operating traffic through an H&S 

system. It can cover a larger geographic area with less cost as fewer routes is operated 

through H&S relative to a P&P. Smaller cities that are distinguished by small demand are not 

always sufficient to operate in a P&P system. Using the H&S system the demand will be met 

by spreading the passengers through the connecting hub out to its final destination. The hub 

also possesses the ability to optimize traffic and increase efficiency for passengers since 

resources are gathered at the same location36. 

This system is to lower marginal cost as economies of density occurs. An economy of density 

is by definition when a 1% increase in output holding network size, production technology 

and input prices constant, increase a firm’s cost by less then 1%. This is what Brueckner and 

Spiller (1994)37 found evidence of. Earlier studies states that flights that are originating from a 

                                                
34 Norman, G., Pepall, L. and Richards, D.(2008) Industrial Organization, Contemporary Theory and Empirical 
Application, 4rd Ed. Malden, Blackwell Publishing  
35 Norman, G., Pepall, L. and Richards, D.(2008) Industrial Organization, Contemporary Theory and Empirical 
Application, 4rd Ed. Malden, Blackwell Publishing 
36 Cook, G. and Goodwin, J. (2008) Airline Networks: A Comparison of Hub-and Spoke 
and Point-to-Point Systems Airline Networks: A Comparison of Hub-and-Spoke and Point-to-Point Systems, 
The Journal of Aviation/Aerospace Education & Research, Vol. 17, No 2, pp. 51-59 
37 Brueckner, J. and Spiller, P. (1994) Economies of traffic density in the deregulated airline industry, journal of 
Law and Economics, Vol. 37, No 2, pp. 379-415 
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hub can have higher mark-ups since airlines operating those routes can gain passengers by 

offering better service. This would imply that Hub-to-Hub routes would tend to have higher 

airfares. This may not always be true though since some passengers are more price elastic 

than others, leading them to choose more inconvenient journeys with one or more stops 

before reaching their destination. Price inelastic consumers like business travellers tend to 

choose a higher priced ticket to get on a non-stop flight38. This study focuses on passengers 

that are characterized as price elastic, preferring lower price to a shorter flight. These 

preferences may even out as distances gets shorter but no evidence of this was found.  

The importance of creating a big fortress like a hub has become clear for the industry and 

antirust authorities alike. An airline that operate the greater part of all traffic on a major 

airport has several advantages, as it can prevent further competition from rivals and thereby 

guarantee revenue from traffic in and out of that airport. This has not gone under the radar of 

the antitrust authorities39 and on several occasions airlines have been forced by antitrust laws 

to give up slots when merging with other airlines. This was the case in the latest merger 

between US Airways and American Airlines where American Airlines gave up several slots at 

Washington Reagan International Airport and New York La Guardia Airport, due to the 

severe decrease in the level of competition.40  

 

 

 

 

 

   

                                                
38 Berry, S., Carnall, M and Spiller, P. (1996) Airline Hubs: Costs, Markups and The Implication of Customer 
Heterogeneity, Cambridge, National Bureau of Economic Research 
39 Holloway, S. (2008) Straight and level; Partial Airline Economics, Burlington, Ashgate publishing limited. 
40 Shankman, S. SKIFT, http://skift.com/2013/11/12/the-new-american-airlines-gives-up-slots-at-reagan-and-
laguardia-airport/ [accessed 06/01/2015] 
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5. EMPIRICAL ANALYSES 

5.1 Regression Model 
Since the dependent variable Airfare has been modified for distance differences, this study is 

able to use a cross section linear regression model. Due to the modification of the dependent 

variable (eliminating take off and landing costs) there was no need to log the dependent 

variable Airfare. A linear regression model was the best-fitting model when tests were made 

for semi-log and linear models. The empirical analysis will use five different models that each 

contributes to predict the impact of codeshare and cooperative behavior on hub-to-hub route 

airfares.  

