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Abstract 

 

Low-cost carriers are increasingly competing with legacy carriers at major airport hubs. Low-

cost carriers (LCCs) play a vital role at secondary and regional airports, providing them with 

point-to-point services and providing less densely populated areas with viable connections. Are 

low-cost carriers changing their focus to major hubs or are the new services complimentary to 

the offerings of legacy carriers? LCCs shift focus to the metropolitan areas of the United 

Kingdom, where periphery regions lose or see stagnation of development of connectivity and 

accessibility.  
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Chapter 1 
 

Introduction 
  
 

 

1.1 Context and relevance  

 

The aviation industry grew steadily in the last two decades [figure 1.1], in particular due to the 

growth of low-cost carriers or LCCs. From 2004 to 2018, the airline industry doubled in size 

(IATA, 2018) and this made air transport accessible to the general public in most consumer 

markets as prices of air tickets fell. The revolution in the air transport industry is enforced by 

the innovation in business models adopted by airline companies, in which the largest revolution 

came from scrapping unnecessary elements of the products and the standardization of fleets 

(Klophaus, Conrady & Fichert, 2012). This growth means higher pressure on both constituents 

of the infrastructure. Airports get congested and airports face more competition (Redondi, 

Malighetti and Paleari, 2011). 

 

 

Figure 1.1: scheduled passenger numbers (millions) (source: IATA factsheet June 2018). 

 

Airline companies in general adopt one of the three types of business models in the industry 

(Belobaba, 2016). There is the network carrier (NLC, after network legacy carrier), which 

adopts a hub-and-spoke business model. This type of airline has one central hub from which it 

operates connections outward to other cities. Economies of scale are the result of this strategy. 

Another strength of this strategy is the capability to make combinations of city pairs which 

would not have been economically viable served with a direct service. Through a hub it is 

possible. Downside is the lack of service at secondary airports. NLCs might only provide 

service to their hub where there might be demand for other destinations (Klophaus, Conrady 
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& Fichert, 2012). The second type of business model is the low-cost carriers (LCC). These 

carriers generally operate on a node-to-node basis, serving city pairs with direct flights which 

generate enough traffic to make the connection economically viable. It solely serves routes 

through which the LCC is able to make a profit. It generates economies of scale with a large, 

homogenous fleet, serving numerous city pairs (Doganis, 2009). The third strategy is a 

combination of the low-cost strategy and the network strategy, called the hybrid model. Most 

LCCs adopt a hybridized model, incorporating aspects from NLCs (Klophaus, Conrady & 

Fichert, 2012). This model tries to combine aspects of both strategies (Belobaba, 2016). 

Airlines and airports are involved in a symbiotic relationship. The strength of their relationship 

depends on the adopted strategy as well as on external factors as size of the market and 

economic prosperity. NLCs have a stronger dependency on one airport in comparison with 

LCCs. This is due to their dependency on the hub function as core of their strategy. LCCs tend 

to multiple airports as bases from which they operate their flights. The size of the airports also 

determines the bargaining position of the airport and the airlines which in recent years became 

stronger in favor of the airlines (Francis, Fidato and Humphreys, 2003). 

 

Airports come in different sizes, from big, international hubs such as Amsterdam-Schiphol or 

London-Heathrow to small, regional airports such as Southampton and Durham Tees Valley 

Airport. The airports council Europe, representing airports in most European countries, defines 

a regional airport as one with a capacity of 0-10 million passengers a year (ACI Europe, 2019). 

The growth of airline companies with a low-cost business model also lead to a growth of 

regional and secondary airports in Europe (Dziedzic and Warnock-Smith, 2016). However, this 

is not the case at every regional airport. The Economist (2016) even warned that despite the 

growth in demand for air travel shown in graph 1, regional airports are facing hard times. The 

airports of Plymouth, Kent-Manston and Blackpool even closed in recent years. This despite 

subsidies from regional and the national government of the United Kingdom. ACI Europe 

(2019) nevertheless states that regional airports are a vital link for regions and play a large role 

in the consideration process of international companies. Visible is the maturation of the air 

services market in Europe which means a slower growth pace (Klophaus, Conrady & Fichert, 

2012). 

 

The move of LCCs to large airports is a recent strategic move (Atallah, 2018; Dobruszkes, 

Givoni and Vowles, 2017). Traditionally, LCCs operate from secondary airports near big cities 

and at smaller, regional airports as this results in comparative advantages. The LCC business 

model concentrates on providing point-to-point services. This in contrast with NLCs which 

provide services with the application of a hub-and-spoke system. The operation of LCCs is 

much more dispersed with operations at multiple smaller hubs where a number of aircraft is 

based. NLCs typically have one central hub, where all aircraft are based. This central hub 

provides the NLC with the necessary scale that generates economic advantages. LCCs need to 

find other solutions to make the business economically viable. Operation out of smaller airports 

and secondary airports is cheaper. Smaller airports and secondary airports are also less 

congested, making it easier to shorten the time at the ground. Short turnaround times improve 

aircraft utilization. Another advantage of LCCs is the relative young average age of their labor 

force in comparison with legacy carriers. This provides the firm with labor advantages, making 
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the LCCs cheaper and more flexible. LCCs also in general only operate a few aircraft types or 

just even one like Ryanair, making maintenance cheaper, by providing them with economies 

of scale (Belobaba, 2016). A homogenous fleet has several positive implications for the airline. 

First, the firm has a stronger bargaining position towards the aircraft producer. A larger order 

of any type of aircraft generally will reduce the cost price per aircraft. Secondly, a uniform 

fleet implies standardization of training for cockpit as well as cabin crew. It reduces training 

costs and it improves the efficiency of the operations. Thus, the firm becomes more agile. 

Thirdly, planning and sales becomes more efficient as even a change in aircraft due to 

unforeseen circumstances as defects will not result in deployment of another type or different 

seat lay-out. Fourth and last are the maintenance costs which will be reduced as parts can be 

bought in larger quantities and the maintenance department itself only copes with one type of 

aircraft (Belobaba, 2016). The implications of a homogenous fleet imply a strategic shift to 

larger airports as these advantages can be realized more efficiently. The advantages however 

are not bounded by the regional and secondary airports they serve, but are a linked to the airline 

business model, making it relatively easy to shift to other types of airports.  

 

LCCs have a comparative cost advantage over NLCs (Gillen and Lall, 2004). This comparative 

cost advantage in combination with a business model that is focused on operating economically 

viable routes makes the airline more flexible. The airline can relatively easy decide to abandon 

routes and shift operation elsewhere. NLCs are attached to their hubs and their home country. 

They serve as flag carrier and mostly establish operations at the most important airport of their 

respective country. NLCs focus on routes that will contribute to the functioning on the hub and 

the network as a whole. Routes that might be economically viable but are not contributing to 

the hub will not be operated (O’Kelly and Bryan, 1998). One can think of hubs that suffer from 

congestion such as Schiphol where slots (landing and take-off rights at a designated time) are 

scarce and not all routes can be operated. One can also think of a lack of financial resources or 

a lack of fleet to operate certain routes. Routes to periphery regions with a challenging 

economic prospect or lack of purchasing power will be abandoned first. This abandonment will 

have consequences for connectivity of the region involved. The airports involved which solely 

rely on one carrier have a weaker bargaining position (Gillen and Lall, 2004). LCCs with their 

higher flexibility of operation and a different target market can at relatively low-cost operate 

the necessary service. This will enhance the connectivity of the periphery region even if the 

region has a challenging economic prospect or a lack of purchasing power to justify a service 

to the region (O’Kelly and Bryan, 1998). The market served has to have a vigorous demand 

for transfer to other destinations than the destination operated by the NLC. E.g. there has to be 

a market not only for flights from Bristol to Amsterdam, but also from Bristol to virtually all 

destinations served by the respective flag carrier. LCC focus solely on the demand from Bristol 

to a market that is large enough to be economically viable such as Bristol – London, enhancing 

the connectivity of the Bristol region. So, the cost advantage of LCCs can enhance the 

connectivity or periphery regions if LCCs operate out of these regions.  

 

Periphery regions however often cope with less favorable economic circumstances. These 

derive from aspects of the physical environment (e.g. mountains) or distance to regions with 

better economic circumstances. Furthermore, regions with stronger comparative advantages 

https://www-sciencedirect-com.proxy-ub.rug.nl/science/article/pii/S0969699711000718#bib9
https://www-sciencedirect-com.proxy-ub.rug.nl/science/article/pii/S0969699711000718#bib9
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tend to attract more activities in general as they have a stronger pull factor (Atzema et al, 2009). 

The different spatial qualities of periphery regions make the accessibility of these regions 

poorer than regions with more favorable economic circumstances. Airports can help periphery 

regions as infrastructure needed for the link with other regions can be realized with a modest 

amount of capital in comparison with other modes of transport (Belobaba, 2016). Accessibility 

is the extent to which land use and transport systems enable individuals to reach activities or 

destinations via any combination of transport modes (Matisziw, Lee and Grubesic, 2012). We 

assume reasons for the economic conditions as given. Yet, they can explain why a periphery 

region lacks accessibility and why LCCs would abandon certain routes resulting in a loss of 

accessibility. Periphery regions not only suffer from less favorable economic conditions, but 

also have less favorable demographic statistics. The relation between demographics and lack 

of accessibility is rather straightforward. The smaller the market, the less feasible the 

conditions are to operate links between the region and other regions. These two aspects, the 

demographics and the economic conditions also describe the more favorable conditions of 

more prosperous regions. The largest NLCs that still operate today, that remained after the 

consolidation in the industry, operate from large economic hubs mostly in the economic 

heartland of Europe (namely London Heathrow, Schiphol Amsterdam, Frankfurt and Paris 

Charles de Gaulle). LCCs are a relatively new phenomenon that took advantage of market 

dynamics in periphery regions (Dziedzic and Warnock-Smith, 2016). These market dynamics 

most notably include the deregulation of the industry. This made it possible to operate virtually 

any desired route between two points. Freedom of flights underpinned the development of the 

growth of LCCs. As they started to grow, more capital became available which accelerated 

their growth process. In turn, they started to challenge the NLCs at their hubs as they were now 

financially capable of operating from these hubs. This is the phenomenon we see today. Covid-

19 will probably cause another shake-out in the industry, accelerating the consolidation of the 

entire industry with possible profound effects on the accessibility of periphery regions that 

contribute to a much lesser extent to a healthy business. Viruses but also natural disaster like 

volcano disruptions cause major havoc which affects the fragile infrastructure and affects the 

accessibility of regions.  

