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Airline hub as a source of competitive advantage

Abstract: The development of airport infrastructure and ¢oeadf airline hubs, which have

a great importance for the economy, encouragedmtigh analysis of their role for airlines.
Hub airports are the fundamental source of the @atitiyee advantage of full service network
carriers. This article explains their role for més. The paper presents also the most
important properties of airline hubs, which afféoé competitiveness of air carriers. It also
presents major challenges related to the functgroh hub airports, which have to be
addressed by airlines. These issues are very ¢udun to planning of the new central
transport hub in Poland.
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Introduction

In the light of the growing competition in the aiansport sector, it is worth looking at the
operating mechanisms of carriers and the areashichwthey compete with each other

particularly strongly. Airport infrastructure invesents carried out all over the world,

especially those considered as projects of st@gpnomic importance, motivate to consider
the role played by the main communication nodesiidines.

In this study, the presentation of a hub as a soafcompetitive advantage of an air
carrier was considered justified and purposefuthldor cognitive and utilitarian reasons.
While remaining in their intention, the authors wsfed the impact of the carrier's operations
based on a hub port on the improvement of its coithmness, while meeting certain
conditions resulting from the closer and furtheviesnment, business model, and principles
of cooperation with the airport being the main nodthe carrier's network.

Achieving the main goal of the publicatiorequired the formulation and
implementation of partial goals, which included:

- a query of the literature relating to the subgmpe of the study, including in particular
the business models of airlines and discussiorte&nevolution,

- determination of the main features of the netwanlodel, enabling competitive
advantages

- determining the conditions for gaining compettadvantages of carriers operating based
on a transfer port,

- identification of the characteristics of the s airport affecting the competitiveness of
the air carrier.

Studying the literature, the authors identifiedesearch gap, recognizing that the
studies and publications to date mainly refer eoreationship between regional ports and the
development of low-cost carriers. Transfer portd teir relationships with the development
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of network carriers appear mainly in the contextlescriptions of a hub and spoke systems
and strategic alliances. [9, 10, 14] Relativelidiattention was paid to the role of these ports
in building the competitive advantages of individnatwork carriers, assuming in advance
that such a relationship and impact exists, withaling into account the conditions for
obtaining positive effects of their functioning bdson transfer ports, or also the threats that
may arise here.

Competition means rivalry between entities intexésh achieving the same goal. Its
intensity depends on the specificity of the produstfered, the structure of the sector in
which the entities operate, the tools used to coey@es well as the recipient profile of the
activities undertaken. [12] The primary goal of aarriers is, above all, to generate and
increase profits from the transport activities ahdse that support them, and thus to
maximize the financial benefits for their ownersefe is no doubt that the airline sector has a
very large group of stakeholders, especially dugsteconomic importance, prestige, global
reach, and the number of customers. For this reasmnpetition between carriers is subject
to strong political influence in many regions oethworld. It is particularly visible in the
segment of large network carriers, which createsrart nodes important for the economy as
part of their operations. Their development is fpart of government economic programs.

[7]

Competitiveness, in turn, is the ability to competiectively with other entities, and
therefore to resist competition. Therefore, thergiths of the organization create a certain
potential for competitiveness, and the possibibfy positively distinguishing itself from
competitors and exceeding them with the resultsn&s own activity creates a competitive
advantage. [12] It is worth noting that the verysibess model of an enterprise can be a
source of competitive advantage in many respediss iB clearly seen when considering
different approaches to how airlines operate ameigee profits.

Several major business models dominate the se€tdr:Service Network Carriers
(FSNC), also referred to as traditional carrierewlLCost Carriers (LCC), charter carriers,
regional carriers, hybrid carriers (combining featu different models), as well as cargo
carriers that specialize only in freight transporhe operators of specific segments are
characterized by different fleet needs, as welh alifferent approach to the development of
the network of connections and their range. Netwoakriers represent a model that can
certainly be considered the most complex in teriganization and trade. Its name derives
from the network connection grid system, whichlgaeferred to as hub and spoke system
or transfer port system. It consists of providirgsgengers with a connection offer with a
transfer, which is most often carried out in themraode of the carrier's network, which plays
the role of a transfer port. Such an airport isallgualso the main operational base of a
network line. It is worth noting that the conseqeeerof using this solution is a significant
interdependence of the flights performed by theajoe [13]

Importance of a hub airport

An air carrier's network can be visualized as thes connecting all pairs of cities in its
network of connections that generate the demangdesenger transport. They form the so-
called O&D Markets (i.e. Origin & Destination).i#t theoretically possible to serve each such
market using direct connections (referred to astgi-point), but this is most often not
practiced. Firstly, only some of the global O&D iketis generate sufficient demand for direct
cruises within a given city pair to be profitable.