Airfare = α+ β!Codeshare +  β!HHI+ β!Alliance+ β!Airport +  β!Capacity 
+β!Behind&Beyond+ε 

5.2 Explanation of variables  
Airfare = SEK per mile, modified to not be effected by distance differences  

𝛼 = Intercept 

𝛽!   = Correlation coefficient  

Codeshare = Codeshare agreement of type parallel and unilateral 

HHI = Herfindahl-Hirschman, calculated on each specific route 

Alliances = if the route is operated together with an airline from the same alliance  

Airport = Level of congestion, a scale from one to three  

Capacity = Share of market power, calculated from available seat on each route per week 

Behind & Beyond = Codeshare agreement of type behind and beyond  

𝜀 = Error term 

Table 5.2.1 Expected result from each variable  

Variable Description Source Expected Outcome 

Airfare SEK per Miles Amadeus Dependent variable 

Codeshare Parallel & unilateral Amadeus + 

HHI Herfindahl & 
Hirschman Index 

Flightradar24 and 
Airline fleet 

+ 

Alliance Part of the same 
alliance 

SA, ST & OW + 

Airport Level of congestion EU Commission + 

Capacity Share on each route Flightradar24 and 
Airline fleet 

+ 

Behind & Beyond Codeshare type Amadeus - 
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5.3 Specification of each variable 
Airfare was collected from KVS-tool that provides data from the Amadeus booking system. 

Ticket prices were chosen for the dates of 11 Feb 2015 to 16 Feb 2015. To get the most 

accurate price on a ticket certain methods was used. For each route non-flexible economy 

fares were collected, the general price of each airline was then calculated and divided by the 

distance of each route. Due to the cost differences on shorter routes compared to longer routes, 

i.e. the cost of take off and landing will influence price on shorter routes more than on longer 

routes. To compensate for this skew, takeoff and landing cost was eliminated (takeoff and 

landing can be equal to flying 559 miles, 559 miles cost for normal sized aircraft often used 

(A320) is 117kr per seat).  

Codeshare was detected by looking at the fare of each flight provided by KVS-tool. This 

variable consists of both parallel- and unilateral-codeshare since this study predicts that it will 

have a negative effect on competition41. This means that prices on tickets in general should be 

more expensive when this type of codeshare agreement is present. The variable is a 

dichotomy and coded 1 if codeshare agreement is present and 0 if not. The dataset includes 14 

observations out of 44 of this type of codeshare.  

HHI stands for Herfindahl and Hirschman Index. HHI was calculated by observing available 

seats on each flight every week where the total amount of seats available on each route by 

each airline gave the market share for that airline on that route. To get HHI, market share is 

then calculated by adding each market share in squared: 

𝐻𝐻𝐼 = 𝑠!!
!

!!!

 

This will give a number between 0 and 1, a market with few competitors is said to have 

higher market concentration and have a higher HHI index. HHI above 0.25 indicates high 

concentration. The observation gave a mean of 0.58, which proves that the airline market is a 

highly concentrated market on direct routes between hub-to-hub routes. This somewhat 

proves that entry barriers exist.  

                                                
41 European Commission, (2007), Competition impact of an airline code-share agreement, Brussels, Steer 
Davies Gleeve 
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Alliance indicates if a route is operated by two or more airlines from the same alliance. The 

observed data found that this was the case 18 times out of 44. The variable is coded 1 when 

this situation was present and 0 when not. The intuition is that routes that are operated by two 

or more airlines from the same alliance seem to give incitement for deeper cooperation like 

codeshare. Just two times did this not happen in our data set. Alliance impact on airfare is 

ambiguous, as codeshare seems to be very popular between airlines from the same alliance 

and therefore might have an indirect impact on airfare. A multicollinearity test can be done to 

see if those two variables correlate with each other when they are included in the same model.  

Airport this variable measures the level of congestion on an airport. Data was taken from a 

European commission report42. It was coded from a scale zero to three.  

0 Indicates demand for flying in and out of an airport never exceeds capacity 

1 Indicates demand exceeds capacity for part of the day low 

2 Indicates demand exceeds capacity for part of the day high 

3 Indicates demand exceeds capacity throughout most of the day 

The airport with the highest ranked level of congestion was picked for each route, i.e. 

Stockholm is coded zero but Frankfurt coded one so the route Stockholm - Frankfurt is coded 

one.  Since the limit of slot-times is an entry barrier harming competition, as explained in the 

theory section, the inclination is that there is reason to expect higher airfares as this variable 

increases.  

Capacity is measuring the market share on each route by the airlines operating that route. The 

same technique was used when collecting data as the variable HHI.  This gives a number 

between zero and one, one indicating only one airline operating a route. The general attitude 

towards high market shares is that prices seem to be higher relative to a market with many 

firms. Even if competition on non-stop flights seems to be absent in some cases, customers 

can choose a less convenient way of getting to their destination and therefore non-stop flights 

compete with flights that involve a connection. This is especially the case with a price-elastic 

customer. This study relies on the fact that passengers on shorter routes have less incentive to 

connect than when routes are longer. Since our dataset only includes flights with duration less 

                                                
42 European Commission (2011) Proposal for Regulation of the European Parliament and of the Council 
on common rules for the allocation of slots at European Union airports, Brussels 
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than or equal to four hours, defined as short flights, this study strongly believes that market 

share will have a negative impact on airfare.  