 

The recent moves by LCCs to change strategy and operate from larger airports can have 

profound impacts on the accessibility and connectivity of periphery regions. Implications are 

not yet known. Especially in less favorable economic conditions, routes to periphery regions 

that serve as a vital link between these regions and regions with better economic circumstances 

might be abandoned first. As these links are mostly the only infrastructure in place, the region 

might end up with no link at all. This further deteriorates the economic conditions and 

furthermore could have a long-lasting effect on the demographics of the respective region. It is 

essential to know the background of this shift in strategy. Which regions are affected by this 

shift and what does this imply for the connectivity and accessibility of the respective region? 

Relevance is furthermore enhanced by recent Covid-19 events as regions with airport 

infrastructure as their most important mode of transport become virtually non-accessible. Other 

circumstances such as Brexit in the case of the UK also prove to be challenging. This leads to 

the following research question.  
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1.2 Research Question 

 

The aim of this study is to find empirical evidence that LCCs are indeed shifting capacity in 

favor of larger airports. A classification of airports is used to empirically test any changes in 

airline business models of LCCs. 

 

What is the impact on regional and secondary airports in the United Kingdom and the 

periphery regions they serve in terms of their connectivity and accessibility in the period 

2010-2019 as LCCs change their business models from regional airports to large hubs? 

 

1.3 Sub questions 

 

1. How did the connectivity in terms of network operated from airports in the United 

Kingdom change in the period 2010-2019 with the growth of airlines with a low-cost 

business model?  

 

2. In what way did the expansion of low-cost carriers impact the air accessibility of the 

airports and the regions served in the United Kingdom in the period 2010-2019? 

 

 

1.4 Geographical demarcation 
 

The United Kingdom offers a unique region for this thesis. The UK, executed by the Civil 

Aviation Authority, collects standardized data that is relevant for the topic. The UK can be 

considered a mature air services market (Dziedzic and Warnock-Smith, 2016). This offers 

unique opportunities for businesses operating in the airline industry. LCCs like homegrown 

EasyJet and Irish carrier Ryanair have been dominant at the UK market for some time now. 

The UK transport market furthermore offers unique opportunities due to the lack of proper 

railway infrastructure, offering chances for airlines and LCCs in particular. Furthermore, all 

types of airport can be found in the United Kingdom. Regional airports, major international 

hubs and secondary airports.  

 

1.5 Methodology  
 

To address the sub questions and the research question, an analysis will be made of the 

connectivity of British airports in the period 2010-2019. Only airports where LCCs operate or 

have operated will be taken into account. Connectivity will be measured through the 

assessment of route maps and passenger data from the Civil Aviation Authority. Which routes 

are operated and abandoned? Accessibility will be analyzed through the application of the 

catchment area of the airport. The analysis will help answer the question when and if LCCs 

interchange regional and secondary airports for larger hubs and affect connectivity of these 

airports.  
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Chapter 2 
 

Theory and application  
 

 

The angle in this study is the changing business model of low-cost carriers and the impact this 

has on accessibility of regions in the United Kingdom. This changing focus influences the 

networks served in the regions and the quality of accessibility of these regions. It furthermore 

leads to the evolution of airport business models. In this chapter, the current stance on airports 

and airlines is discussed. The growth of the airline industry in the UK as well as the specific 

growth and changing focus of low-cost carriers is discussed. Furthermore, the link between 

LCCs and airports will be analyzed with current knowledge on this topic.  

 

2.1 Airports  

 

Airports are one of the two constituents that form the worldwide aviation infrastructure and are 

the physical component of it (Belobaba, 2016). Critical elements of airport infrastructure are 

discussed in this part. The effects of deregulation, the effects of congestion, accessibility of the 

region that airports serve and a typology of types of airports.  

 

2.1.1 Deregulation and airports  

 

In the last two decades, the airline industry has been facing deregulation. Airlines today have 

more freedom to operate routes and fly between different city pairs than ever before. Two 

decades ago, when the airline industry was dominated by NLCs, airlines were protected by 

national legislation and often bounded to their hub. Major development that revolutionized the 

industry were the 1978 deregulation of the domestic market of the United States and notably 

the deregulation of the European market (Hazeldine, 2011; Belobaba, 2016). The United 

Kingdom in cooperation with the republic of Ireland deregulated air traffic between the two 

countries in 1987. This resulted in a reduction of air fares with 50%. Passenger numbers grew 

with 100% after the deregulation. The success of particularly the Anglo-Irish reforms are 

explained by the availability of low cost labour (arbitrage opportunities) and the Irish diaspora 

in the UK, the exit of British Airways on routes between Ireland and the UK, weak competition 

and the absence of airlines with a charter model (Barrett, 1997). The European market 

deregulation followed the expansion of the European Union, resulting in higher passenger 

numbers to and from the UK. Nowadays, policy makers are working on the unification of the 

air space, which will provide airline companies with opportunities to organize their operations 

more efficiently. The regulation of both the US and European market and bilateral agreements 

like the Anglo-Irish agreement meant an opening of a market that was before protected for new 

entrants. The deregulation provided an opportunity for growth of the airline industry and 

provided firms with arbitrage opportunities, that made it possible to seek for the most attractive 

options at other regulated markets for labor agreements, taxation and capital leases lowering 

costs of particularly LCCs.  



 11 

2.1.2 Congestion   

 

Europe’s largest airports experience congestion. Legal restrictions on the maximum capacity 

of the airport means that not all demand can be realized, affecting potential services to 

periphery regions. Several constraints can be identified, notably the number of runways. A 

runway can handle aircraft up to a technical maximum, but also to a desirable maximum when 

taking into consideration the safety of the flights as well as stakeholders of the airport such as 

residents in the surroundings. Demand management is one way of dealing with congestion 

(Belobaba, 2016). A set of administrative and economic policies restrain access to the airport. 

Through demand management, the airport can spread out inbound and outbound traffic and 

ease congestion at the busiest times. Airports constrain traffic by the allocation of slots to 

airlines. A slot is a right to land and take-off at a pre-designated time. Slots allow airports to 

regulated traffic and organize traffic at the airport by planning which airline fly which flights 

with designated aircraft. This also allows airport to control passengers flows. Not every aircraft 

can be handled at every gate. A problem congested airports face when congestion is already a 

challenge is when airlines allocate larger types of aircraft to the airport. The physical 

infrastructure has to have the right equipment like gates, but also the right hard infrastructure 

such as runways to accommodate aircraft types. The above-named constituents form the input 

for calculations of total capacity and the slot allocation process. Slots are often a valuable asset 

of airline companies, as they can be sold to other airlines but also result in landing rights and 

the most valuable times of the day (Belobaba, 2016). Especially at congested airports, slots can 

be very valuable.  

 

Congestion impacts the business models of LCCs as they focus more on primary airports where 

congestion is the most prone (Klophaus, Conrady & Fichert, 2012). LCCs and FSNCs (full-

service network carriers) are the opponents, fighting for the same assets. LCCs with their lower 

cost base will destabilize the position of FSNCs at first as they start serving the same city pairs 

at lower costs. The hybridization of the business model of FSNCs is a result and the industry 

moves to a new equilibrium with a more efficient outcome (Franke, 2004). The secondary or 

periphery airport can reap the benefits if it has a favorable position in comparison with the 

congested airport, like London Luton and London Heathrow. If the airport however is 

competing, it will lose the battle with the primary airport. Congestion in this way determines 

the relative position of the LCCs. The more congested the airport is in the first place, the less 

likely it will be that the LCC will gain ground as slots will be scarce.  
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Figure 2.1: Map of UK airport with LCC operations.  
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2.1.3 Accessibility and regional air connectedness   

 

Accessibility is a broad concept which literally means the possibility to get into or reach an 

entity (Longman, 2007). Accessibility describes how easy it is to reach the rest of the network 

starting at a certain node (Redondi, Malighetti and Paleari, 2011; Zuidberg and Veldhuis, 

2012). A broad definition of accessibility is potential of opportunities of interactions (Bruinsma 

and Rietveld, 1998). The catchment area is a matter of perspective. The perspective from the 

airport and the perspective from the airline. From the perspective of the customers however, 

the catchment area is of less relevance. Customers will look at price of ground transport, travel 

time to the airport, destinations offered at the airport and the price of the tickets (Belobaba, 

2016). From the perspective of competitiveness of the airport, the distance to the economic 

centers is relevant and the time to get there. Which customers is the airport able to attract based 

on these attributes?  Location in mind, people, goods and information from a certain location 

can access the region served by the airport. Time, cost and effort moderate the size of the 

catchment area. The liberalization of the Anglo-Irish air services market gave way to entrants 

like Ryanair and reduced average air fares, increased passenger numbers and gave way to new 

possibilities for regional and secondary airports (Barrett, 1997). This liberalization improved 

the accessibility of British airports as LCCs used particularly airports in the periphery as cost, 

demand and efficiency determine the choice of airport of the LCC (Dziedzic and Warnock-

