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[bookmark: _GoBack]In the last decade, the transatlantic market has experienced a boom in the emergence of long-haul low-cost airlines. However, a number of carriers exiting the market followed its rapid entry. In the last three years, three airlines, namely Air Berlin, WOW Air, and Primera Air went bankrupt. The paper analyzes the survival of long-haul low-cost airlines on the North Atlantic market in the long-term. The hypotheses are tested with both financial as well as non-financial data using the difference-in-differences method, correlation, and a linear probability model. The results retrieved are significant, showing the extent of possible survival is limited. The outcomes are supported by the announcement that another player, Eurowings, will exit the market by 2021. 
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On April 10, 2019, the US low-cost carrier JetBlue announced its plans to open a route between Boston / New York and London, ordering thirteen narrow-body Airbus 321LR to set up multiple daily flights on the route to service the demand. Scheduled flights are to begin in 2021 (JetBlue, 2019). JetBlue is entering a highly competitive market, announcing its plans only a month after WOW Air, the ultra-low-cost Icelandic carrier serving both sides of the Atlantic, declared bankruptcy (Spero, 2019). 
The North Atlantic air market is the largest international market on a global scale. (Maertens, 2018). Thus, this market attracts airlines in the hope of making considerable profits. The traditional carriers, such as Delta, KLM, Lufthansa, or British Airways formed global alliances which adversely affect the degree of competition (Park & Zhang, 2000). The dominant position of traditional, full-service carriers (FSC) is repetitiously challenged by low-cost carriers (LCCs), which attempt to bring the successful regional short-haul model into practice on long-distance routes. However, the costs of flying an airplane long-haul, consist of a different element composition than those when flying short-haul, with the fuel becoming more costly important (Francis, Dennis, Ison, & Humphreys, 2007). 

Low-cost airlines operating long-haul flights had to resort to larger (A330, A380) or older (B757) aircraft in order to minimize the cost per passenger (Daft & Albers, 2012) until the introduction of Boeing 787, the narrow-body 737MAX, or Airbus 320neo and 321neo. The new airplane types are more fuel-efficient and provide an easier capacity utilization on long-haul flights, which has already been achieved by FSCs (De Poret, O’Connel, & Warnock-Smith, 2015). There have been many attempts to permanently establish a low-cost airline in the last 50 years but a strong majority of them failed. The reasons vary among failing to claim a competitive advantage, overexpansion, or a failure to demonstrate profitability (Wensveen & Leick, 2009). Therefore, the central research question of this article is:

To what extent is the presence of low-cost airlines likely to be economically sustainable on the North Atlantic long-haul market in the long run?


The introduction of new plane types, increasing their fuel-efficiency and thereby their range, creates new opportunities for low-cost airlines to assert themselves on the long-haul market through the application of the low-cost business model to intercontinental markets. Low-cost airlines such as WOW Air, Norwegian, Primera Air, Eurowings, and WestJet attempted to capture the potential competitive advantage and provide affordable transport on narrow-body jets across the Atlantic. However, both WOW Air and Primera Air have already seized their activities completely and abruptly.

The sudden ends of low-costs raise questions about the likelihood of a sustainable long-term low-cost, long-haul strategy and the pure feasibility of such model. Previous research put focus mainly on the differences in pricing between the traditional and the low-cost operators or on the predeterminants that would, in theory, secure the long-term profitability of airlines. Thus, it provides an optimal foundation for continuing the research on the transatlantic market, as the goal of this paper is to analyze the rationale behind the failure of low-costs as the conditions and opportunities for their functioning continue to improve. The airlines used in the analysis are Air Berlin, easyJet, Eurowings, JetBlue, Norwegian, Primera Air, Ryanair, Southwest, Transavia, WestJet, and WOW Air. 

The paper is structured as follows. First, it discusses previous scientific findings in regard to the problematics of low-cost airlines and their implications. The focus is turned to profitability, general feasibility of the long-haul low-cost model, and the causes for failure as to elaborate on the underlying hypotheses. Second, it describes the data retrieved for the statistical analysis and the models used to test the hypotheses. Third, the paper reports the results of the analysis as the means to answer the central questions and its hypotheses. The last section summarizes the aforementioned parts and concludes the findings. Additionally, it also discusses the limitations of the research conducted and suggestions for future research.
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The primary step is to define the concept of a low-cost airline. The first successful model was created by Southwest Airlines in the 1970s, which offered short-haul, ‘no-frills’[footnoteRef:1] flights for competitive prices. Furthermore, the airline had a single-type fleet, serving uncongested (and/or secondary) airports with high-frequency flights (Alamdari & Fagan, 2005; Wensveen & Leick, 2009).  [1:  No-frills – offering or providing only the essentials; not fancy, elaborate, or luxurious (Merriam-Webster Dictionary, online version) Retrieved from https://www.merriam-webster.com/dictionary/no-frills on June 7th, 2019] 

	Since then, the low-cost model has evolved further, with airlines utilizing the differentiation strategy next to cost leadership. Through this process, a category of ‘hybrid’ airlines emerged. Their focus remains to be low fares and low operating costs, but they also aim for differentiation to attract buyers by offering services valued by their customers. Thus, they may, in comparison to the original model, allow for connecting flights, provide a seat assignment, a frequent flyer program, or in-flight entertainment. (Alamdari & Fagan, 2005). 
Nevertheless, some key features remain unchanged for an airline to belong in the low-cost category. Among these features are fare unbundling (a practice used to attract price-sensitive passengers by selling each element of the flight separately, e.g. the fare is sans seat reservation, in-flight refreshments, or luggage), point-to-point operations (Fageda, Suau-Sanchez, & Mason, 2015), in-flight services for a fee, and high-density (single) class seating (Morrell, 2008). Porter’s summary of the LCC features is that the “central strategy of a low-cost airline is to compete on price, having achieved cost advantages relative to their competitors” (Francis et al., 2007). Therefore, as long as an airline possesses (a majority of) these key features, it will be considered low-cost in this paper. 

The liberalization of international travel between the United States and European Union, also known as the Open Skies Agreement, as well as within-EU/US deregulation initiatives, created new opportunities for the entry of low-cost carriers (LCCs) to the market. The new market conditions allowed airlines to fly from point A to B, without having to interact with the carrier’s home country. Furthermore, it provided more freedoms, such as code sharing, franchising, or unlimited market access for any EU/US carrier. However, the ongoing liberalization has also put a strain on the capacity of major airports, leading to congestion as the airports are unable to accommodate the increased demand from the tourism industry (Button, 2009), increasing by one third in between 2007 and 2017, even despite the financial crisis (Eurostat, 2019). 
	The increased passenger volume, as well as the new type of price-sensitive passengers, is one of the reasons for a mass growth of LCCs in the transatlantic (and US/EU) market. The LCC strategy of preferring second-tier airports lead to a competitive advantage, as LCCs can now have shorter turnaround times and maximize crew utilization (Button, 2012).

According to Wensveen & Leick (2009), the airline industry is the second most risky industry to invest in, yet the investors continue to be attracted to the airline market in the vision of a large payback. The authors provide an analysis of the period between 1999 and 2009 in the airline industry and define four periods of the airline market cycle. Additionally, Budd, Francis, Humphreys, & Ison (2014) use the same time period to assess the entrance of LCCs on the European market. A comparison of the two framings is provided in the table below.