Behind & Beyond, 0 is indicating a route that has codeshare agreements with partner airlines 

providing extended flights from an airport that it serves. 1 indicating no such agreement. 

Since this type of codeshare is seen as beneficial for customers as it is decreasing airfare by 

decreasing marginal costs and prevent “double marginalization”, the predicted outcome 

should decrease airfare.  

5.4 Regression analyses  
Table 5.4.1 Regression result 

Dependent Variable: Airfare travel dates 11-16 February 2015 

Model 1 2 3 4 5 
Constant 1.49141*** 1.89549 -1.99127 -1.89774 0.97287 

 (0.32668) (1.71665) (1.75454) (1.89114) (1.16045) 
Codeshare 1.97440*** 1.995579*** 2.05487*** 2.26373** 2.37325** 

 (0.57914) (057171) (0.63666) (1.02514) (1.07427) 
HHI  3.86634** 3.90792** 3.87811**  

  (1.84149) (1.86504) (1.89114)  
Alliance    -0.25578 -0.35381 

    (0.97639) (1.02382) 
Airport  0.63993 0.62140 0.60353 0.09685 

   (0.45889) (046660) (0.47718) (0.42173) 

) Capacity     0.65618 

      (1.18499) 

) Behind & Beyond   0.24446 0.22237 0.11305 

    (0.65876) (0.67208) (0.70452) 

) P-value 0.0014 0.027 0.0069 0.0156 0.0316 
R-square 0.2167 0.2953 0.2977 0.2990 0.2991 

Adj. R-square 0.1981 0.2424 0.2257 0.2068 0.1854 
F-Value 11.62 5.59 4.13 3.24 2.63 

N=44 
Standard errors in parenthesis 
* p<0.1, ** p<0.05, ***p<0.01 
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In model 1, codeshare has a positive impact on airfare by 1.97440 and is highly significant. 

This implies that either by participating in a parallel or unilateral codeshare airfare will 

increase by 1.97440 SEK/mile. That is in line with earlier studies and the growing concern 

over decreasing competition due to codeshare agreements. The R-square value, which tells 

how well the model fits the data, is 0.2167. This may seem low but not a major concern for 

the model since low R-square values was predicted, i.e. codeshare is not the only factor that 

effect the fares and that is why R-square values come out as low.  

In model 2, Codeshare still shows positive impact on airfare with approximately the same 

amount of correlation as in model 1 and is significant on 1% level. HHI and Airport is also 

included in this model, HHI shows a positive correlation with 3.86634 on 5% significance 

level. This implies that airfare will increase by 3.86634 as HHI increases by 1. Since HHI can 

only give numbers between zero and one 3.86634 is the maximum airfare increase.  

Increasing market concentration is the effect of several causes like cooperation between 

airlines leading to marketing advantage that hinders new entrances and other entry barriers. 

Due to that a multicolliniarity test was done to see if the independent variables show 

correlation between each other in the model. None of this was detected. Airport did not come 

out as a significant result and therefore it’s impossible to make any conclusions of the result 

even though it is showing positive correlation with airfare. The adjusted r-square value shows 

0.2424.  

In model 3 Behind & Beyond was included. The predicted outcome of Behind & Beyond was 

to have a negative impact on airfare. Surprisingly it showed positive impact. Due to 

insignificant result no conclusion could be made. Airport did not come out as significant in 

this model either. Both Codeshare and HHI have slightly increased from previous models 

(2.05847 and 3.90793) and both show significance. It proves that both Codeshare and HHI 

have an impact on airfare. The Adjusted R-square value, which is more relevant then R-

square when adding independent variables to the model, has increased to 0.2257 from 0.1981 

in model 1. This implies that this model fits the data better.  

Model 4 is extended from model 3 with the variable Alliances included. The expected impact 

of this variable was to be a positive impact on airfare. The result shows negative impact, 

which came as a surprise, but since it is not significant no conclusions can be done of this 

result. Only Codeshare and HHI are significant at 5% level.  
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The last model included all variables expect HHI. Since Capacity and HHI have the similar 

construction it would not be correct to include both variables in the same regression. Only 

Codeshare was significant. The adjusted R-square value of model 5 shows 0.1854 which is 

the lowest value of all model presented. This implies that this model does not fit the data as 

well as the other ones.  