Smith, 2016). The airports in the periphery had been underutilized and were seeking revenue 

opportunities through the use of subsidies for new routes. LCCs were attracted by these 

opportunities as they were just established and couldn’t afford to operate out of the bigger 

airports like Heathrow. Ryanair first operated routes out of Luton to serve London as slots at 

Heathrow were impossible to get hold of. However, the city center of London is hard to reach 

from Luton and Ryanair decided to move to Stansted (Barrett, 1997).  The attractiveness of an 

airport for passengers is partly determined by the possibilities of how simple it is to access the 

cities and settlements in the region (Lian and Rønnevik, 2011). From a broad social and 

economic perspective, the airport gives an airline and its customers access to a certain 

geographical area.  This results in economic possibilities as well as social opportunities like 

visiting relatives or going on holiday. In any perspective, the concept of accessibility is closely 

linked to the catchment area of the airport (Dobruszkes, Lennert, & Van Hamme, 2011). The 

catchment area is not static, and the strategy of the airport can be adjusted to attract more 

airlines, for example by attracting more LCCs (Lieshout et al, 2016). It has to be stressed 

however that this is closely linked to the geographical location of the airport and the 

possibilities that arise from it which will differ per airport. It is not hard to imagine that a 

secondary airport close to a large metropolitan area has better options in terms of creating 

revenues in comparison with an airport serving a scarcely populated area in the periphery. Now 

that the underlying concepts and their relevance are discussed, a typology is developed to be 

able to categorize airports.  

 

2.1.4 Airport typology  

 

Airports can be categorized regionally and by total passenger numbers. Airports serve a 

particular market, which is the catchment area discussed in subparagraph 2.1.3. This market 
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serves as the source of passengers and cargo, the two main categories that are to be transported. 

More mature market in countries with a high GDP often have more than one gateway via air 

to spread air traffic as does the United Kingdom. One primary gateway can be identified and 

the other can be classified as secondary airports. However, classification of the airport is 

primarily based on passenger numbers and the classification can be seen in figure [2.2] 

(Dobruszkes, Givoni and Vowles, 2017).  Cities with multiple airports are designated with 

letter A. Category B handles 1-2 million passengers, category C 0,5-1 million, D 0,25-0,5 

million and a category E airport less than 0,25 million passengers per year. The number of 

passengers is important, has airports come with high costs. Self-sufficiency can be reached if 

an airport handles more than 3 million passengers a year (Belobaba, 2016).  

 

 
Figure 2.2: classification typology of airports (Dobruszkes, Givoni and Vowles, 2017).  

 

Airport in regions with with multiple airports compete in a common catchment area. In the UK, 

London is not only served by Heathrow, but also by Gatwick, Luton, Stansted, Southend and 

London City airport. The Greater Manchester area with the cities of Manchester, Liverpool and 

Leeds are served by Liverpool Airport, Manchester Airport and Leeds Bradford Airport. These 

airports will compete for passengers, freight and airlines that can serve the airport. Competition 

between the airports drives innovation of the business models of these airports (Bracaglia, 

D׳Alfonso and Nastasi, 2014). Airports compete when they serve the same catchment area 

(Lieshout, 2012), or when they have a favorable geographical position on the route from A to 

B, of relevance to FSNCs (Belobaba, 2016). Geography is therefore a very important 

moderator. Airports can influence the decision-making process of passengers and face 

competition in a number of ways. Air fares like discussed earlier in subparagraph 2.1.3 are an 

important determinant. Services provided at the airport also influence the decision-making 

process of customers (Bracaglia, D׳Alfonso and Nastasi, 2014).  These services are often 

strategically offered at time of ticket purchase and can be anything from parking at a discount, 

free public transport to the airport and lounge access. Services generate up to half of total 

revenues of airports and competition for airlines and their customers is fierce (Graham, 2009). 
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Airports need to strategically act on marketing and route development to differentiate from the 

competition. Especially as technology makes it easy for customers and airlines to compare 

when buying a ticket or select a new airport (Bergantino, Intini and Volta, 2020).  

 

2.2 Airlines   

  

The next step is an analysis of strategies airlines use now that the physical infrastructure is 

covered. In the following paragraph, categories of airline business models will be introduced 

and explained. Also, deregulation plays a vital role as it does in relationship to the airports. 

Aspects of the low-cost business model are explored as well as understanding the relationship 

between airports and airlines.  

 

2.2.1 Airline business models    

 

Airline companies can broadly be classified into three categories. Full-service network carriers 

(FSNCs), low-cost carriers (LCCs) and hybrid carriers. Important to note is the NLCs will have 

adopted a full-service strategy or a hybrid strategy. Hybridization of business models has been 

an important evolutionary process in terms of airline business models in the last decade and is 

a strategic move to keep up with competition (Lohmann and Koo, 2013). Hybridization is 

common among most airlines to some extent as it generates extra opportunities for revenue 

creation (Dziedzic and Warnock-Smith, 2016; Klophaus, Conrady and Fichert, 2012). It is 

important to note that within the categories, differences are still very recognizable as the 

industry itself has a very dynamic nature (Mason and Morrison, 2009). The airlines and airports 

serve as critical components of the socio-economic structure (Bergantino, Intini and Volta, 

2020. Especially in periphery regions with a lack of access to any type of transport like the 

north of Scotland, airport provide a vital socio-economic link with the rest of the country 

(Lieshout et al, 2016). This national and economic interest leads to state-funds in a regulated 

market. State funds that act as accelerators of network development and developing financial 

viability. This is also particularly relevant in times of crises. Airlines and airports receive state 

funds to survive as they are seen as critical and will only operate efficiently when serving more 

than 3 million passengers a year, their minimum efficient scale (Ramos-Pérez, 2016; Belobaba, 

2016). Many airlines merged or participate in an airline alliance, making them financially 

healthier and better equipped to face competition.  

 

 

2.2.1 Deregulation and airlines     

 

Deregulation gave way to new entrants, entrants that adopted innovative business models. The 

rise of airline companies with a focus on low costs started two decades ago (Lin, Mak and 

Won, 2013; Franke, 2004). The drive for low costs and offering low prices to customers is not 

new and not industry specific. Standardization, the benefits of economies of scale and no thrills 

are part of the strategy of this business model (Belobaba, 2016). To develop a proper 

understanding of the business model of LCCs, just like with FSNCs one has to look at the 

product architecture (Mason and Morrison, 2009). Fundamental elements are the service 
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quality of the product relative to the consumer preferences and the design of the organization, 

the structure, the production and distribution choices. Mason and Morrison (2009) analyzed 

the business models of LCCs in Europe and made an index. This index shows the scores for 

six LCCs, namely Easyjet, Ryanair, Air Berlin (defunct), Norwegian, Flybe (defunct) and 

SkyEurope. A thorough understanding of the strategy can explain performance and operations 

of the airlines active on the UK market. It seems that specifically Ryanair, which scores best 

in terms of profitability, and operates mostly from secondary airports. Ryanair mostly operates 

monopoly routes and faces little competition. This positively influences profitability. A more 

extensive network in general tends to be a good indicator of better overall financial 

performance. Competition between airlines in the United Kingdom grew rapidly between 2002 

and 2012 (Lieshout et al, 2016).  

 

Deregulation opened up the market at any airport, even the large, classification A airports. This 

means that any airline from the European Union is now able to fly from any airport within 

Europe. This depends on the availability of slots at the preferred airport like discussed before. 

As air traffic and population in the vicinity of larger, classification A airports is denser, more 

revenue opportunities exist for airlines but which are harder to get hold off (Belobaba, 2016). 

Low-cost carriers however first made use of opportunities to fly from secondary and regional 

airports. Operating costs are generally lower, and slots are easier to get hold off.  The business 

model of low-cost airlines is focused on minimizing operating costs, being able to lower the 

airline fare and offering no-thrills onboard (Mason and Morrison, 2009). Periphery regions 

have reaped the benefits from the growth of LCCs as they provided new destinations and 

therefore improved the connectivity of the periphery regions. As these airlines are now shifting 

to larger, classification A airports, loss of connectivity may be a risk for regional and secondary 

airports (Lian and Rønnevik, 2011). LCCs seek opportunities at larger airports as there is a 

larger customer base and therefore larger windows of opportunities, focusing on the more 

profitable business passenger (Dziedzic and Warnock-Smith, 2016).  

 

2.3 Relationship between airports and airlines  

 

Airports and airlines have a symbiotic relationship. They benefit from each other and need each 

other. Without airports, no airlines. Without airlines, no need for an airport. This might be true 

at a conceptual level. Airlines however choose which airports they serve and particularly LCCs 

have a strong bargaining position. Only very big hubs that suffer congestion challenges have a 

relatively strong bargaining position in respect to the airlines and compromise less in 

comparison with regional airports (Lin, Mak and Won, 2013). The exception is the airport that 

is dependent on one carrier. The big advantage for regional airports when served by a FSNC is 

the ability to offer not only the direct destination, like London Heathrow from Aberdeen, but 

also destinations beyond the destination served. In this way, the regional airport can offer a 

virtual network beyond the scope of their market. This results in better connectivity and 

accessibility for the region served (Belobaba, 2016). 

 

The relationship between regional airports and LCCs is not always resulting in mutual benefits. 

Regional airports often have problems being profitable despite the growth of passenger 
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numbers with the arrival of LCCs at the airport (Červinka and Matušková, 2018). Regional 

airports studied in Southeast Asia often had a weak bargaining position. Power imbalance and 

extreme dependency upon LCCs makes regional airports financially vulnerable (Lin, Mak and 

Won, 2013). Studies in Germany and Austria show similar financial distress at regional airports 

(Červinka and Matušková, 2018). Analysis of Lin, Mak and Won (2013) suggest that the 

relative importance of a destination for the LCC can be analyzed through the deployment of 

assets. The higher the frequency, the more important the destination is for the LCC. This also 

strengthens the relative position of the airport to the LCC. The more important the destination 

for the LCC, the better the relationship with the airport will be.  