Table 1: Comparison between the airline industry cycle and LCCs European market between 1998 and 2012
	Wensveen & Leick
	Budd, Francis, Humphreys, & Ison

	Time Period
	Stage
	Time Period
	Stage

	1999 – 2001
	Survival
	Until 1998
	Pioneers

	2002 – 2003
	Adaptation
	1999 – 2002
	Early adopters

	2004 – 2005
	Recovery
	2003 – 2006
	Mainstream

	2005 – 2009
	Innovation
	2007 – 2012
	Late adopters



The connection between the industrial cycle and the introduction of LCCs to the market becomes apparent in the Adaptation period when the aviation industry suffered under the new terrorism threat, as well as the financial market crash. During this period, legacy airlines were forced to cut down on amenities provided to the passengers and reduce capacity (Wensveen & Leick, 2009). During the same period, the amount of LCCs operating on the European market increased from eight to twenty-nine. The growth continued until 2006, after which there was only a limited number of airlines entering the market (Budd et al., 2014) as the market stabilized and the incumbent airlines began to focus on profit maximization once again (the Recovery period) (Wensveen & Leick, 2009). 
	Furthermore, Budd et al. (2014) show that the average life of LCCs depends strongly on the time of their market entry. Namely, Pioneers survived on the market for 8.5 years on average. The later the airline entered the market, the shorter was its lifespan; Early adopters’ survival averaged on 5.7 years, Mainstream airlines had a lifespan of 4.1 years, and Late adopters operated on the market for only 2 years, on average. However, the short lifespans of post-2003 entrants can be credited to the Financial Crisis of 2007-2008 and its aftermath, which leads to an increase in the chance of market exit by default. Between the year 1992 and 2012, 80% of European LCCs exited the market in less than 5 years. This observation leads to the following hypothesis:

Hypothesis 1: The importance timing of a low-cost airline making an entry on the long-haul market follows the same (negative) pattern as in the short-haul model. 
 
The idea of connecting both sides of the Atlantic with low-fare flights comes from 1977 when Laker Airways, which was the first low-cost airline to offer such deal between London Gatwick and New York – Newark, Los Angeles, and Miami. It used the same principles on which the short-haul model was based; no-frills, point-to-point, high-density single-class flights. The airline failed five years later, but it provided a crucial proof that long-haul, low-cost flights are feasible (Morrell, 2008). 
However, as Soyk, Ringbeck, & Spinler (2017) state, no concession has been made on the long-term sustainability of the long-haul low-cost (LHLC) model. There are inconclusive findings of whether an LHLC can function at all to under which conditions it can be profitable in the long-term, which was caused by the differences in the estimation of the cost advantage. Focusing on the North Atlantic airline market, the authors find that LHLCs operate point-to-point no-frills flights between the two continents, with feeding mechanism from their present short-haul hubs. These airlines have a different cost structure from legacy carriers and have a 33% cost advantage (24% of which sustainable) and thus, they can prevail on the market long-term, using similar methods to that of the short-haul LCCs. However, it is crucial to point out that compared to the original model, fuel costs pose a larger share of the costs on long-haul flights. 
There are other similarities between LCCs and LHLCs, such as the use of fuel-efficient aircraft (Daft & Albers, 2012), which have increased efficiency (up to 6.4%) through the use of new, lighter materials (Huang et al., 2016). More similarities include the sale of unbundled services (luggage, seats, refreshments), homogenous fleet type, use of secondary airports, and hiring young staff (up to €11,000 saving on a one-leg transatlantic trip) leads to additional cost savings too. The resulting low-fare prices serve as a compensation for having a minimum seat pitch and low-quality (customer) services (Daft & Albers, 2012). The abovementioned similarities lead to the following hypotheses:

Hypothesis 2a: Entering the transatlantic market affects the debt/equity ratio positively. 
Hypothesis 2b: Entering the transatlantic market affects the Cost per available seat kilometer (CASK) positively, 
Hypothesis 2c: Entering the transatlantic market affects the Revenue per available seat kilometer (RASK) negatively.

The increase in market entrance of LCCs/LHLCs was not an occurrence ignored by the FSCs, as they employed retaliatory tactics to protect their competitive advantage and market share. The retaliation of the FSC may be a reduction in its own costs in order to remain competitive, or a create its own subsidiaries (Fageda, Jiménez, & Perdiguero, 2011; Button, 2012). FSCs, such as KLM, Lufthansa, or SAS adopted the subsidiary strategy. KLM created Transavia, Lufthansa owns Eurowings, SAS operated Snowflake (Fageda et al., 2015). Some FSCs also introduced ‘light’ tariffs, which follow a similar pricing strategy as the LCCs, further blurring the differences in price and service provided (Francis et al., 2007). Aer Lingus underwent a similar, yet a more radical transformation from an FSC to an LLC. The airline fully adopted the low-cost business model and applied it on long-haul routes, aiming at the uniformity of the fleet and unbundling the products sold (Wensveen & Leick, 2009). 
	The convergence of business models 	occurred not only on the side of the FSCs but also at LCCs. Together with increasing convergence between LCC and FSC business models, as well as of intra-FSC or LCC business models, the airline differentiation on the market decreases, as both sides move closer to a more ‘hybrid’ model. However, the decrease in differentiation can also have an impact on profitability and lead to financial struggles (Daft & Albers, 2014). As such, the following hypothesis has been formed:

Hypothesis 3: The probability of a bankruptcy of a low-cost airline increases with a higher amount of ‘premium’ services.

The FSCs possess other operational advantages, compared to LHLCs, as well. The most important is the utilization of premium seating on board, which helps with subsidizing economy seats, as well as with the coverage of fuel, staff, and maintenance costs. The advantage becomes more apparent with further distance, as the operating costs rise while the unit cost decreases. Therefore, the cost advantage of LHLCs is not as high compared to that of LCCs on short-haul flights, as FSCs have already achieved high load factor[footnoteRef:2] and low unit costs. As a result, if operational efficiencies are not high, nor can be a competitive advantage (Wensveen & Leick, 2009). Furthermore, although the passengers are low-fare-seeking, they do have adversities to no-frills service, as they still demand more services being provided on long-haul flights (Francis et al., 2007; De Poret et al., 2015).  [2:  Load factor – Percentage of seats out of the total plane’s capacity purchased and utilized (Merriam-Webster Dictionary, online version). Larger aircraft operates on higher loads and less frequencies, compared to a smaller one. Higher load factors are also present in markets with small demand for convenience (economy class) (Graham, Kaplan, & Sibley, 1983). ] 