In general codeshare and HHI proves to have negative impact on airfare (higher airfare), 

which supports previous studies43. Due to the lack of significance in the independent variables 

there is not much to judge from each model. The concern over low R-square values did make 

this study to look for other models but none of these was with higher r-square values, which 

indicates that this was the best fitting model.  

 

 

  

                                                
43 European Commission (2011) Proposal for Regulation of the European Parliament and of the Council 
on common rules for the allocation of slots at European Union airports, Brussels  
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6. FINDINGS  

6.1 Conclusion  
Parallel- and Unilateral-codeshare agreement increases airfare in all five models. This result 

supports earlier reports. When two or more airlines agree to operate traffic efficiently between 

two destinations at the same time possessing the most convenient product for the customer, 

due to the advantage of operating traffic through the home hub, it would likely strengthens the 

incumbents position and make an entrant less profitable for a potential rival. The concern is 

whether the codeshare will unlawfully decrease the supply of available seats, due to an 

increase in passenger flow on intercontinental traffic. This means that airlines increase their 

passenger flow on longer routes connecting a European hub before flying to a destination 

outside the continent, leading to higher prices for passengers on the short routes between 

European hubs.  

Since lack of slots has been pointed out as a major entry barrier and the remedies of the EC 

are not solving this problem completely, codeshare agreements may intensify the problem of 

entering a market. It would be interesting to find out how the variable airport would affect 

airfare but since it was not significant the result could not be analyzed. Though it is natural to 

believe that the most attractive slots are possessed by incumbent airlines and therefore to 

prevent potential competitors to enter the market.   

If intercontinental traffic that departs from the major hubs is increasing in terms of passengers, 

which also result in more passenger between the spokes in to the hub and the other way 

around. Then it would be logical to find higher fares on hub-to-hub routes. To simplify this 

argument, think of this as two different markets with different demands affecting the price on 

the products to be different. This off course will harm customers on nonstop flights. 

The market concentration that is measured by HHI is positively correlated with airfare in all 

our models and significant in all models. This outcome supports the earlier report presented 

by the European commission44. If codeshare is to lower the level of competition and make 

two firms acting more like one, the result of HHI will give deeper understanding of the impact 

of further cooperation between airlines.  

                                                
44 European Commission (2007) Competition impact of an airline code-share agreement, Brussels, Steer Davies 
Gleeve 
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Appendix 1 

Table 1.1 Descriptive statistics 

Variable N Mean Std. Dev. Min Max 

Airfare 44 
 

2.1196244 
 

1.9981296 
 

0.5797022 
 

8.5774359 
 Codeshare 44 

 
0.3181818 

 
0.4711553 

 
0 1 

HHI 44 
 

0.5878773 
 

0.1780496 
 

0.3578000 
 

1 

Alliance 44 
 

0.4090909 
 

0.4973503 
 

0 1 

Airport 44 1.7500000 
 

0.7193343 
 

0 3 

Capacity 44 0.5000000 
 

0.2466331 
 

0 1 

Behind&Beyond 44 0.2954545 
 

0.4615215 
 

0 1 
 

Figure 1.2 Number of parallel- and unilateral-Codeshare agreement in the dataset 
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Table 1.3 Collected Data output. The first two letter in Airline-Colum indicating Airline 
prefix followed by the IATA code for originating and destination airport. 