Secondly, the obvious limitations are related ® rdlnge and technical capabilities of
airplanes. Decisions on the methods of deliveritiguasport offer to passengers are therefore
one of the basic issues in the design of airlirtevokks by airlines. [8] Each O&D market can
be served in different ways, ie by direct connei@r with a transfer at a transfer port.
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Other, less common solutions are also possibld) sscdirect flights with a stopover (for
commercial or technical purposes), as well as tigvith a change to connections of
cooperating carriers.

Effective operation of a transfer port also regaiitigat it is located as close as possible
to the theoretical direct route connecting the depa and destination airports for as many
passengers as possible. [9] Otherwise, the jourwewdd be extended and, consequently, the
carrier's offer would be less attractive. Therefaras worth noting that some connections
with a transfer within a given city pair may be awdrable for passengers due to the
unacceptably long total flight time. This is espdlgitrue when the distance from the starting
point of the journey to the final destination makgsossible to use a faster, alternative direct
connection. For this reason, direct connectionsabgimg the carrier's main transfer port are
also quite often offered by network lines, espégiakhen the transfer reduces the
attractiveness of the offer for passengers fromvangcity pair. This relationship is also
confirmed by econometric studies. [16] The markaturrently showing a tendency to launch
an increasing number of direct routes by networki@s. [17] The provision of direct flights
by a network carrier is also justified in a sitoatwhere at least one of the airports in a pair of
cities is characterized by high local demand angtidgag such an O&D market using a
transfer connection would adversely affect the cetitigeness of the offer. In addition, direct
connections are attractive to business customeérsreldy network lines can usually achieve
higher margins. The architecture of the connectietwork is therefore an individual matter
of each carrier, partially independent of the bessnmodel because each operator operates in
the local market specificity to which it must addfg offer. However, there are other
prerequisites for the competitive functioning o tinansfer port system that should be looked
at more closely.

It is worth noting that network lines compete wathich other on the market also when
the routes they offer do not overlap at all. Foaraple, one line flights on the route Madrid -
Warsaw and Warsaw - Singapore with a conveniertheduled transfer in Warsaw are
competition for a pair of Madrid - Dubai, and Dub&singapore connections with a transfer
in Dubai offered by another carrier. The aforemmmed cruises are a response to the demand
on the same O&D market (ie Madrid - Singapore). Eesr, many factors affect the
competitiveness of each carrier's offer to a gi@&D market. One of the basic issues - apart
from the ticket price - is, for example, the timM#&aof connections from the transfer port and
the number of seats available on flights, whiclowallpassengers to transfer conveniently
while maintaining an attractive transfer timesltherefore related to the total travel time. The
standards of the offered product are also partilyulaportant.

Network model as a source of the carrier's competiite advantage

The strength of the network model lies in the scafeoperations and the effective

concentration of traffic in the transfer port. Thddition of one new destination to the

connection network from a transfer port adds ontg @oute, but in practice, it means a
completely new offer for each of the airports sdn®y the carrier and is tantamount to
serving new O&D markets. Thanks to this, the trangbrt system enables carriers to make
their offer available to passengers from a wideggaghic area. [13] It should be underlined
that many O&D markets can only be profitably serusihg the network model. It is related,

inter alia, with network carriers' fleet strategidsat guarantee significant operational
flexibility. These strategies most often take imcount the handling of some connections
with smaller types of aircraft. This is why thewetk carrier can successfully serve airports
with less local demand, managing supply appropyiaend using smaller planes on routes
with lower demand. It also shows the possibilityadfusting the supply on an ongoing basis
(i.e. the available seat-kilometers - ASK) on sidcflights, depending on the seasonal
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fluctuations in demand, and allows the operatooptimally match the right size of the
aircraft to handle a given connection, followinglrdemand. [13] This proves a completely
different approach of network lines to the conddcgetivity. Carriers of other business
models are unlikely to choose to operate an ainbait generates less demand as they would
normally not be able to fill enough seats to ensheeprofitability of their aircraft on flights
from that airport. They usually have the so-calledhogeneous fleet, most often composed of
medium-sized machines of the same type (and thergfith the same or a similar number of
passenger seats and transport capacity). Therefioee network model and coordinated
transfers at a transfer port allow for profitabtaoection with the world also locations with
relatively low local demand. [4] At the same tintegnables the creation of a distinctive offer
and reaching airports that are not of interestaimetitors. In addition, passengers starting
their journey in these places gain access to odestinations offered from the carrier's
transfer port.