As a result of mismanagement or other exogenous factors, there are eight general reasons why the LHLC/LCC concept tends to fail, namely failure to capture competitive advantage, failure to demonstrate profitability or growth, wrong money, wrong leadership, undercapitalization, overexpansion, lack of flexibility, and wrong business model (Wensveen & Leick, 2009). 
In order to fail to capture the competitive advantage, an airline misjudges the size of the market, fails to identify and protect against the competition, fails to channel superior value (differentiation leadership) provided, or fails to identify the appropriate market niche for growth (Wensveen & Leick, 2009). 
The failure to demonstrate revenue growth spurs from unrealistic financial projections, aimed at obtaining initial capital. Therefore, this leads to an underestimation of costs and an overestimation of profits, as the promise of fast return is very attractive for investors. As a result, if the promised return on investment (ROI) cannot be generated, the airline will lack future funds (Wensveen & Leick, 2009). Button (2012) explains this irrationality by the ‘Las Vegas effect’ the airline industry has on investors, as it retains the perception of mid-century glamour and a vision of quick cash collection as an advance for the tickets sold. 
Wrong leadership pertains the management’s debacle to perform a proper SWOT[footnoteRef:3] and PEST[footnoteRef:4] analysis, while wrong money comes from attracting uninformed investors. If investors unfamiliar with the industry gain decision-making power in the company, the results will not be profits. Another finance-related issue is undercapitalization, as airlines are not able to secure sufficient funds from investors throughout the airline’s roll-out, as informed investors do not feel attracted to an industry with historically low or nonexistent return (Wensveen & Leick, 2009).  [3:  SWOT – strengths, weaknesses, opportunities, threaths]  [4:  PESTE – political, economic, social, technological, (environmental) ] 

Overexpansion is a critical element in the airline’s failure, as it is frequently convinced that bigger is better and as fast as possible. Instead, airlines should focus on constant, controlled, moderate growth rather than on high-frequency routes which decrease the load factor. High-frequency routes are only attractive for business passengers, which is usually not the target group of the airline strategy (Wensveen & Leick, 2009).  The resulting overexpansion may be explained by the theory that when using higher-frequency flights, the airline is able to claim a larger market share for itself (Pitfield, Caves, & Quddus, 2010). A few weekly frequencies, instead of daily flights (FSC-style) will ensure continuous growth (Soyk et al., 2017).
One of the two organizational problems is the lack of flexibility. Airlines create complex strategies and models instead of designing simple, streamlined strategies that one can adapt to a changing environment. The second problem is the use of a wrong business model; new market entrants tend to simply copy models of the incumbents, but do not succeed with implementing all aspects of it, or with adjusting it to the current situation in the market (Wensveen & Leick, 2009). 
According to Budd et al. (2014), 50% of failed LCCs were directed by individuals with no previous experience in the industry (while FSCs have the benefit of employing experienced managers). Another major disadvantage and a reason for failure is timing; entering a saturated market and price-competitive market leads struggling firms to seize their operations shortly. Next, they also identified the recipe promising (Europe-based) LCCs to succeed; it is crucial to have a strong and memorable brand, be amongst the first to enter the market, employ Boeing 737 or Airbus A320/321, and base operations in Northwestern Europe.  
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The financial information of each airline from 2009 onwards comes from Orbis or Bloomberg. Other, non-financial information comes from airlines’ annual reports, investor presentations, or press releases, or Skytrax (for ‘customer satisfaction’). The retrieved information focused on Air Berlin, easyJet, Eurowings, JetBlue, Norwegian, Primera Air, Ryanair, Southwest, Transavia, WestJet, and WOW Air. In the following section, FSCs, such as Air France, British Airways, Lufthansa, or KLM are discussed solely for comparison purposes and will not be analyzed later in the paper. Table 4 in Appendix A provides an overview of all the variables, including their descriptions and source of origin. 
The data regarding the airports served by a particular airline was retrieved from the company’s website, or, in case of defunct airlines, the information came from various news sources, corporate newsletters, or annual reports. The airports were allocated into two categories; primary and secondary. The default category was ‘secondary’, if an airport was a major hub of (any) airline or a crucial connecting hotspot, it was given the category ‘primary’. 
The purpose of assembling this dataset is to determine the airlines’ adherence to the low-cost business principle of serving primarily secondary airports. As it can be seen in Table 5 (see Appendix A), WOW Air has the highest Airport ratio (‘primary’/’secondary’), while Ryanair has the lowest one (and is closely followed by Southwest). The lower the ratio, the higher the airline’s preference for secondary airports and thus the closer to the low-cost model the airline operates. In comparison, legacy carriers (FSCs) have a relatively high ratio (above 0.6), compared to the LCC average of 0.39 (0.26 when WOW Air is excluded). This implies that it may be possible to observe airlines’ strategy by using this ratio. 
The fleet diversity data was gathered from the airlines’ websites. Else, for those carriers no longer in operation, the information provided was found in the available annual reports. As reported in Table 6 (see Appendix A), on average, the LCCs tend to have fewer plane types than FSCs. The percentage of use of a single-type airplane is higher for LCCs (typically above 50%, up to 100%), while the analyzed FSCs have a more diverse fleet, with no more than 30% single-type airplane in use. The Fleet ratio is calculated as the airplane type with the highest quantity in the fleet divided over the total number of planes in the fleet. Some plane categories have been pooled together, such as different variations of the same plane type (i.e. Boeing 737-700, Boeing 737-800, and Boeing 737MAX count as one airplane type only, as they are all Boeing 737). 
The dataset also contains variables such as the Number of classes, Number of fares, Seat pitch (in basic economy), and Customer satisfaction. Moreover, there are dummy variables for Inflight entertainment and Rewards-program, indicating whether an airline adopted any FSC-like features in its business model. Another dummy variable is Bankrupt, which indicates whether or not the airline has exited the market due to financial reasons. Credit rating is a categorical variable which provides information on the lenders’ perception of risk when providing funds to the airlines. Information about the credit rating of the subsidiaries was acquired from the parental company (FSC), as they are directly interlinked financially. The distribution among the ratings ranged from D (bankrupt) to BBB+ (lower-medium grade). The EU Credit Quality Step was used as a tool to transform the letter-based rating to a numerical value, ranging from 1 (best) to 6 (worst). 
The two cost- & revenue-specific variables involved in the analysis are Cost per available seat kilometer (ex. fuel) (CASK) and Revenue per seat kilometer (RASK), both denoted in USD (for a full overview, see Figure 2 and 3 in Appendix A, respectively). Data for some airlines was transformed from CASM (per mile) or RASM and the airline’s respective currency used in financial reporting. In order to convert it to USD, a long-run 10-year average exchange rate was used, which is the same range as available information in the dataset. The value of CASK was taken (Neither CASK or RASK data are fully available for Transavia and Eurowings due to the reporting style of KLM-Air France Group, and the structural change of low-cost subsidiaries at Lufthansa. A similar case is Primera Air, for which there was no data of this kind available. In the case of WOW Air, RASK for 2013 was missing. As it is highly unlikely for an operating airline to have a RASK value of 0, the value was approximated by using linear interpolation based on available data. As can be seen from Figure 3 and 4, CASK of Air Berlin is much higher than that of any other airline, while RASK is comparably similar to other low-cost airlines. 
The final variable of interest used in the analysis is the Debt / Equity ratio. The use of a ratio mitigates the necessity of uniformizing the currency through exchange rates.  Transavia was excluded from the sample as the company structure was directly linked to its parental company, making their debt indistinguishable. Since there was missing information about the ratio of Primera Air from 2009, it was predicted with linear interpolation. As Figure 4 illustrates (see Appendix A), the airlines operating on the transatlantic market have a much higher ratio than standard low-costs. Primera Air, WOW Air, and Air Berlin have experienced a soaring debt/equity ratio, after which their bankruptcy followed. The data provided show a similar, more pronounced trend for Norwegian as well. 
The last variable gathered is ‘jet fuel price’, denoted in US dollars (USD). Figure 1 of the Appendix visually shows the development over more than a 10-year period, starting from peak-crisis from 2008 to December 2018. The prices range from $0.854 to $4.109, with an average of $2.24. As can be seen from the graph, after reaching its peak, the price sharply plummeted down, and then continuously increased for the next two years. Afterward, its growth flattened for the next three years, maintaining a value of around $3. During this period, WOW Air was established and both WOW and Norwegian commenced their long-haul transatlantic operations. Since 2014, the price began to drop, reaching its historical minimum in 2016. Since then, the price began to slowly increase again. Air Berlin, Primera Air, and WOW Air went bankrupt in the time segment between 2016 and 2018, when the fuel prices were relatively low, although increasing. 
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This paper’s objective is to use the three hypotheses as to the means of answering the central research question. The significance threshold is 5% (p < 0.05), and the Confidence Interval of 95% are used as a measure of validity through the analysis. The following analyses are conducted by a simple comparison of lifespan differences, the use of a differences-in-differences and a linear probability regression model. The analysis is carried through the statistical program STATA. Due to differences in the availability of data, as well as the type of analysis conducted, the number of airlines varies in each test. Table 7 in Appendix B shows which airline is present in which test. 