 

 

2.4 Conceptual model  
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Figure 2.3: conceptual model 
 

 

The relationship between adapting and evolving business models and passenger numbers at 

regional and secondary airports is considered to be negative. The more the business models of 

LCCs develop towards larger, classification A airports, the more pressure this will put on the 

passenger numbers of the regional and secondary airports. Therefore, the propose relationship 

is negative.  

 

 

2.5 Resume   

 

In chapter 2, the theoretical framework discussed. Airports and the catchment areas they serve 

have reaped the benefits from the deregulation of the air services market in the UK that started 

in 1980s. Regions saw an increase in regional air connectedness as LCCs started air services 

and provided customers with lower air fares and more travel options. Airline companies reaped 

the benefit from increased competition between airports and strengthened their bargaining 

position. Now that business models are evolving, regional and secondary airports see a shift 

away of air services towards larger hubs affecting the regions served by these airports and the 

business model of the airports themselves. The next chapter discusses the ways in which the 

research question and the sub questions are addressed in this thesis.  

Adaption of LCC business models 

to serve more large, classification 

A airports  

Connectivity of regional and 

secondary airports and periphery 

regions 

Respective accessibility of 

regional and secondary airports  

Change of networks served by 

LCCs from regional airports.  
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Chapter 3 

 

Methodology  
 

 

3.1 Introduction  

 

The changing behaviour of LCCs has been introduced and discussed theoretically in chapters 

1 and 2. The next step in this thesis is to test situation through four steps. (1) First, the actual 

behaviour of LCCs is analyzed in terms of routes served and passenger numbers. This is done 

for the UK market for air services in the period 2010-2019 at 28 UK airports that have or have 

had LCC operations. (2) The second step is to introduce the concept of accessibility. Regional 

air connectedness over time is analyzed through the total contribution of the airport to 

accessibility of the respective region and the contribution of LCC operations to the accessibility 

of the regions. A comparison will be made between the total contribution of the airport in terms 

of accessibility of the region. (3) Thirdly, differences between regions will be assessed based 

on the outcomes of the contribution of LCCs to the accessibility of the airports and the regions 

served over time. (4) The fourth step is to test for the relationship between LCC and regional 

air connectedness and therefore correlation and causality will be tested. The first step (4.1) is 

to test the correlation between regional air connectedness and connectivity that is provided by 

LCCs at regional and secondary airports. If the criteria for causality are meet, the next step 

(4.2) is to test causality between regional air connectedness and connectivity provided by LCCs 

and is tested with the use of OLS regression analysis on a regional level.  

 

 

 

 

 

 

 

 

 

 

Figure 3.1: schematic overview of research steps 

 

Methods that are used for exploratory analysis of data focus on a descriptive summary and the 

graphical display of the data (Flowerdew and Martin, 2005). The analysis of LCC behaviour 

at UK airports is executed to explore trends in their behaviour. Current theory suggests a shift 

from operating at secondary airports towards the larger airports. To confirm this trend, their 

operations and their passenger numbers from 28 UK airports (see figure [3.2]) over a ten-year 

period will be analyzed. Exploratory analysis is ideal as this form can identify trends and also 

detects outliers which might be interesting in the case of airport business models (Flowerdew 

and Martin, 2005). All the input data for the analysis will be ratio variables. The starting point 

(4) Test of causality between regional air connectedness and LCC operations   

(1) Analyze routes served and passenger numbers 

(2) Analyze regional air connectedness in terms of quality 

       (3)  Contribution of LCCs to accessibility of airports 
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of exploratory research is to examine the distribution of the values. A combination of SPSS 

and Excel will therefore be used to build the database and analyze the data. Hopefully, on the 

basis of the theoretical framework and the data, answer can be given about the behaviour of 

LCCs.   

 

 

3.2 Geographical demarcation 

 

The United Kingdom is an appropriate case as the air services market is one of the biggest in 

Europe and the UK market for LCC services is one of the biggest in Europe. LCCs have had a 

strong presence in the United Kingdom for a long time. The liberalized economy of the UK 

makes it relatively easy to do business. The UK has 60 airports in every specified category, 

according to the typology presented in the theoretical framework. London Heathrow serves as 

the primary gateway to the country. It is the most important airport and serves as the hub for 

British Airways. Several secondary airports serve the metropolitan area of London, Gatwick, 

Stansted, Luton, City and Southend (Gallop, 2019). Most airport are primarily served by LCCs. 

The United Kingdom collects specific data on the number of movements and passengers to 

specific destinations. The Civil Aviation Authority collects data for 60 airports in the UK which 

tracks back to the 1990s, enough to cover the data needs of this research. A big advantage of 

the data set is that gathering of data is standardized for whole scope of this thesis, which will 

improve the quality and validity of the analysis. The data shows the traffic flows per airport on 

route basis. This means that for every airport, every route is specified. This is done on a 

monthly basis. This makes the United Kingdom a relevant area within the scope of the analysis. 

The is also data available that gives insights in non-aeronautical revenues of the airports.  

 

The United Kingdom with its challenging geography, particularly in the north in Scotland, has 

a number of airports that serve local communities. These local airports connect regions that 

have low connectivity. The airports in general don’t host any large carrier as market demand 

is low. The airports have a societal function and are not commercial. As the airports generally 

have a societal function, don’t accommodate any large LCC and have a small number of 

passengers they are being excluded from the analysis of this thesis. London City airport is 

excluded for different reasons. The airport has a very challenging geography and strict 

limitations when it comes to landing rights. Capacity is very limited. LCCs don’t operate out 

of this airport. Due to this limitation, London City is also excluded. 28 airports in the United 

Kingdom are within the scope of this thesis and are therefore selected. The airports are listed 

below with the LCC operating out of the respective airport, currently operating or have had 

operations in the period 2010-2019.  

 

 

3.3 Selection of airlines 

 

To identify LCCs, the list developed by de Wit and Zuidberg (2016) is used. Ryanair, Wizz 

Air and EasyJet are the three primary LCCs of Europe based on market volume. Vueling, 

Eurowings and Transavia are the parts of legacy carriers IAG, Lufthansa and Air-France- 
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KLM. As they are part of a legacy carrier group, but function like an LCC, it makes sense to 

include them. Smaller carriers are Lauda (part of Ryanair) and Blue Air from Romania.  

 

Regional carriers like Flybe and Eastern Airways have characteristics of LCCs but don’t 

completely follow the classic LCC model. Flybe however is included as their business model 

had more LCC characteristics than FSNC characteristics. Furthermore, the operations of Flybe 

were hard to distinguish from other LCCs at the selected airports. As discussed in chapter 2, 

categorizing airlines is not as straightforward as it seems.  

 

Name of airport 

(IATA code) 

Ryanair Wizz 

Air  

EasyJet Vueling Blue 

Air  

Eurowings  

Aberdeen (ABZ) X X X    

Belfast City (BHD)    X   

Belfast International 

(BFS) 

X X X    

Birmingham (BHX) X X X X X X 

Blackpool (BLK) X      

Bournemouth (BOH)   X    

Bristol (BRS) X X X    

Cardiff (CWL) X   X   

City of Derry (LDY) X      

Doncaster Sheffield 

(DSA) 

 X     

East Midlands 

International (EMA) 

X      

Edinburgh (EDI) X X X X  X 

Exeter (EXT) X  X    

Gatwick (LGW) X X X X  X 

Glasgow (GLA) X X X    

Heathrow (LHR)    X  X 

Inverness (INV)   X    

Leeds Bradford 

(LBA) 

X  X    

Liverpool John 

Lennon (LPL) 

X  X     
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Name of airport 

(IATA code) 

Ryanair Wizz 

Air  

EasyJet Vueling Blue 

Air  

Eurowings  

Manchester (MAN) X X X X   

Newcastle (NCL) X  X    

Newquay (NQY) X     X 

Prestwick (PIK) X      

Southampton (SOU)   X    

Southend (SEN) X X X    

Stansted (STN) X  X   X 

Teesside 

International (MME) 

X      

 

Figure 3.1: UK airports, their LCC operators and destinations offered (Civil Aviation 

Authority, 2020). 

 

 

 



 22 

 

                    Figure 3.2: Map of UK airport with LCC operations. 
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3.4.1 Data and material to assess connectivity 

 

The civil aviation authority (CAA) collects data on passenger traffic flows in the United 

Kingdom. To determine the connectivity of airports data is drawn from the databases of the 

CAA. Specifically, the data on passenger numbers from each of the airports to every destination 

served from the airport. An individual assessment of each specified airport will be made which 

will result in an aggregated overview of changes per airport. The CAA provides monthly data 

as well as data on a yearly basis. The data of the yearly passenger numbers will be used for this 

thesis. The period of ten years gives insight into the connectivity changes at the specified 

airports. Table 12.1, the figures on international air passenger traffic analysis and table 2.2 

domestic air passenger traffic analysis will be used as input for the period 2010-2019. A 

spreadsheet per airport with passenger flows per route for the period 2010-2019 will be the 

result. A limitation of this approach is the possibility of multiple carriers on one route. As there 

is no specification of the numbers of individual carriers and information of types deployed only 

result in information about capacity and not about actual passenger numbers, it makes it hard 

to distinguish between type of carrier. In practice, in makes it hard to gather the right data at 

the level of the carrier. Information is not publicly available and only obtainable at high costs. 