However, it is worth noting the consequences ofyapg the above solutions. The use
of smaller machines for some connections, althaugtakes it much easier to obtain the load
factor (so-called LF) at the level necessary tomaan the profitability of the operation, at the
same time is associated with significantly higheit gosts of a passenger-kilometer. On the
other hand, the higher unit costs of servicing samie transfer connections to the transfer
port with smaller planes are compensated by theotis@ger machines on more profitable
medium to long-haul voyages, and therefore thosgaded with machines with a lower unit
cost, using locations that ensure the profitabititythe operation. [4] It is directly related to
the most basic source of a network carrier's coiiyetadvantage, which is also the
foundation of this business model.

It is the so-called the economies of traffic dgnaind it gives sense to the functioning
of the network of connections in the hub and spefsem. The benefits of congestion are
based on the dependence that the marginal costrefporting each subsequent passenger on
a direct route decreases with increasing passddlgeneters on a given route. [1] This
explains why it is beneficial to concentrate tredftc coming from different departure airports
at the transfer port. Given the above, networkieerrusually strive to serve some of their
destinations - especially long-haul destinationwith the largest aircraft possible while
achieving high seat utilization. In recent decadlesre has been a trend towards the use of
larger aircraft by network carriers along with theiarket expansion, so with the development
of the airline, the average number of passengds $eatheir aircraft has increased. [2] In
recent years, however, this has ceased to be llneHowever, it is a very extensive issue that
deserves separate analyzes and publications.

Along with the increase in the number of passengersed at a hub airport, it is
possible to increase the frequency of flights tdividual destinations, including smaller
airports. As already mentioned, smaller types ofraft are usually used, which on the one
hand are characterized by higher unit costs ofssgraer-kilometer, but on the other hand -
they allow for an easier way, with a lower numbéipassengers, to obtain profitability on
flights. The higher frequency of flights allows steming the average connection time at the
hub, which makes its offer more attractive to pagses [4] It also allows passengers to make
one-day trips, which is usually impossible in these of using the services of a carrier
representing, for example, the LCC model, andtismimportant in the case of business trips.
It is also another source of the competitive adag@tof network carriers, obtained thanks to
the existing transfer system. There is also a di#greey that with the increase in the number
of passengers transported, it usually becomedigestand cost-effective to use larger and
larger planes on an increasing number of routes dllows, in the long run, to increase the
carrier's margins, which results in an overall @age in revenues from the transport activity.
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In addition to the above-mentioned issues, a waage of connections from a transfer
port and gaining a dominant position at the airpalfilling this function are also conducive
to increasing revenues by increasing transpofffgdar local passengers. It is possible thanks
to building a local monopolistic position by therar. In the longer term, this leads to an
increase in the profitability of all operations foemed by the carrier. [5] The above
considerations show that the significant sourcesoaipetitive advantage of network carriers
already lie in the business model itself and tHatee nature of the offer made available to
passengers.

Features of the hub airport affecting the competitveness of the carrier

The functioning of an airport as a hub airport @sdcompetitiveness are directly related to
the size and market expansion of the network cathat has a base there. Competition
between hubs can therefore be reduced to compebgbtween network carriers that use the
airports concerned as the main nodes of their m&twhn airport serving a specific location
can be viewed as a natural monopoly. However, véhgiven airport does not constitute the
base of a network line, it is likely to compete lwdther airports in the region for the launch
of a transfer center in it by a potentially intéeek carrier. [15] In research and scientific
analyzes, the results of which are presented in litegature, it is stated that the
competitiveness of a hub airport is highly depemndenthe number of destinations and the
frequency of connections to them, the number oil@ie transfer connections, as well as the
average waiting time of passengers for a trangiéi. It is worth noting that some factors
influencing the competitiveness of a transfer pamt a network carrier are, for natural
reasons, beyond the control of stakeholders. Asdir mentioned, the transfer port should be
located as close as possible to the theoretica&lctdiroute connecting the departure and
destination airports for as many passengers asogp@sSo there is a geographical factor here.
The local climate is also an important factor, regjfient unfavorable weather conditions can
cause traffic disruptions that hinder the operatibthe network carrier. [11] One of the most
important factors determining the development dimoek lines in a given port is also the
local regulatory conditions and the condition o€ timfrastructure, which must allow for
maintaining the desired product standards andedgatelopment prospects.