The first hypothesis is tested by a simple comparison of the distance between an entry and an exit of an airline. The formula defining the lifespan can be seen below: 



	Further, the Lifespan Ratio is computed as a means of comparing the lifespan to the first entrant on the long-haul low-cost market. A formula depicting this relationship can be found below: 


	The subscript i denotes the lifespan of each airline individually, while f stands for the first entrant in the market. The higher the ratio, the longer the lifespan of a carrier, relative to the lifespan of the first entrant. The lifespan can then be linked to the number of incumbents in the market. Table 8 (see Appendix B) provides a visualization of the development of the LHLC industry.  

The second hypothesis is tested by the generalized difference-in-differences, which tests the impact of expanding to long-haul routes on airlines’ Debt/Equity ratio, CASK, and RASK across multiple groups and periods. In addition, the difference-in-differences treatment effect will be also tested for parallel trends (using leads) and for clustered standard errors.
 The models used for the analysis can be found on the following page.
Table 2: Difference-in-differences models to estimate the treatment effect
	Model
	Dependent Variable (Yg,t)
	Independent Variables

	Treatment effect estimation
	CASKg,t
	

	
	RASKg,t
	

	
	Debt / Equity ratiog,t
	

	Testing the Parallel trends assumption using leads
	CASKg,t
	  

	
	RASKg,t
	

	
	Debt / Equity ratiog,t
	

	Testing for Cluster standard errors
	CASKg,t
	

	
	RASKg,t
	

	
	Debt / Equity ratiog,t
	



The generalized dependent variable Yg,t signifies the variables of interest, which are CASK, RASK, or the Debt/Equity ratio. The constant is marked by , which demarks the average of the control group and is used as the reference category. The sign γt is the coefficient of every year (t) from 2009 to 2018. The ρ-sign is the coefficient for each group in the given model. The independent variable Groupg stands for the group number, including 1 (Control) and 2 (Treatment group II). Treatmentgt represents the interaction term between the group and the year treatment was assigned. The -coefficient measures the magnitude of the treatment effect on the treatment group by comparing it to its counterfactual value, which is provided by the control group. 
In order to test the parallel trends assumption, which must hold in order to be able to derive any plausible outcome from the analysis. The trends must be parallel in the pre-treatment periods between the control and the treatment group, as to provide for a believable counterfactual once treatment is introduced. In case the parallel trends assumption does not hold, the time dummies of the treated and the non-treated differ before applying the treatment. By including leads jTreatmentgt+j, it is possible to test whether the parallel trends assumption holds. As long as j = 0 for j > 0, parallel trends are presents and the control group can be used as a counterfactual to the treatment group. If the assumption does not hold, it is possible that other time-varying characteristics are affecting the control and treatment groups differently.
 The test for Clustered Standard Errors (CSE) allows examining possible autocorrelations between subsequent observations. The inclusion of CSE increases the confidence interval by taking inter-observation correlation into account, which in return brings up the p-values, decreasing the significance level. This happens as the goal of the test is to account for potential underestimation of regular Standard Errors, which might thus lead to an overestimation of the treatment effect’s significance. The model in this paper uses the third equation in Table 2 as seen above to consider them by creating clusters of groups. 
For the purposes of testing the second hypothesis, individual airlines were clustered into groups. For a full overview, see Table 9 in Appendix B. The Control Group consisted of both EU and US LCCs that fly only short-haul for the duration of the time period analyzed, namely easyJet, JetBlue, Ryanair, and Southwest. Air Berlin is not part of the hypothesis, as its treatment began before 2009. The other airlines were split into different treatment groups based on a) the point in time treatment was applied (case for CASK and RASK) or b) the business model of the airline and the point in time when they entered the market (Debt/Equity ratio). Therefore, WOW Air and Norwegian are in the same group, as they both belong to fly over the Atlantic in the same time period (2014 and 2013, respectively). For the Debt/Equity ratio, Eurowings and WestJet form a separate treatment group, as their characteristics are different from the rest; Eurowings is a recently-merged subsidiary of Lufthansa, and WestJet is currently (as of 2019) in the process of transitioning to a full-service carrier. As a result, both of the abovementioned airlines have a differing degree of adherence to the typical low-cost model.  

The linear probability regression model assesses the third hypothesis. The goal of the model is to assess the typical characteristics of typical a (long-haul) low-cost airline and the deviations from the model, which are deemed to have an impact on the long-term sustainability of the airline’s strategy. There are three models; one estimates all variables, while the other only on the fleet/airport ratios and the credit rating. The models are denoted as follows:
Table 3: Variables used in the Regression per Model
	Dependent Variable

	
	Model 1
	Model 2
	Model 3
	Model 4

	Fleet Ratio
	Yes
	Yes
	Yes
	No

	Airport Ratio
	Yes
	Yes
	Yes
	No

	Credit Rating
	Yes
	Yes
	No
	No

	# of Classes
	Yes
	No
	No
	Yes

	# of Fares
	Yes
	No
	No
	Yes

	Seat Pitch
	Yes
	No
	No
	Yes

	Inflight Entertainment
	Yes
	No
	No
	Yes

	Rewards Program
	Yes
	No
	No
	Yes




For a full description of the variables used in the model, see Table 6 in Appendix A. In addition, a two-sample t-test will analyze the differences in means between the functioning and the bankrupt airlines of each variable present in the performed regression in order to determine their possible significant difference. 
[bookmark: _Toc14040270]Results