Therefore, it is necessary to make assumptions about the carriers. Annual reports, news articles 

and the standardized fleet of LCCs would make it possible to make an estimate of which 

airports are used by LCCs in particular. Primary airports that have a diversified mix such as 

Heathrow, Birmingham, Gatwick and Manchester and attract FSNC customers or serve as their 

hub will be excluded for international flights as it is not possible to distinguish at the level of 

the carrier. As access to these airports is already restricted in terms of available slots, capacity 

growth is constrained and can’t be used by LCCs. LCCs do however operate from these airports 

as slots become available. As every destination adds to the quality score of the connectivity, 

the passenger numbers reflect the development of the connectivity of the airport.   

 

 

3.4.2 Accessibility of UK airports methodology  
 

Accessibility has its roots in graph theory (Malighetti, Paleari and Redondi, 2008). Graph 

theory is applicable for studies of networks of any kind and is often used in studies of airline 

networks. All airline networks can be described by an array of nodes connected by links. The 

nodes are the airports and the links the routes flown by airlines. One particular feature is the 

speed in which an entity, a passenger, cargo and the aircraft assets in the case of the airline 

industry, can be moved from one node to another. As explained, LCCs that perform best have 

high aircraft utilization. The choices of passengers are harder to predict as the shortest path is 

not always the most cost-efficient for the passenger. The passenger might choose a longer path 

to save costs. LCCs only offer direct flights which result in a high score on direct accessibility 

(Zuidberg and Veldhuis, 2012). The most relevant way of measuring accessibility within the 

scope of this thesis are the passenger numbers. The period, 2010-2019, can reveal changes in 

strategic behaviour. Growth in frequency can reveal if destinations became more important or 

the other way around. It will also reveal if routes are abandoned. In this way, the analysis of 

accessibility at British airports can give an insight in the accessibility offered. Charter flights 
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are not incorporated in this thesis, as this data is not available on the level of the carrier and 

will not result in a constant offering of this destination. Other types of flights such as private 

jet services are also excluded as they are not provided on a constant basis either.  

 

A first evaluation of the importance of destinations is made by Zuidberg & Veldhuis (2012). 

They proposed a “scorecard” for destinations. A direct route would result in a score of 1. An 

indirect route, offered by a FSNC to hub, e.g. Aberdeen – Stavanger offered by KLM via 

Amsterdam would already score lower than 1, as the route is not direct. It is not within the 

scope of this thesis to evaluate all indirect options of the UK airports, as LCCs only offer direct 

routes and have only begun experimenting with offering connections. Not every destination 

will contribute in the same way to the economy of the region. A flight from Aberdeen to Faro 

(Portugal), a holiday destination, will not be as beneficial to the economy as a flight from 

Aberdeen to Stavanger, a destination with similar economic characteristics (oil industry) in 

comparison with Aberdeen. A standardized evaluation method is developed to be able to the 

relative importance of the destination to the region of the airport. This is evaluated one-way 

round, from the perspective of the UK airport. The flight from Aberdeen to Faro would 

inevitably be beneficial for the tourism industry in Portugal. To input variables for the analysis 

are the population of the destination, in the functional urban area as collected by Eurostat. A 

scale of 1-5 is proposed, 1 = 0-100.000; 2 = 100.000-200.000; 3 = 200.000-500.000; 4 = 

501.000-750.000; 5 = 750.001-1.000.000; 6 = >1.000.001. The bigger the population, the 

higher the demand for the service will be. The second variable is the number of companies 

active in destination city. Eurostat provides standardized data of regional gross domestic 

product for most regions in Europe. A scale of 1-6 is proposed, 1 = €0-5.000; 2 = €5.000-

€10.000; 3 = €10.000-15.000; 4 = €15.000-€20.000; 5 = €20.000-25.000; 6 = > €25.000. The 

higher the income per person per year, the more likely it is the region can benefit from the 

service. The third variable is the amount of passenger travelling on the route on average in the 

period 2011-2019. A scale of 1-6 is proposed. 1 = 0-5.000; 2 = 5.000-10.000; 3 = 10.000-

25.000; 4 = 25.000-50.000; 5 = 50.000-100.000; 6 = >100.000 passengers per annum. On 

average, the seat capacity of a typical 737 (Ryanair, 189 seats) or A320 (Wizz Air and EasyJet, 

186 seats) is 187. Routes served on a weekly basis, year-round will result in a capacity of 9724 

seats. Seasonal routes will do half of that, 4862 seats per year. If the carrier starts operating 

more flights per week, the capacity will increase just like the amount of passenger transported. 

A daily flight will result in a capacity of 68255 seats per year. As the number of weekly services 

increases, the quality of the service does as well. Therefore, a higher number for a higher 

number of passengers.  The lowest possible score is 3 and the highest possible score is 18.  

 

Consider the route from Manchester Airport to Paris Charles De Gaulle. The Paris metropolitan 

area in 2016 according to Eurostat had 12,824,378 inhabitants. This will result in a score of 6, 

as 12,824,378 is more than 1,000,001 inhabitants. Secondly, the regional gross domestic 

product is considered. The Paris metropolitan area in 2019 had a regional gross domestic 

product per citizen of €54.200, - (Eurostat, 2020). This is more than €25.000 per annum, which 

results in a score of 6.  In 2019, 286.380 travelled from Manchester to Paris, the most important 

economic center in France. As 286.380 is more than a daily service, it gets a 6 as a score. The 

total score for the air service between Manchester and Paris Charles De Gaulle is 18. This 
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doesnot come as a surprise as the Metropolitan area of Paris in Europe has only equal, Greater 

London.  

 

Combined, every route is scored and the total score of all destinations will give an indication 

of the quality of the network of each of the UK airports. To evaluate changes it the period, the 

calculation is performed at the beginning in 2011 and in 2019. As the networks of LCCs 

expand, the score will get higher. Particularly if LCCs open service to regions with economic 

importance, this will add to the infrastructure function of the airport. Due to limitations in the 

data, not all international routes are included as they are both served by LCCs and FSNCs. The 

connectivity of the networks is established to assess the relative quality of the networks 

overtime at the selected airports. This to make a comparison overtime as well as between the 

airports.  

 

3.5.1 Data and material to assess accessibility and catchment area of UK airports  

 

The next section will discuss data collection, the processing and methods used to specifically 

answer the question on accessibility. Regional air connectedness will be analyzed to answer 

the question if LCC behaviour changed the accessibility of the region.  

 

The first step is the catchment area of each of the 28 specified airports. As discussed, defining 

the catchment area is a complex matter. The first step is to calculate the weight of the 28 airports 

in their respective NUTS-2 region. Zuidberg and Veldhuis (2012) identified that the maximum 

travel time the airport serves is 120 minutes. LCCs and the air fares they offer widens the 

catchment area. As this depends on the air fare, but also on geography of the region and other 

travel options, the measurement will be too complex to perform as this is rather idiosyncratic. 

The travel time of 120 minutes will serve as a proxy as the 120 minutes is widely researched 

and used. Zuidberg and Veldhuis (2012) use the most important economic center of the region 

as central node for the calculation of the contribution of an airport to the regional 

connectedness. The city center of each of the NUTS-2 regions in the United Kingdom will 

serve as the central node from which the calculation is executed. As the position of the airport 

as well as the position of the city center is static, the calculation of the weight of the airport is 

valid for the entire period unless the economic center of gravity in the NUTS-2 region would 

change. Zuidberg and Veldhuis (2012) argue that the contribution is linear. Zero (0) minutes 

of travel time results in a score of 1 and all travel times of more than 120 minutes result in a 

score of zero (0). For all 28 airports the weight will be calculated as follows: wir = weight of 

airport i for region r; and Tir = travel time by car in minutes to airport i with respect to region r 

wir = 0 if Tir > 120   (3.1) 

If Tir < 120: wir = 1 - (Tir /120)   (3.2) 

Also, for question 2, data of the CAA will be used as input for the analysis. Total passenger 

numbers as well as the passengers transported by LCCs will be used, namely table 12.1, the 

figures on international air passenger traffic analysis and table 2.2 domestic air passenger 
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traffic analysis from the CAA. The weight of the airport calculated for sub question 1 is used 

and the population of the regions in year t provided by the Office for National Statistics. This 

results in the following formula: 

(3.3) 

 

With the calculation of the travel time without congestion with the help of Google, the weight 

of the airport will be calculated and the contribution of the airport to the regional air 

connectedness.  

 

3.6.3 Correlation between passenger numbers, population size and gross domestic 

product per capita 

 

Regression analysis is used to test the relationship between population size, gross domestic 

product per capita and passenger numbers. The empirical results serve as evidence that LCCs 

will more likely serve primary airports. LCC business models tend to shift towards 

metropolitan areas with higher population numbers and better economic performance. A higher 

number of LCCs carriers operating out of the airport will result in higher connectivity. This 

relationship based on the theory is assumed to be linear. The bigger the population, the bigger 

the market for air services will be. LCCs like argued offer low cost air fares, making the relative 

wealth of the population less influential. Fact remains that with higher purchasing power, 

people tend to have more spare time and consume more air services. As most of the 28 airports 

in the sample have high numbers of LCCs operating out of them and mostly a lack of FSNCs 

and LCCs offer direct connections with a high score on connectivity, LCCs behaviour and 

changes will have an immediate effect on the regional air connectedness of the region in 

question. The variables are described in figure [3.4]. Outlying cases have been found in the 

analysis, which has to do with the geography of the country. London is relatively large in 

comparison with other cities both in terms of population and gross domestic product per capita. 

With the use of log transformation, this has been issued. Data might be incomplete for airports 

with multiple operators or operators in the distant past. However, these destinations provided 

the airport connectivity and will therefore be included. OLS or ordinary least square analysis 

is a form of regression most common and used for observational studies like performed in this 

thesis (Flowerdew and Martin, 2005). This results in the following formula: 

 

PAXrt = 𝛽0 + 𝛽1𝑃𝑂𝑃𝑟𝑡 + 𝛽1𝐺𝐷𝑃𝑟𝑡 +  𝜀     
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Variable Description 

Main  

CONrt Level of regional air connectedness offered by LCCs in region r in year t. 