Route Airline Airfare Alliance Codeshare B&B Airport HHI Capacity 
1 SKARNFRA 

 
1,815 1 1 0 1 0,5242 0,39 

1 
1 

LHARNFRA 
 

2,273 1 1 0 1 0,5242 0,61 
2 LHARNMUC 

 
2,076 1 0 0 1 0,8200 0,90 

2 DYARNMUC 
 

1,310 0 0 0 1 0,8200 0,10 
2 SKARNMUC 

 
1,996 1 0 0 1 0,8200 0,00 

3 LHMUCZRH 
 

8,577 1 1 0 2 0,5000 0,51 
3 LXMUCZRH 

 
8,119 1 1 0 2 0,5000 0,49 

4 LHFRABRU 
 

7,417 1 0 0 1 1,0000 1,00 
4 SNFRABRU 

 
7,638 1 0 0 1 1,0000 0,00 

5 TKBRUIST 
 

1,110 0 0 0 1 1,0000 1,00 
6 TKISTFRA 

 
0,918 1 0 0 1 0,5390 0,64 

6 LHISTFRA 
 

1,183 1 0 1 1 0,5390 0,36 
7 LHFRALIS 

 
1,377 1 1 0 2 0,5032 0,46 

7 TPFRALIS 
 

1,328 1 1 0 2 0,5032 0,54 
8 TPLISBRU 

 
0,826 1 1 0 2 0,4584 0,62 

8 SNLISBRU 
 

0,694 1 1 0 2 0,4584 0,22 
8 IBLISBRU 

 
0,757 0 0 0 2 0,4584 0,16 

9 OSCPHVIE 
 

1,568 0 0 0 1 1,0000 1,00 
10 SKCPHZRH 

 
2,570 1 1 0 2 0,5392 0,36 

10 LXCHPZRH 
 

1,809 1 1 0 2 0,5392 0,64 
11 LXZRHATH 

Z 
LXZRHATH 
LXZRHATH 
LXZRHATH 
LXZRHATH 
 
LXZRHATH 
R 
LXZRHATH 
LXZRHATH 
HATH 
 

1,632 1 0 0 2 0,6568 0,78 
11 A3ZRHATH 

 
A3ZRHATH 
 

0,769 1 0 0 2 0,6568 0,22 
12 LHFRALHR 

 
2,705 0 0 1 3 0,5578 0,67 

12 BAFRALHR 
 

1,459 0 0 1 3 0,5578 0,33 
13 LHFRACDG 

 
3,968 0 0 1 2 0,5128 0,58 

13 AFFRACDG 
 

1,902 0 0 0 2 0,5128 0,42 
14 BALHRARN 

SKLHRARN 
 

0,854 0 0 1 3 0,5008 0,52 
14 SKLHRARN 

 
1,105 0 0 1 3 0,5008 0,48 

15 SKCPHCDG 1,833 0 0 0 2 0,5128 0,42 
15 AFCPHCDG 

 
1,173 0 0 1 2 0,5128 0,58 

16 AFZRHCDG 
 

2,422 0 0 0 2 0,5002 0,51 
16 AFZRHCDG 

 
3,072 0 0 0 2 0,5002 0,49 

17 LXZRHLHR 
 

2,550 0 0 0 3 0,5032 0,54 
17 BAZRHLHR 

 
2,056 0 0 1 3 0,5032 0,46 

18 IBAMSMAD 
 

0,872 0 0 0 2 0,3578 0,32 
18 KLAMSMAD 

 
1,014 0 0 1 2 0,3578 0,45 

18 UXAMSMAD 
 

0,579 0 0 1 2 0,3578 0,23 
19 IBARNMAD 

 
0,837 0 0 0 2 0,5098 0,57 

19 DYARNMAD 
 

0,716 0 0 0 2 0,5098 0,43 
20 TKAMSIST 

 
0,873 0 0 0 1 0,5800 0,70 

20 KLAMSIST 
 

0,871 0 0 0 1 0,5800 0,30 
21 AYHELMXP 

 
1,531 0 0 1 0 1,0000 1,00 

22 AYHELMUC 
 

1,593 0 0 1 1 0,5392 0,36 
22 LHHELMUC 

 
1,494 0 0 1 1 0,5392 0,64 
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Appendix 2  

Table 5.4.2 Pearson Correlation Coefficient N = 44 
 Prob > |r| under H0: Rho=0p 

 

 

  

Correlation Airfare Codeshare HHI Alliance Airport Capacity Behind& 
Beyond  

Airfare 1.00000 
 

   
 

 
 

  

Codeshare 0.46556 
(0.0014) 

1.00000 
 

   
 

 
 

 

HHI 0.26799 
(0.0786) 

0.12744 
(0.4097) 

1.00000 
 

    

Alliance 0.34804 
(0.0206) 

0.82102 
(<. 0001) 

0.13126 
(0.3957) 

1.00000 
 

   

Airport -0.05108 
(0.7420) 

-0.17154 
(0.2655) 

-0.58732 
(<. 0001) 

-0.22751 
(0.1375) 

1.00000 
 

  

Capacity 0.05021 
(0.7462) 

-0.05203 
(0.7373) 

0.36113 
(0.0160) 

-0.04929 
(0.7507) 

-0.19663 
(0.2008) 

1.00000 
 

 

Behind& 
Beyond  

-0.17233 
(0.2633) 

-0.44238 
(0.0026) 

-0.18775 
(0.2223) 

-0.43750 
(0.0030) 

0.22766 
(0.1372) 

0.03269 
(0.8332) 

1.00000 
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Figure 5.4.3 Airfare and HHI 

 

 

Figure 5.4.4 Airfare and Codeshare 

 

 