The first hypothesis, stating that ”the importance timing of a low-cost airline making an entry on the long-haul market follows the same (negative) pattern as in the short-haul model” was  tested by computing the Lifespan ratio and computing the correlation between the duration of airlines’ presence on the transatlantic market and the number of incumbents present in the market during the entry. 
	As Table 10 (see Appendix C) illustrates, the lifespan of airlines decreases over time. The later an airline enters the long-haul market, the shorter the period of survival is, and thus the smaller the Lifespan ratio (Table 11 of Appendix C). The highest ratio that of Air Berlin, which was present in the market for the longest. On the other hand, Primera Air has the lowest ratio, having survived on the market only for one-quarter of the time duration of the longest interval. The ratio is strongly negatively correlated with the concentration of LHLCs on the market. As the number of airlines operating on the transatlantic market increases, the number of bankruptcies increases, and the lifespan becomes shorter. Based on the Lifespan ratio and on the correlation of -0.9186[footnoteRef:5] between the air carrier concentration and the ratio, the null of the first hypothesis, declaring that “the importance of timing of a low-cost airline […] does not follow the same pattern […]” is rejected, as the low-haul-low-cost model follows the same industrial pattern as that of the regional LCCs with the airline lifespan decreasing over time.  [5:  The correlation was computed including both bankrupt and non-bankrupt airlines. Taking only bankrupt airlines into account, the sample’s correlation is perfectly negative due to small sample size. ] 


The difference-in-difference method tests the second hypothesis, which declares that “entering the transatlantic market affects the 1) debt/equity ratio positively, 2) CASK positively, and 3) RASK negatively”. The treatment effect is determined separately for each variable of interest, namely for CASK, RASK, and the Debt/Equity ratio. 
	The use of a generalized difference-in-difference allows for multiple periods with multiple groups, which receive treatment at different times. The treatment effect for CASK was -$0.575 for the treated airlines, as compared to the control groups’, provided counterfactual and had the p-value < 0.05, therefore, it is statistically significant. Thus, it means that, on average, the (operating) costs per available seat mile (ex. fuel) decreased after the airline entered the long-haul transatlantic market, compared to not entering. The test for parallel trends could not reject the assumption that the pre-treatment trends of the control and the treatment group are parallel, further adding to the credibility of the treatment effect. Accounting for the clustered standard errors, the treatment effect did not come out as significant, which might suggest a possible autocorrelation and a possible underestimation of standard errors in the original regression. In respect to the goodness-of-fit (R2), the model in question explains 82.33% of the variance in the data regarding the airline’s CASK provided. The full overview of the results can be found in Table 12 in Appendix C. The corresponding graph for a visual overview can be found in Figure 5 in the same appendix. 
	The analysis of RASK followed a similar pattern. Using generalized difference-in-difference regression the treatment effect was -$1.098 and significant at the p < 0.05 level. Therefore, the treated airline has, on average, a decrease in revenue per seat kilometer after expanding to transatlantic routes, as compared to the counterfactual. This may be attributed to the expansion, as the load factor on long-haul routes adjusts at a different rate, thus creating more vacant seats, and decreasing RASK. The parallel trends assumption holds in this model, as it could not be rejected. Therefore, the control group is fit to provide a counterfactual to the treatment group. However, the clustered standard errors assumption has retrieved insignificant results for the treatment effect, hinting on the possibility of an autocorrelation. This model explains 86.79% of the variation in RASK through its goodness-of-fit (R2). The full overview of the results and the visualization of the treatment can be found in Table 13 and Figure 6 in Appendix C, respectively. 
	The treated airlines in the Debt/Equity ratio analysis were split into three groups, namely a subsidiary and a transitioning airline in one (Treatment Group I), and the LCCs in the other (Treatment Group II). The treatment effect for Treatment Group I is significant at the p-value < 0.05 level, with a coefficient of 36.18(%). Consequently, the Debt/Equity ratio of the airline that enters the market increases, on average, by 36.18% compared to the counterfactual, had it not done so. The parallel trends assumption holds for this model, as it was not possible to reject it based on the significance of the lead. In addition, based on accounting for cluster errors, the treatment effect coefficient is not significant, leading to the possibility of autocorrelation between observations and overestimation of the treatment effect coefficient in the original model. Furthermore, this model explains 74.11% of the variation in Debt/Equity ratio, based on the goodness-of-fit (R2). The analysis of Treatment Group II did not retrieve a significant treatment effect in the regular model. Nevertheless, the parallel trends assumption held for the model. As the treatment effect of this model was not significant in the regular model, it was also not significant when accounting for clustered standard errors. Moreover, the model’s goodness-of-fit (R2) explains 49% of the variation in the Debt/Equity ratio. Tables 14 and 15 and Figures 7, 8 and 9 provide an overview of the model for Treatment Group I and II in Appendix C, respectively. 
	Based on the abovementioned findings, the null version of the second hypothesis, stating that “the entering on the transatlantic market does not affect a) CASK, b) RASK, nor c) the Debt/Equity ratio” is for H2a and H2b. However, the alternative hypothesis (H2a) provided in the theoretical framework does not hold for CASK, as it, in fact, decreases after entering the market. The alternative does hold for RASK (H2b). The null of H2c can be rejected for Treatment Group I of the Debt/Equity ratio (H2c) but not for Treatment Group II. 