PAXrt Passenger numbers and connectivity score in region r in year t. 

POPrt Population in region r in year t. 

 

GDPrt Regional Gross Domestic product pps in region r in year t. 

 

Figure 3.4: Description of variables used in the OLS model. 

 

3.6.4 Hypotheses for OLS model   

 

For the models above, the following hypothesis is designed. 

 

H0: There is no linear relationship between the passenger numbers at the airport, the GDP per 

capita of the region served by the airport at NUTS-2 level and the population of the region 

served by the airport at NUTS-2 level.  

 

H1: There is linear relationship between the passenger numbers at the airport, the GDP per 

capita of the region served by the airport at NUTS-2 level and the population of the region 

served by the airport at NUTS-2 level. 

 

3.7 Resume 

 

To answer the research question, three elements are addressed in the data analysis. A review 

of the network at 28 airports in the United Kingdom that have LCC operations in the period 

2010-2019. An assessment of the impact in the same period for changes in the quality of the 

network offered at the 28 airports. The relationship between the passenger numbers, the GDP 

per capita and the population of the area will be statistically tested.  
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Chapter 4 

 

Data analysis and results  
 

4.1 Network development at British airports 

 

The first part addresses the networks that are operated from the airports in the sample. Insights 

into the networks overtime make clear where capacity grew and at what airports it declined. 

The insights provide the first empirical evidence for the shifts of capacity of LCCs in the UK. 

In table 4.1 below, the total number of destinations per airport is shown ranked from the highest 

number of destinations served to the lowest. Included on the right side is the size of the 

functional urban area that is served by the airport. In all cases except London the name of the 

airport corresponds to the name of the urban area. The rank number on the right side of table 

4.1 is the rank of the urban area and its population size in the United Kingdom. It seems that 

the size of the population corresponds with the number of destinations served from the airport. 

The colours stand for growth or decline. Green means a growth in terms of destinations served 

and red means decline in the period 2011-2019. The blue lining indicates the airport is serving 

London. 

  

Based on the data, three categories of airports can be described from the destination analysis. 

Winners, middle-of-the-roads and the disadvantaged. Most notably, all airports in the 

metropolitan area of London gained double-digit figures of destinations. Luton, popular with 

Easyjet and Wizz air, doubled its network in the last ten years. Other gainers are mostly in 

larger metropolitan areas like Manchester, Birmingham, Edinburgh and Glasgow. All 

important economic centers in the United Kingdom. The second category, the middle-of-the-

road airports, hardly changed in the last decade. Airport that face fierce competition in the north 

of England like Leeds Bradford and Liverpool and airports that serve remote areas like 

Inverness in the north of Scotland and Newquay in Cornwall in the southwest of England. The 

disadvantaged lost destinations and the quality of the network diminished. Blackpool, close to 

Liverpool, shut down entirely. Prestwick, popular as alternative to Glasgow but only served by 

Ryanair, also lost a considerable part of its network. Belfast City is heavily constrained and 

Belfast International serving the same catchment area reaped the benefits. Based on the number 

of destinations served, large metropolitan areas are gaining in terms of destinations served and 

small towns see a decline.  

 

The air services market of the UK in terms of destinations at the largest airports grew steadily 

since 2011. The airport that had a smaller network showed a stable network or even decline in 

the number of destinations. The airports that already had higher numbers of destinations served 

and thus with the better connectivity figures grew. This might be explained by the uniform fleet 

of LCCs (Belobaba, 2016) that make it harder to provide business opportunities at airports that 

serve a smaller functional urban area. It may be observed that airports that have an unfavorable 

position within the UK have a bigger network as these airports benefit from their relatively 
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isolated location and customers have fewer options. This creates more favorable conditions for 

the airport business itself and for the region being served. Brexit as well as Covid-19 means 

uncertainty for the networks offered by any carrier.   

 

 
Table 4.1: total number of destinations offered at UK airport in the period 2011-2019. 

 

The total number of destinations offered from each of the airports shows variety. This number 

has been composed of the international destinations offered at each of the airports and the 

domestic destinations. Further details on the differences between the domestic networks and 

the international airports are discussed at paragraph 4.3. It is tempting to generalize the 

relationship between the size of the population and the number of destinations served. The size 

of the population determines the market size of the catchment. This does not explain some 

other observations in the data. Relatively small airports may serve a large number of 

destinations such as Edinburgh. This may due to the fact that Edinburgh is a popular tourist 

destination for tourists from outside the UK. Competition among airports in the UK is common, 

particularly in areas with a high population density which concerns most parts of England. 

Every city has its own airport, despite the relative short travel distance between most places. 

Good examples are the airports of Leeds Bradford and Liverpool, serving a relatively small 

number of destinations as Manchester is close. The travel time in most cases is within the 

benchmark of two hours. Airport that compete for new air services and serve rural airports face 

different challenges. These areas have a low population density, which results in a small market 

size.  A more challenging geography with remote islands makes air transport the most cost 

effective as well as fastest mode. Airport that have a favorable geographical position and have 

a sufficient market size often serve as link between remote areas and the world. The networks 

of the airports grew in quality which is discussed next.  
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4.2 Passenger numbers 

 

The growth in terms of passengers using the airport cannot be fully explained by the growth in 

number of destinations served. Airlines might increase flights on a certain route that already is 

served by another airline or might choose to increase flights to a particular destination. This 

means that growth in passengers’ numbers is not necessarily an increase in quality of 

productivity. What the data reveals is that, like the number of destinations served, most growth 

is realized in the key metropolitan areas of the UK. The table is organized from highest to 

lowest annual passenger numbers. Green means that the airport has seen growth in the 2011-

2019 period. Red means decline. The green prevails in the table. A clear link with the size of 

the metropolitan area can be observed with the largest metropolitan areas showing the highest 

figures in terms of passenger numbers in table 4.3 and the change in passenger numbers in 

table 4.2.  
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Figure 4.1: change in passenger (Pax) numbers, 2011-2019, all airports. 
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Table 4.2: Change in number of passengers (PAX) at UK airports in the period 2011-2019. 

 

 
Table 4.3: total number of passengers (PAX) at UK airports in the period 2011-2019. 

 

Overall, in the bottom of the table, the number of passengers grew steadily every consecutive 

year since 2011. The largest growth can be observed in the largest metropolitan areas of the 

United Kingdom. This is coherent with the observations in paragraph 4.1 in regard to the 

number of destinations. A number of exceptions can be observed in the table. Three airports 
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saw a sharp decline. City of Derry, Prestwick and Blackpool are all (partly) abandoned by 

Ryanair as the airline moved operations elsewhere. 

 

 
Table 4.4: categorization of UK airports. 

 

In table 4.4 the categorization of UK airports is shown based on the typology developed by 

Dobruszkes, Givoni and Vowles (2017). The functional urban area is derived from Eurostat 

(2018). As expected, the UK hosts a relative high number of airports that can be classified in 

the A category, in metropolitan areas with more than 2 million inhabitants. Greater London is 

by far the largest metropolitan area in the UK and hosts a large number of A category airports. 

Heathrow is the biggest airport of London and hosts British Airways. However, it doesn’t offer 

the greatest connectivity as Gatwick offers more destinations as seen in table 4.1. As not all 

destinations have been considered due to the fact that Heathrow is served primarily by FSNCs, 

this might not be solely cover the connectivity comparison. In terms of passenger numbers, it 

is the largest and can be classified as the main airport serving Greater London and is therefore 

classified as A0. All the other airports in London are A3, except for London City which can be 

classified as A2. Outside of London, the West Midlands metropolitan area with Birmingham 

as biggest city only hosts one airport, Birmingham Airport. Birmingham Airport is therefore 

classified as A0. However, airport like Bristol Airport, Manchester Airport and Cardiff Airport 

are rather close and within the two-hour travel range. Passenger might choose to depart from 

any of the other airport within this range. This is also true for most airport in Northern England 

and in South West England. Manchester Airport is the main airport with almost 30 million 

passengers in 2019. It is the main airport in Northern England with 220 destinations. Only eight 

destinations short of Heathrow. Airport in the periphery regions of the UK like City of Derry 

(Londonderry) in Northern Ireland and Inverness in Scotland have the lowest classification (E) 

which is reflected in the relative low number of passengers and lack of connectivity. Notable 

is also Teesside International Airport (MME). MME is situated in North East England and can 

be classified as type C. However, the airport only has 3 destinations and a relative low number 
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of passengers. The proximity of other airports with higher connectivity means the statistics do 

not fully comply with the classification proposed by Dobruszkes, Givoni and Vowles (2017). 

For the analysis, this means that the actual empirical evidence does not fully correspond with 

the theoretical expectation. The capacity of airlines at these airports may be lower or higher 

than can be expected as a result of other airports in the area, demographic factors and economic 

factors like high tourism appeal in for example Edinburgh in category C. In the light of the 

analysis, this is not a problem as most categories have multiple airports in them. Furthermore, 

in the original typology only A had extra categories. Glasgow however has two airports, 

Glasgow Airport and Prestwick Airport. Glasgow can be seen as the main airport as it has 

higher passenger numbers and higher connectivity in terms of network. Glasgow Airport 

therefore gets the classification of B1, in line with the categories under A and Prestwick 

Airports classifies as B3. The classification is in this way the same as the categorization of type 

A airports with the further distinction of type B airports. The size of the metropolitan area is 

the only difference. The categorization is shown in table 4.5.  

 

 
 

Table 4.5: Growth of passenger numbers (Pax) per category in the period  2011-2019. 