The source of competitive advantage of a networkietamay also be a favorable
policy of the entity managing the airport, whichiis main base and transfer port. [13]
Usually, the strategic interests of the port managel such a carrier are similar, ie both sides
aim at increasing traffic. From the airport's pexgjve, the most important tools stimulating
development are undoubtedly infrastructure investsjeas well as marketing activities
aimed at attracting new carriers and facilitatihg bpening of new routes by those already
present. Marketing activities of the airport aingicectly at passengers are also important -
they are also partly used by carriers. Airport gearplay a particularly important role in the
area of airport management and stimulating the Ildpugent of the desired traffic structure.
This aspect has a significant impact on the cortipetiess of the network carrier that uses
the airport as a node of the connection networler@lore, there is the cost aspect of building
a competitive advantage. It is possible to suppospecific carrier or group of carriers by
differentiating the number of airport charges adkel and developing a structure of charges
that is favorable to them. In the face of compamitprotection, this differentiation should be
based on objective criteria that can be met by edehested operator, and therefore obtaining
a given level of fees may depend on meeting cedaiitions related, for example, to the
structure of the fleet (size of airplanes) or i@afitructure (length trass). [9] It is also possibl
to exempt carriers from charges for transfer tcaffihe acquisition of a local dominant
position by a single carrier and the functioningitsf base of operations may also justify
reduced parking fees.
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There are also other aspects of the network carrggreration, as well as its hub,
which significantly affect the competitiveness t§ services. The hub and spoke system
requires planning the so-called wave structurerafas and departures at the connection
network node, which is related to their synchrofaaand efficient passenger and baggage
handling at this airport and providing an attragetivansfer time for passengers. Each wave of
arrivals and departures is characterized by seveaahmeters, of which the so-called
minimum connecting time (MCT). This is the minimumme that must elapse between the
scheduled arrival of one flight and the schedulegadture of another, allowing tickets to be
sold for both flights as one connecting journey.TBe timing depends on several factors, not
all of which, however, are under the control of #iecarrier. This parameter depends, among
others, on the turn-around time of each aircrafti¢v is the ground handling time upon
arrival and before the next departure) and the tiegeired to handle passengers and baggage
at the terminal. Therefore, it is a parameter ddpahon the speed of ground handling and
the efficiency of the airport, i.e. it results migirfirom the standard of the airport product
provided by the airport managing body and localti@ators of the carrier (e.g. handling
companies). To ensure the desired, low MCT valad#isiraffic of a given carrier (and its
partners, services which its passengers can aloshsuld be handled in one terminal. [8]
Moreover, the carrier usually has a direct impact tbe quality of service of transfer
passengers in the airport terminal zone dedicated t for example, by running its own
information points or business lounges.

Service at the airport is independent of the cesrienboard product, on the other
hand, it should be noted that the transfer atrestest port as part of a trip based on one ticket
also becomes an integral part of the network a&srigansport service. The passenger's
transfer experience at the transfer airport isretfoee, part of the airline's product. [13] It
should also be remembered that the airport whicheseas a hub and the main base of the
carrier is also the place where a journey beginsnalis for a certain group of travelers. Their
impressions also significantly affect the overalperience of traveling with the given lines.
The quality and standards of the airport producstiaksly affect the competitiveness of the
carrier, as passengers assessing their travelierperalso evaluate the airport product they
have used. It has a dual nature, just like an @reb@roduct. It consists of the physical
infrastructure made available to travelers as veslithe services provided to them. [6]
Important aspects that should be considered, dpam the parameters influencing the
functioning of the transfer system, include: traargmcy of the passenger information system,
waiting times in the queues for security and padspontrol, the walking distances
passengers must cover in the terminal, as well asing times for baggage collection.
Undoubtedly, important aspects are also the stdnofabusiness lounges and waiting rooms
provided to passengers, the availability of shopd service points, as well as the general
cleanliness of the terminal. The importance ofaheve issues is also confirmed by passenger
surveys conducted by industry organizations. [6]cH#n therefore be seen that the
attractiveness of a transfer port and, consequethiycompetitiveness of a network carrier is
influenced by many complex factors.

Summary

Building an effective hub airport system is an etisé element in the development of every
network carrier. It is a complex process that tajesg's. It is worth noting that virtually every

airline business model allows you to gain a contipetiadvantage in specific fields. In the

case of network carriers, the very functioning ofirsterchange port is its key source, which is
mainly due to the phenomenon of traffic concentratin addition, this model allows you to

build a competitive advantage also in other areasneng other things, it creates unique
opportunities for market expansion for operatorswiver, it should be remembered that
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handling traffic within a transfer port is assoettwith the greatest organizational and
strategic challenges. It is also burdened with tgresk in situations of global crisis and
collapse of demand.

The issues presented in the article are at theeceftinterest of carriers, airports,
market regulators, and public administration. Tiessie is particularly topical due to the plans
to build a Central Communication Port in Polandfuture research, it is worth attempting to
analyze the evolution of the role of transit aitpan the light of the hybridization of airlines’
business models, as well as the increasingly eng@thgproblems of the impact of air
transport on the environment and the social respiibg of the functioning of this sector..
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