There are four linear probability models used for assessing the third hypothesis, which states that “the probability of a bankruptcy of a low-cost airline increases with a higher amount of ‘premium’ services”. 
Model 1 (see Table 16 in Appendix C), in which all variables are considered, retrieved no coefficients with the p-value below 0.05. Although the model does not provide any specific cue for causality-interpretation, it does, nevertheless, provide a high R2 (0.8734). As a result, 87.34% of the variation in data can be explained by the model due to the variables present. 
Model 2 (Table 17 in Appendix C), which omitted the service segment, showed the coefficient of Credit rating, is significant at the p < 0.05 level. This is quite a logical outcome, as the rating itself is a measure of the tendency to go bankrupt in terms of loan-repayment credibility. Each time the credit step increases by 1 (thus less credit-worthy), ceteris paribus, the probability of a bankruptcy increases by 0.245, on a scale from 0 (unlikely to go bankrupt) to 1 (highly likely to go bankrupt). The R2 of the model is 0.8092, which signifies that the model explains 80.92% of the variation in the data. 
Model 3 (Table 18 in Appendix C) focuses solely on the ratios. The output of this regression retrieved that the coefficient of Airport ratio is statistically significant at the p < 0.01 level. If an airline increases the ratio by 0.1, thus opening more routes to primary airports, the probability of bankruptcy increases by 0.067. The R2 of the model is 0.5592, which accounts for explaining 55.92% variation in the airlines’ airport ratio.
The last linear probability model (see Table 19 in Appendix C) focuses purely on the service segment. None of the coefficients have retrieved significant p-values and thus they cannot be interpreted. In addition, the model explains 39.16% variation in data with its R2.  
Due to the results presented above, the null hypothesis stating that the “probability of bankruptcy does not increase with a higher amount of premium services” cannot be rejected. 
	The two-sample t-test for mean differences assists with explaining the outcome. As can be denoted from Table 20 (see Appendix C), the are significant differences in means only for Credit rating, Airport ratio, and Rewards program. The coefficients of the first two mentioned variables are also the only statistically significant coefficients at least at one point in time throughout the model. The test also shows that the means for all of the service segment-related variables, except for the Rewards program, have equal means. Thus, the presence or the lack thereof in the samples implies that these variables, on average, do not have any impact on increasing the likelihood of bankruptcy, despite that the premium service is a deviation from the standard low-cost model. 
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The goal of this paper was to answer the question of “to what extent is the presence of low-cost airlines likely to be economically sustainable on the North Atlantic market in the long-run?”, with the use of three hypotheses testing a different aspect of the main question. 
	The first hypothesis has proven that the market dynamics present among low-cost carriers, although to a more limited degree, are also employed on the long-haul transatlantic market. Therefore, the sample follows the same trends as the model created by Budd, Francis, Humphreys, & Ison (2014). As reported in the results, the later an airline decides to enter the market, the more of a disadvantage it has in terms of claiming a market share and determining the market price. This was also the case of Primera Air, which has entered as the last. The airline came to an already-saturated market, with WOW Air and Norwegian pushing the ticket prices down in order to compete for passengers. Moreover, the profit margins were already relatively thin and thus, there was no possibility of clearly differentiating from the other two, nor did the airline successfully capture a competitive advantage. WOW Air, on the other hand, collapsed partially as a result of overexpansion, a result of intense competition with Norwegian. 
	The second hypothesis discusses the effect of entering the market on financial and non-financial airline measures, namely CASK, RASK, and the Debt/Equity ratio. Contrary to the previous belief presented in the theoretical framework, CASK does not, on average, increase after an airline makes an entry, but rather decreases. This finding might be attributable to the fact that the value excludes fuel costs. Therefore, it is possible that the increase available seats per kilometer offsets the increase of other, non-fuel-related costs and distributes the increased costs more evenly across the seats. Nevertheless, the decrease in CASK is statistically significant, therefore, the treatment effect is a direct cause of the decrease. 
	In a similar fashion, RASK tends to decrease on average, as laid out in the hypothesis. Due to the market entry, an entering airline needs to expand its fleet with aircraft that is able to fly across the Atlantic. Unless the airline is able to offer highly competitive prices to fill the planes, it is logical that the load factor would decrease, as the passengers would either travel by means of another airline or not travel at all. For that reason, the capacity of the new planes would remain underused without any stream of revenue that would pay for them. 
	Lastly, the effect of entry on the Debt/Equity ratio has been proved only for non-standard LHLCs, namely Eurowings and WestJet. The treatment of other LHLCs, having been pooled in a different group, retrieved insignificant results. Eurowings is a subsidiary of Lufthansa and WestJet tends to act rather as a hybrid airline in some terms, therefore the two airlines were separated from the rest. WOW Air, Norwegian, and Primera Air all follow the same pattern of sudden and unprecedented increases and decreases in the Debt/Equity ratio, which is most likely the reason why no significant treatment effect has been found. 
The third hypothesis proved that contrary to the general assumption that LCCs have higher chances of survival if they adhere to the typical no-frills model, this assumption does not hold fully when operating long-haul routes. An increased amount of services offered, such as in-flight entertainment, multiple fare groups, or travel classes, has no significant effect on the probability of an airline going bankrupt. On the other hand, fleet and airport ratios are still a significant teller of the abovementioned probability. The only service-related measure which has shown different means for the bankrupt and the non-bankrupt group was the rewards program. The difference in the service-related outcome for LHLCs, compared to LCCs, does offer logical reasoning. Given the fact that the transatlantic travel requires the passengers to undertake a lengthier journey than a typical regional low-cost flight in Europe or North America, even the low-cost-seeking traveler may choose to demand at least some degree of comfort. This can be seen in reality, as the two airlines that recently exited the market, WOW Air and Primera Air, did adhere to the typical no-frills service model more than the other still-incumbent carriers. The outcome supports to the claim of Alamdari and Fagan (2005), stating that an evolved, ‘hybrid’, version of LCCs is more likely to survive in the market, compared to the no-frills airlines, as passengers begin to value comfort more. 
	Taking into account the results of the analysis, it can be stated that the extent to which the presence of LHLC airlines on the transatlantic market is economically sustainable in the long run, is rather limited. However, this finding may be mainly attributed to the two main reasons for failure, as described by Wensveen and Leick, namely overexpansion and wrong leadership. As a result, the findings provide a more conclusive resolution to the conclusion of Soyk, Ringbeck, and Spinler about the long-term sustainability of LHLCs. The statement also corresponds to the real world; as of writing this paper, Lufthansa announced the restructuring of Eurowings, cutting its long-haul flights since 2020 (Dyson, 2019). The planned exit of another LHLC from the market provides an additional foundation for the reasoning above.

The analysis performed in this paper has certain limitations. The largest of them is the sample size, which is quite low. There are two reasons behind the size of the sample. The first reason is the size of the low-cost market in the North Atlantic area, as there are only limited quantities of LHLCs operating. 
The second factor for the small sample size, as well as a limitation on its own, is the availability of airline data. Some airlines are private entities; therefore, the financial and non-financial information could not be accrued via publicly-accessible channels. Other airlines do provide information publicly but only from a certain year or omit to publish the first-year results of their operations. Given that the missing values were most likely closer to either the preceding or superseding observation, a simple forecasting mechanism predicted the missing values based on the other observations. This provided for completeness of data, although it might have provided biased results as an outcome. 
Furthermore, among the other main limitations is also the possible autocorrelation of outcomes in the second hypothesis, which might have resulted in an overestimation of the treatment effect and an underestimation of standard errors in the original setting, as the test assuming clustered standard errors suggested. However, given that the interpretation and pre-existing conditions for the clustered standard errors assumption to hold have not yet been firmly established, as the assumption was proven to be more effective for testing for samples with larger, rather than smaller sizes, it cannot be definitely stated that the assumptions hold in this sample. Nevertheless, the underlying overestimation of the treatment effect can be considered a possibility and should not be ignored. 
Moreover, the exogeneity of the results is quite limited. The outcome can provide suitable guidance for airlines present in the transatlantic market, as it was analyzed under the same conditions. However, the results cannot be interpreted and applied for a different long-haul low-cost market, as the conditions are likely to differ. 
Lastly, the test of treatment for the second hypothesis for Group II could have been affected by Primera Air, as the airline entered and exited the market within a year of its functioning. As a result, the individual airline’s effect on the group might have interfered with the group’s average and impeded the significance of the treatment effect. 