 

A shift between the categories as seen in the data is proof of the changing focus of LCCs. 

Interestingly, like seen in table 4.5, the largest relative growth in the last decade is at category 

C airports. The largest quantitative growth is at category A airports. The largest growth of 

capacity is, as expected, at category A airports. Although the relative growth is lower in 

comparison with category C airports, the absolute growth in passenger numbers is the largest 

at category A airports. The airline industry as an entity shows grows at all categories except 

for a minor decrease at category D airports. This can be explained by a growth of the economy 

and a growth of the population. The absolute growth at category A airports also illustrates the 

deployment of assets at these airports and the shift of LCCs to category A airports. This despite 

that the fact that overall there is growth and capacity is deployed at the most profitable routes.  

 

 

4.3 Quality of the network  

 
Every airport is scored based on the economic indicator, the demographic indicator and the 

route development indicator to assess the quality of the network offered. The shift in focus of 

LCCs will theoretically improve the quality of the networks at category A and B airports and 

show no improvements at category C, D and E airports. The data is described for the domestic 

airports served and for the international airports. The development of the domestic network at 

UK airport in the last decade showed an overall decline of quality. The majority of airports lost 

domestic destinations and the overall quality score declined as well. Was the average score of 
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quality of the domestic network in 2011 135, the score declined to an average of 115 in 2019. 

When looking at the scores of demography, a clear trend is visible. The population grows in 

large metropolitan areas and stabilizes or declines in the more rural parts of the United 

Kingdom. As the period is 2011-2019, the economy tends to show signs of recovery as the 

2011 is 3 years after the economic crisis of 2008. The economic indicator shows no immediate 

explanation for the decline. Another clear pattern is the size of the domestic networks in the 

vicinity of rural areas. The airports in Scotland have the largest domestic networks, as the serve 

as the vital link between the numerous islands at the coast of Scotland and the rest of the world. 

Airports in England mostly lack a domestic network as other modes of transport are more easily 

accessible or the distance is simply too short. The North of England are treated as distinct 

metropolitan areas, still the distance in almost any case is less than two hours. Most cities in 

England have their own airport, which show a small domestic network and large international 

network.  

 

 
Table 4.6: Scores of quality of domestic networks at UK airports. 

 

The quality of the international network of the airports in the sample shows clear signs of 

growth. The average quality of the network was 449 in 2011, in 2019 the score was 627. Based 

on the indicators, this means that accessibility of regions in the UK in general improved on 

average. Growth tends to concentrate in the larger metropolitan areas, but most likely in 

London. The growth can be explained by the opening of new services to metropolitan areas all 

over Europe, but most notably by new services to Eastern Europe. The majority of UK airports 

welcomed new services to Eastern Europe, particularly served by Ryanair and Wizz Air. The 

combination of free movement of people within the European Union and the positive growth 

figures after 2011 in the United Kingdom attracted economic migrants from Eastern Europe to 

the UK. The airports in the metropolitan area of London showed a steady growth in the quality 

of network offered to Eastern Europe, serving not only capital cities, but also other urban areas. 

Poland and Romania are the two most important markets in Eastern Europe, with the highest 
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number of destinations, passenger numbers and the highest quality of the network. The link 

between fast(er) growth and size of the metropolitan areas is evident. The larger the size of the 

metropolitan area, the larger the growth of the quality of the network seems to be. As most 

airports in England compete with each other, their domestic networks tend to be rather shallow 

and their international networks focused on Southern and Eastern Europe. The increase in 

quality is the highest in large metropolitan areas.  

 

 
Table 4.7: Scores of quality of international networks at UK airports. 
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Figure 4.2: GDP per capita at NUTS-2 level in 2019. 
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Figure 4.3: Population at NUTS-2 level in 2019. 
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4.4 Regional Air Connectedness 

 

All airports in the sample have travel times below the 120 minutes barrier. The customer in the 

UK in most regions has a choice when it comes to airports to depart from. Airports are 

competing with one another, which is good for the customer (lower prices) and airlines (better 

bargaining position). Will airlines concentrate their operations? Only a few regions have less 

than 2 options, most notably the rural regions of the UK. The Highlands of Scotland only have 

one airport, Inverness. Areas like South West England have a relatively big airport like Bristol 

and a number of smaller airports like Bournemouth, Southampton, Cardiff (Wales) and Exeter. 

All of these cities can reach Bristol within the two hours’ time frame. From Cardiff to Bristol 

is even less than an hour.  

 

 
Table 4.8: Regional Air Connectedness and travel times of UK airports. 

 

The size of the functional urban area in table 4.6 is the population as defined by Eurostat in 

2018. The travel time is in minutes and corresponds to the time from the airport to the city 

center by car without congestion. The weight of the airport corresponds to the travel time, with 

the incorporation of the maximum travel time of 120 minutes. Particularly the airports in 

Greater London score low. All airports are far from the city center of London in comparison 

with other airports in the UK. Gatwick even is 69 minutes from the city center, without 

congestion resulting in the lowest score in the sample, 0.43. The best score is for Belfast City 

Airport, only 10 minutes from the city center of Belfast. Then the contribution of the airports 

to connectedness. Blackpool obviously does not contribute at all, as the airport shut down 

before 2018. Low scores at airport that are in business can be seen at the airports in Greater 

London. As the population of Greater London is rather big and travel times are long as most 

airports are distant from the city center, their contribution is rather low in comparison with 

other airports in the sample. Still, the airports do score as their passenger numbers are much 

higher due to market demand. Other airports also score relatively low in comparison with their 

geographical location and the size of the population. Teesside faces competition from airports 

in the region like Newcastle and Leeds Bradford. Only three destinations were offered resulting 

in the modest score of 0.2. Leeds Bradford itself scores a low 1.3, despite its sizeable 
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population. The airport of Manchester is within reach and serves most of North England. It 

scores 7.0. Most notable exception is Edinburgh Airport, which scores 13.2. The relatively 

small population in the urban area combined with the number of passengers at the airport and 

the favorable geographical location can explain this high number. Furthermore, Edinburgh is a 

popular tourist destination and offers a high number of connections to remote areas of Scotland. 

Bristol Airport has a favorable geographical position in South West England. The average score 

is 3.0 in 2018. The average weight is 0.79 in 2018.  

 

Over time, connectedness of UK airports increases. Whereas on average, UK airports had a 

score of 2.5 in 2011, the score increased to 3.0 in 2018. Airports that gain ground mostly saw 

an improvement of their network, mostly due to expansion of LCCs. This is also true for 

airports that lost ground like City of Derry and Prestwick. Both airports saw Ryanair downsize 

its operations. Airport in large metropolitan areas like Manchester, Birmingham and Edinburgh 

as well as all Greater London airports saw figures improve, due to expansion of LCCs. This 

follows population growth in the Britain’s metropolitan areas. Overall, LCCs expanded at 

category A airports and downsized or remained a stable operation at airports classified as B-E. 

This is in line with earlier research on the behaviour of LCCs. As the census of 2011 did not 

include data on the urban area of Belfast, figures were not included. LCCs did expand at Belfast 

International in the period in terms of passenger numbers and network offered.  

 

 

4.5 Statistical relationship between economy, population and passenger numbers  

 

This paragraph evaluates the results of the linear regression that has been executed to test the 

relationship between the passenger numbers, the population of the NUTS-2 region the airport 

serves and the GDP per capita of the NUTS-2 region. The total of passenger numbers of all the 

airports in the sample of the year 2019 have been included. To improve the linear relationship 

between the variables, two of the variables have been subjected to log transformation. The two 

variables are passenger numbers per annum and the population of the NUTS-2 region. This 

resulted in better fit and improved the linear relationship. The GDP per capita at NUTS-2 level 

has not been subjected to log transformation as this did not improve linearity in the analysis. 

The assumptions of the linear regression model improved after log transformation. The 

scatterplot (see Appendix I) meets assumptions and therefore the linear regression can be 

executed. The outliers in the graph can be explained by the demography of the United 

Kingdom. The metropolitan area of London relatively large in terms of population numbers 

(12.434.823) and a considerable proportion of the people of the United Kingdom (66.796.800) 

live in the capital. Graphically represented, this implies that airports serving the London 

metropolitan area will become an outlier. The log transformation made it less prone in the 

graphs.  
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Model summary 

R R square 

0,769a 0,591 

a. Predictors: (Constant), Population size, GDP per capita (log) 

b. Dependent variable: passenger numbers 

 

Coefficients 

 Unstandardized 

Coefficients 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

  

 B Std. Error Beta t Sig.  

(Constant) 1,323 1,367  0,968 0,342 

GDP per capita 

(Log) 

0,751 0,245 0,502 3,060 0,005 

Population size 9,792E-6 0,000 0,348 2,122 0,044 

 

Table 4.9: Model summary and coefficients.  