The current analysis provides a constructive argument for low-cost airlines to keep themselves from entering the transatlantic market as long as they would function on a similar basis as the failed competitors. Despite the improvements in the conditions for entry, the improvement itself is not sufficient for airlines to thrive on the market long-term. 
	Future research can inquire whether the same result holds in a different market, such as South East Asia, which has experienced a boom in LHLCs in recent years. Additionally, working with a sample of a larger size will retrieve more population-like results. 
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Table 4: Variable Overview
	Variable Name
	Description
	Source(s)

	Airport ratio
	Ratio between primary and secondary airports. Airports were allocated to ‘primary’ based on the condition of either functioning as a logistic knot, or on being a hub for an airline. 
	Individual airline website only for airport information, not for the primary/secondary airport assessment

	Fleet ratio
	Ratio between the quantity of the most used type and all aircraft in total. 
	Individual airline website or investor presentations

	Number of classes
	Number of travel classes (e.g. economy, premium economy, business, first) per airline.
	Individual airline website or annual reports

	Number of fares
	Number of travel fares (e.g. light, standard, flex, family) per airline.
	Individual airline website, press releases or annual reports

	Seat pitch
	Seat pitch denoted in inches (in) per airline.
	Individual airline website

	Customer satisfaction
	Categorical variable ranging from 1 to 10, based on customer satisfaction with an airline. 1 is the worst, 10 is the best.
	SKYTRAX

	Inflight entertainment
	Dummy variable – 1 if entertainment present, else 0.
	Individual airline website

	Rewards program
	Dummy variable – 1 if a rewards program present, else 0.
	Individual airline website

	Credit rating
	Categorical variable ranging from 1 to 6, based on the credit-worthiness of an airline. 1 is the best, 6 is the worst.
	Bloomberg, Orbis

	Bankrupt
	Dummy variable – 1 if bankrupt, else 0.
	Financial Times 

	Oil price
	An annual average price of a gallon of oil based on weekly averages. 
	Bloomberg

	CASK
	Cost per Available Seat Kilometer, excluding the fuel costs per airline per year. The values are denoted in US Dollars. 
	Airlines’ investor presentations, annual reports or financial statements

	RASK
	Revenue per Available Seat Kilometer per airline per year. The values are denoted in US Dollars.
	Airlines’ investor presentations, annual reports or financial statements

	Debt / Equity ratio
	Ratio between total debt and total equity per airline per year as a percentage. 
	Bloomberg, Orbis










Table 5: Airlines' Adherence to the LCC Model - Airport Ratio
	Airline
	Primary Airports
	Secondary Airports
	Ratio
(primary / secondary)

	Air Berlin*
	44
	116
	0.38

	easyJet
	31
	111
	0.28

	Eurowings**
	33
	116
	0.28

	JetBlue
	23
	80
	0.29

	Norwegian
	53
	132
	0.40

	Primera Air*
	19
	29
	0.66

	Ryanair
	35
	177
	0.19

	Southwest
	17
	84
	0.20

	Transavia**
	17
	71
	0.24

	WestJet
	21
	67
	0.31

	WOW Air*
	30
	18
	1.67

	Air France***
	67
	50
	1.34

	British Airways***
	83
	131
	0.63

	KLM***
	79
	82
	0.96

	Lufthansa***
	91
	123
	0.74


*defunct, **FSC subsidiary, ***FSC







Table 6: Fleet Diversity per Airline
	Airline
	Total Airplanes
	Most of Type
	Type Count
	Ratio
(most of type / total)

	Air Berlin*
	139
	59
	6
	0.42

	easyJet
	318
	188
	3
	0.59

	Eurowings**
	111
	49
	7
	0.44

	JetBlue
	253
	130
	3
	0.51

	Norwegian
	171
	136
	2
	0.80

	Primera Air*
	14
	9
	2
	0.64

	Ryanair
	430
	430
	1
	1.00

	Southwest
	753
	753
	1
	1.00

	Transavia**
	73
	73
	1
	1.00

	WestJet
	127
	120
	3
	0.94

	WOW Air*
	23
	14
	3
	0.61

	Air France***
	272
	68
	14
	0.25

	British Airways***
	276
	77
	8
	0.28

	KLM***
	168
	51
	7
	0.30

	Lufthansa***
	345
	83
	11
	0.24


*defunct, **FSC subsidiary, ***FSC
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Figure 1: Oil Price Development since 2008 (in USD)
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Figure 2: Overview of CASK per Airline per Year
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Figure 3: Overview of RASK per Airline per Year
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Figure 4: Debt / Equity Ratio (Percentage) per Year
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Table 7: Overview of airlines' presence in the analysis
	Airline
	H1
	H2
	H3

	
	
	CASK
	RASK
	Debt/Equity
	

	Air Berlin
	Yes
	No
	No
	No
	Yes

	easyJet
	No
	Yes
	Yes
	Yes
	Yes

	Eurowings
	Yes
	No
	No
	Yes
	Yes

	JetBlue
	No
	Yes
	Yes
	Yes
	Yes

	Norwegian
	Yes
	Yes
	Yes
	Yes
	Yes

	Primera Air
	Yes
	No
	No
	Yes
	Yes

	Ryanair
	No
	Yes
	Yes
	Yes
	Yes

	Southwest
	No
	Yes
	Yes
	Yes
	Yes

	Transavia
	No
	No
	No
	No
	Yes

	WestJet
	Yes
	Yes
	Yes
	Yes
	Yes

	WOW air
	Yes
	Yes
	Yes
	Yes
	Yes



Table 8: Hypothesis 1 - An overview of airlines' presence on the transatlantic market (black - present, gray - not 
              present, white - not existent/bankrupt) from pre-2009 to 2019 (year before- and after- the analyzed  
              interval)
	Airline
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	2019

	Air Berlin
	
	
	
	
	
	
	
	
	
	
	
	

	easyJet
	
	
	
	
	
	
	
	
	
	
	
	

	Eurowings
	
	
	
	
	
	
	
	
	
	
	
	

	JetBlue
	
	
	
	
	
	
	
	
	
	
	
	

	Norwegian
	
	
	
	
	
	
	
	
	
	
	
	

	Primera Air
	
	
	
	
	
	
	
	
	
	
	
	

	Ryanair
	
	
	
	
	
	
	
	
	
	
	
	

	Southwest
	
	
	
	
	
	
	
	
	
	
	
	

	Transavia
	
	
	
	
	
	
	
	
	
	
	
	

	WestJet
	
	
	
	
	
	
	
	
	
	
	
	

	WOW air
	
	
	
	
	
	
	
	
	
	
	
	




Table 9: Hypothesis 2 - Pooling of airlines into different treatment groups based on the year of entering the  
   	long-haul market
	Airline
	CASK
	RASK
	Debt/Equity

	Air Berlin
	-
	-
	-

	easyJet
	Control Group
	Control Group
	Control Group

	Eurowings
	-
	-
	Treatment Group I

	JetBlue
	Control Group
	Control Group
	Control Group

	Norwegian
	Treatment Group I
	Treatment Group I
	Treatment Group II

	Primera Air
	-
	-
	Treatment Group II

	Ryanair
	Control Group
	Control Group
	Control Group

	Southwest
	Control Group
	Control Group
	Control Group

	Transavia
	-
	-
	-

	WestJet
	Treatment Group I
	Treatment Group I
	Treatment Group I

	WOW air
	Treatment Group I
	Treatment Group I
	Treatment Group II
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Survival of Airlines

Table 10: Airline Lifespan per Arbitrary Stage
	Stage
	Year
	Airline
	Entry
	Exit
	Years in Market (since 2009)

	“Pioneer”
	2009-2011
	Air Berlin
	Pre-2009
	2016
	8 (default)

	“Early Adopter”
	2012-2013
	Norwegian
	2013
	-
	Still active (6)

	“Mainstream”
	2014-2016
	WOW Air
	2014
	2019
	5 (default)

	
	
	WestJet
	2014
	-
	Still active (5)

	
	
	Eurowings
	2015
	-
	Still active (4)

	“Late Adopter”
	2017-2018
	Primera Air
	2017
	2018
	2 (default)




Table 11: The Lifespan Ratio per Airline (non-exit airlines' in brackets), including the Correlation
	Airline
	Lifespan (years) 
	Lifespan Ratio
	Incumbents during Market Entry 
	Correlation

	Air Berlin
	8
	1
	0
	

	Norwegian
	[6]
	[0.75]
	1
	

	WestJet
	[5]
	 [0.635]
	2
	

	WOW Air
	5
	0.625
	3
	

	Eurowings
	[4]
	[0.5]
	4
	

	Primera Air
	2
	0.25
	4
	-0.9186




Difference-in-differences 

Table 12: Results of the Difference-in-differences regression for CASK
	
	Diff-in-Diff Regression
	Parallel Trends Test
	Clustered Standard Errors

	Treatment effect
	-.5745564*
	-.5745564*
	-.5745564

	Constant
	4.465839***
	4.465839***
	4.465839**

	# Observations
	36
	32
	36

	R2
	0.8233
	0.8128
	0.8233

	Lead
	-
	-.3509146
	-


*p < 0.05, **p < 0.01, ***p < 0.001
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Figure 5: CASK, treatment began in 2013 (Norwegian) and in 2014 (WestJet and WOW Air)









Table 13: Results of the Difference-in-differences regression for RASK
	
	Diff-in-Diff Regression
	Parallel Trends Test
	Clustered Standard Errors

	Treatment effect
	-1.098177**
	-1.098177**
	-1.098177

	Constant
	6.222252*** 
	6.207468***
	6.222252***

	# Observations
	36
	32
	36

	R2
	0.8679
	0.8651
	0.8679

	Lead
	-
	-.0796844
	-


*p < 0.05, **p < 0.01, ***p < 0.001
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Figure 6: RASK, treatment began in 2013 (Norwegian) and in 2014 (WestJet and WOW Air)












Table 14: Results of the Difference-in-differences regression for the Debt/Equity Ratio (Treatment Group I)
	
	Diff-in-Diff Regression
	Parallel Trends Test
	Clustered Standard Errors

	Treatment effect
	36.18401**
	36.18401**
	36.18401

	Constant
	110.7836*** 
	114.9556***
	110.7836*

	# Observations
	30
	27
	30

	R2
	0.7411
	0.7960
	0.7411

	Lead
	-
	23.323
	-


*p < 0.05, **p < 0.01, ***p < 0.001
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Figure 7: Debt/Equity Ratio, treatment began in 2014 (WestJet) and in 2015 (Eurowings) (Treatment Group I)











Table 15: Results of the Difference-in-differences regression for the Debt/Equity Ratio (Treatment Group II)
	
	Diff-in-Diff Regression
	Parallel Trends Test
	Clustered Standard Errors

	Treatment effect
	103.2081
	103.2081
	103.2081

	Constant
	-64.8664
	44.74586
	-64.8664

	# Observations
	35
	32
	35

	R2
	0.4900
	0.6300
	0.4900

	Lead
	-
	310.5462
	-


*p < 0.05, **p < 0.01, ***p < 0.001
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Figure 8: Debt/Equity Ratio, treatment from 2013 (Norwegian) and 2014 (WOW Air)
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Figure 9: Debt/Equity Ratio for the Control Group and Primera Air, treatment began in 2017
Linear Probability Models

Table 16: Linear Probability Model (Full) - Model 1
	Reg. 1 (Model 1)
	F-Test = 89.54
	
	R2 = 0.8734

	Pr(Bankrupt)
	Variable name
	Coefficient
	P > | t |

	
	Fleet Ratio
	-0.5210315
	0.617

	
	Airport Ratio
	-0.1133757
	0.805

	
	Number of Classes
	-0.2155193
	0.489

	
	Number of Fares
	-0.0138212
	0.916

	
	Seat Pitch
	-0.0387687
	0.905

	
	Inflight Entertainment
	-0.3607831
	0.718

	
	Rewards Program
	-0.1681446
	0.512

	
	Credit Rating
	-0.2300563
	0.219

	
	Constant
	-1.57463
	0.861


*p < 0.05, **p < 0.01, ***p < 0.001

Table 17: Linear Probability Model (Partial) - Model 2
	Reg. 2 (Model 2)
	F-Test = 50.72
	
	R2 = 0.8092

	Pr(Bankrupt)
	Variable name
	Coefficient
	P > | t |

	
	Fleet Ratio
	-0.2338871
	0.451

	
	Airport Ratio
	-0.2293149
	0.240

	
	Credit Rating
	-0.2448932*
	0.027

	
	Constant
	-0.6842758
	0.112


*p < 0.05, **p < 0.01, ***p < 0.001

Table 18: Linear Probability Model (Partial) - Model 3
	Reg. 3 (Model 3)
	F-Test = 14.52
	
	R2 = 0.5592

	Pr(Bankrupt)
	Variable name
	Coefficient
	P > | t |

	
	Fleet Ratio
	-0.5976928
	0.297

	
	Airport Ratio
	-0.6749703**
	0.009

	
	Constant
	-0.4046411
	0.466


*p < 0.05, **p < 0.01, ***p < 0.001

Table 19: Linear Probability Model (Partial) - Model 4
	Reg. 4 (Model 4)
	F-Test = .
	
	R2 = 0.3916

	Pr(Bankrupt)
	Variable name
	Coefficient
	P > | t |

	
	Number of Classes
	-0.3421829
	0.548

	
	Number of Fares
	-0.0147493
	0.943

	
	Seat Pitch
	-0.0235988
	0.853

	
	Inflight Entertainment
	-0.2566372
	0.667

	
	Rewards Program
	-0.4070796
	0.464

	
	Constant
	-0.5752212
	0.884


*p < 0.05, **p < 0.01, ***p < 0.001










Table 20: Results of a two-sample t-test for differences in means
	Outcome
	Group
	95% CI for Mean Difference
	
	

	
	Non-Bankrupt
	
	Bankrupt
	
	
	

	
	M
	SD
	n
	
	M
	SD
	n
	
	t
	df

	Fleet Ratio
	.785
	.238
	8
	
	.557
	.119
	3
	.566, .879
	1.55
	9

	Airport Ratio
	.273
	.067
	8
	
	.9
	.673
	3
	.160, .729
	-2.87*
	9

	Credit Rating
	3.5
	.755
	8
	
	6
	0
	3
	3.29, 5.074
	-5.54*
	9

	Number of Classes
	1.72
	.707
	8
	
	2
	0
	3
	1.413, 2.223
	-0.59
	9

	Number of Fares
	4.125
	1.356
	8
	
	3.667
	2.082
	3
	3.00, 5.00
	0.44
	9

	Seat Pitch
	30.5
	1.20
	8
	
	30.667
	.333
	3
	29.85, 31.241
	-0.23
	9

	Inflight Entertainment
	.625
	.518
	8
	
	.333
	.577
	3
	.195, .896
	0.81
	9

	Rewards Program
	.875
	.354
	8
	
	.333
	.577
	3
	.414, 1.041
	1.93*
	9


*p < 0.05, **p < 0.01, ***p < 0.001
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