 

In a multivariable linear regression, the R Square is important as it adjust for the number of 

variables in the model, in this case one dependent (passenger numbers) and two independent 

(population size and GDP per capita) variables. 0.591 (table 4.8) implies a moderate influence 

of the two variables on the size of passenger numbers. Both independent variables (V3LOG 

being population numbers per NUTS-2 region and V4 the GDP per capita per NUTS-2 region) 

shows significance stronger than 0.05. This implies that both the population and GDP per capita 

are predictors of passenger numbers at British airports. It confirms the importance of market 

size and the economic indicators for the demand of travel. LCCs will opt to serve larger markets 

as it will be easier to generate economies of scale at larger markets. We can accept hypothesis 

H1 for both the relationship between the passenger numbers and the population of the area and 

between the passenger numbers and the GDP per capita of the area. We can reject the null 

hypothesis for both independent variables.  
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Chapter 5 

 

Conclusion and discussion 
 

LCCs provide a fundamental adaption of the market for air services. Their innovative business 

model primarily differs from FSNCs in terms of uniformity of fleet, lack of legacy structure in 

terms of human capital and a lack of base that provides the flexibility to offer those routes that 

are most profitable for the firm. The business model of LCCs is focuses at expansion at those 

markets that combine the necessary scale in terms of population size, the necessary wealth in 

terms of GDP per capita and the necessary windows of opportunity in the form of airports with 

a lacking customer base that gives the LCCs a beneficial bargaining position. The unique 

combination of a business model that is focused on low costs created by economies of scale 

makes it possible to offer a low price. As all thrills are scrapped from the air ticket, customers 

pay only for the services they want. This model makes the market size bigger as flying becomes 

available to more customers. The shift of growth towards larger metropolitan areas has 

implications for regions that saw the LCCs come and go. Their connectivity decreases and in 

some cases collapses. Market forces determine where LCCs operate and the harsh economic 

reality is that this means growth at places that are already well connected and decline at places 

that already had a hard time keeping up.  

 

The core regions of the United Kingdom see the benefits from the growth of LCCs at their 

airports. The larger metropolitan areas attract LCCs with their large population, particularly 

London, and their relative wealth in terms of GDP per capita. As FSNCs only serve these places 

scarcely with the notable exception of London Heathrow as the hub of British Airways, LCCs 

gracefully entered the markets providing the necessary air services to a wide array of European 

destinations. Most notably to holiday destinations in Southern Europe and as a bridge between 

Eastern Europe and the UK, the latter being a popular destination for labour migrants. The 

costs of the air fare no longer being relevant as prices become lower and lower. The more 

efficient the LCCs become, which is caused by generating economies of scale due to 

centralization at selected airports, the better it is for their networks offered at these selected 

airports. In this way, airports other than London Heathrow gained in importance due to the 

networks offered by LCCs and LCCs provided a kind of hub at the airports. Theoretically, this 

is not a hub in the classical sense as passengers do not use these airports and these airlines to 

transfer between flights.  

 

The LCCs in the study have operations in other European countries. It is not hard to imagine 

that the models that these companies operate does not differ on other markets. The aspects of 

the LCC business model will not completely change. They are irrespective of the market. 

Airports that serve as hub for a FSNC are harder to get access to as they might have the same 

challenges as London Heathrow. However, to be completely certain about these challenges, 

individual airports should be analyzed. Larger European markets like France, Germany and 

Italy provide unique market opportunities for LCCs as they have one centralized hub for the 
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respective FSNC. Secondary destinations with sufficient demand provide opportunities for 

LCCs. Market demand not seen by FSNC or simply operated more efficiently by LCCs.  

 

LCCs in the United Kingdom grew their operations specifically at the airports serving the larger 

markets. Connectivity and accessibility of larger metropolitan areas grew while the periphery 

regions dependent on air services saw growth at a slower pace as market demand was not 

sufficient enough to justify larger LCC operations. The concentration of air services of LCCs 

at larger markets is sound from a business perspective. Centripetal forces might be at play, 

where commercial air services simply follow market demand. The quality of the network 

improved at the places that already were frontrunners in terms of network quality.  

 

The competitive landscape of the UK market for air services while writing this thesis changed 

dramatically. The dangerous entrant, Covid-19, shocked the entire economy and let the 

contemporary economic structure collapse. Shockwaves that moved through the airline 

industry quickly. Airlines had to shut down their entire operations for months. It is not yet clear 

what the implications of the lockdown will be. Airlines have to cut capacity, prepare for lay-

offs and cope with the new reality. The competitive landscape in the UK changed before the 

current crisis when the United Kingdom voted to leave the European Union (EU). In the last 

decade, the United Kingdom attracted a large workforce from Eastern Europe. The economic 

implications are yet to be revealed at the end of this year when the UK will ultimately leave 

the EU indefinitely. Third major crisis is the collapse of Flybe, one of the largest regional 

carriers in Europe. Flybe was included in this thesis as the business model is mostly low cost. 

The primary difference of Flybe in comparison with EasyJet, Ryanair and Wizz Air is the fleet. 

The deployment of smaller aircraft made it economically viable to fly from smaller airports for 

a long time. This was very beneficial and even necessary for the remote regions of the UK, 

where deployment without subsidies is not economically viable for the LCCs. LCCs are clearly 

bounded by their economic reality as the analysis shows. LCCs focus on the larger markets in 

the UK. The airports of Greater London, the North of England and larger metropolitan areas in 

the rest of the UK, namely Bristol, Belfast and the urban areas of Scotland. They provide the 

biggest customers base and generate the largest revenues. The diminishment of Flybe meant 

airports like Southampton (95%) and Belfast City (80%) lost a large proportion of their flights. 

As the analysis clearly shows, passenger numbers would not be sufficient for another LCC to 

step in. The connectivity landscape of the UK dramatically changed in the last ten years with 

the focus on large urban areas and concentration (resulting in the necessary economies of scale) 

at airports in the proximity of these urban areas. Current Government vowed to commit to 

regional connectivity, but in practice no support means no connectivity as Flybe was loss-

making for most of its existence.  

 

As data was not as straightforward as it seems, the quality of the thesis would have been better 

if the CAA would have provided the data. Data on the level of the carrier. This would have 

improved the validity as it would have been 100% sure which carriers is responsible for which 

part of non-monopoly routes. It would also have been sensible to know the exact type of aircraft 

used for the operations and the exact number of passengers per month. Not every route is 

operated on an annual basis and most routes are operated seasonally. A route served on an 
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annual basis provides better quality for the network in comparison with a seasonal service. 

More detailed data would have given insight in these aspects. The validity of the data is 

nevertheless trustworthy as they come straight from the CAA and the respective websites of 

the airports.  

 

The results show a clear process that LCCs been through in the last decade. LCC started 

expanding their fleets, expanding their networks from the majority of airports in the UK and 

this started to improve the quality of the airports. The airports that gained the most are located 

near the areas with the largest market potential. The regions with a larger population saw higher 

gains in terms of destinations offered, the number of passengers departing from the airports 

and the highest quality score. It would be interesting to see what the Covid-19 pandemic will 

do in terms of networks offered at UK airports and what the effects will be on the business 

models of the airports.  

 

The quality score of the networks at British airports generally shows growth. The quality of 

the network has been growing more significantly in the large, metropolitan areas of the UK. 

The quality shows a relative decline at airports that serve periphery regions or show stagnation. 

This is in line with the prediction that growth tends to concentrate at airports that serve major 

metropolitan areas. It is also in line with the prediction that LCCs that open bases at these 

airports serve as the engine for growth. It shows the quality score of the domestic airports and 

the international airports served within Europe. Limitation in this respect is the absence of 

airports outside of the Europe. This component is therefore not included in the quality scores 

presented in this thesis. It means that airports that have FSNCs serving intercontinental 

destinations have a lower score in this study than in the real situation. Even without the scores 

of these routes, the scores are already substantially higher at these airports than airports without 

these services.  

 

The statistical analysis shows a clear relationship between the size of the population and the 

number of passengers. The population size of the area served is a clear indicator of the relative 

size of the airport. The larger the population size of the region the airport serves, the more 

passengers the airport can expect. This is in line with the theory on airports and in line with the 

database data. The population size can be seen as one important explanatory variable for the 

size of the airport, but there are some notable limitations. The first one is the geographical 

entity used to test the relationship between population size and number of passengers. NUTS-

2 level has been used which is a statistical level used by Eurostat and the national office of 

statistics of the UK. It is a relevant level as economic, social and demographic indicators are 

collected at this level. This makes it easier and more reliable to compare regions. However, the 

NUTS-2 level does not always correspond with the catchment area of the airport. It could imply 

that some airports have a market size than anticipated and some have a lower market size. As 

the catchment are theoretically depends on the travel time between the customer and the airport 

and not necessarily distance, the size may also depend on other antecedents such as congestion, 

available modes of transport and costs of travel. The personal decision-making process depends 

on the personal context of customers making it borders of the catchment area more fluid than 

stable. A larger population is not a guarantee for a large number of passengers, as airport 
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serving less prosperous region with lower power purchasing parity will imply a lower number 

of people that can potentially afford a ticket or fly less frequent. Obviously, the entrance of 

LCCs in this respect will results in lower prices and improved accessibility of air travel as a 

mode of transport.  

 

Prosperity of the region is therefore an important determinant besides population size. The 

gross domestic product per capita of the region is also measured at NUTS-2 level, but this is in 

comparison with the size of the population less problematic. The differences within the 

catchment area when mapped show that there are differences between the core and the areas 

surrounding the core, which shows centripetal effects. But GDP per capita is still high meaning 

that it still has an influence on passenger numbers. The linear relationship might also imply 

that the higher your income, the higher consumption of air travel can be. This is in line with 

theory on for example labor economics. When people have higher wages, leisure time becomes 

more affordable and with declining prices for air tickets, making it more attractive to use air 

travel as a mode of transport and also more frequent than people for which leisure time is a 

more expensive commodity. This is of course not tested as such but could be empirically tested. 

The data shows that the GDP per capita is a significant determinant of passenger numbers, but 

less significant in comparison with population size. This might have to do with the decrease of 

prices for air tickets, making this component less relevant in the decision-making process of 

customers. A limitation might be the variable itself. The gross domestic product per capita 

simply is the total figure of production in the NUTS-2 level for a specific period divided by the 

population size. The use of power purchasing parity might say more about the relative influence 

of income on frequency of air travel and therefore passenger numbers. The relative costs of 

leisure time might be an important determinant of frequency of air travel as prices of air travel 

decline. Interesting would be to analyze the potential effects of internalizing the costs of 

externalities such as emissions on the frequency of air travel and the passenger numbers.  
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