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Abstract
The civil aviation has always faced demanding challenges. One of the challenges of our days is the massification of its main product: air travel. The increased mobility in our society determines that, different airports, in a geographic area, compete for the same market.  The airlines, their main clients, face a particularly difficult situation, also dealing with though competition and high operational costs, adding to this, the oil prices escalade may have restarted, thus guessing a difficult picture for the airlines in a near future and increased pressure over the airports’ taxation policies. 
The quest for success in this dynamic and competitive market has driven airports to look for revenue augmentation solutions that meet the airlines’ demands of adjustment to their favour of the traditional source of airport revenue: Airport Taxes. To tackle this and at the same time answer to many passenger comfort and quality of services demands, the solution was to go commercial. Meanwhile, advances in air traffic control technology represent a window of opportunity for a more efficient use of airport structures and airspace, therefore increasing the volume of aircraft movements possible within the same infrastructure. 
Many airports around the world, took advantage of the enormous passenger flow thru airport terminals, to market all kinds of services and commodities, in the airport’s premises and in the airport’s surrounding land (often airport’s property). Whether related to the aeronautical industry or not, companies, are naturally driven to seek the advantages of being located next to an airport facility, where business is alive and land prices are lower. This business model has achieved success in many airports around the world and others show signs of development in that direction, taking advantage of this new trend, in which airports make profit acting as the landlord, in what are already being called: Aerotropolis. 
The regional economy is animated by the presence of a prosperous and growing airport city, but regional planning must integrate the airport city adequately, specially in what concerns to it’s transportation network  that will, not only, provide access but also has the potential to expand the airport’s area of influence. 
Key Terms:
Air Traffic Control,

Airport City,

Airport Operations,

Airport System,
Capacity,

Revenues,

Transport Networks.

Resumo

A aviação civil sempre enfrentou desafios exigentes. Um dos desafios dos nossos dias é o da massificação do seu maior produto: as viagens aéreas. A elevada mobilidade da nossa sociedade determina que, diferentes aeroportos, numa dada área geográfica compitam pelo mesmo mercado. As companhias aéreas, suas principais clientes, enfrentam uma situação particularmente difícil, lidando, também com feroz competição e altos custos operacionais, adicionando a isto, a escalada dos preços do petróleo poderá ter recomeçado fazendo adivinhar um quadro difícil para estas num futuro próximo.
A procura por sucesso neste dinâmico e competitivo mercado, levou os aeroportos a procurarem soluções para o aumento das receitas que vão de encontro às exigências das companhias aéreas, de ajuste a seu favor, da tradicional fonte de receitas dos aeroportos: as Taxas Aeroportuárias. Para colmatar este problema e ao mesmo tempo responder às muitas exigências de conforto e qualidade de serviços por parte dos passageiros, a solução foi a viragem para a comercialização. Entretanto avanços na tecnologia de controlo de tráfico aéreo representam uma janela de oportunidade para um uso mais eficiente das infra-estruturas aeroportuárias, incrementando assim o volume de movimentos possíveis com a infra-estrutura actual.
Muitos aeroportos, pelo mundo fora, tiraram proveito do enorme fluxo de passageiros através dos terminais aeroportuários para comercializar todo o tipo de serviços e produtos, tanto nas instalações aeroportuárias como nas áreas circundantes do aeroporto (frequentemente propriedade do aeroporto). Sejam elas ligadas ou não à indústria aeronáutica, um número significativo de companhias procura as vantagens de estar localizadas junto a uma infra-estrutura aeroportuária onde o negócio está vivo e os preços da propriedade são mais baixos. Este modelo de negócio atingiu sucesso em muitos aeroportos pelo mundo fora e um número significativo deles estão a tirar vantagens desta nova tendência, em que os aeroportos realizam lucros sendo os senhorios, no que já estão a ser chamadas: Aerotropolis.

A economia regional é animada pela presença de prósperas e crescentes cidades aeroporto, mas o plano de ordenamento territorial deve integrar adequadamente a cidade aeroporto, especialmente no que concerne à sua rede de transportes que, não só providenciará acesso como também tem o potencial de expandir a aérea de influência do aeroporto.
Palavras-Chave:

Capacidade,

Cidade Aeroporto,

Controlo de Tráfego Aéreo,

Operações Aeroportuárias,

Redes de Transporte,

Rendimentos,
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1. Introduction
1.1. Theme context

Today’s airports are gateways to a fast moving and globalized world, where the way of travel and doing business challenges them to meet the modern consumer’s higher demands. In order to be competitive and to efficiently provide basic air travel as part of a wide range of other services, airports should develop into more then infrastructures solely devoted to the support of the air operations and air operators. 
 The airport business panorama, is one of strong competition, either among airports located in the same geographical area as competition from other kinds of surface transportation, namely from HST services between major cities. The high quality roads of Europe are also a factor in promoting individual transport in the less then 1000km journeys (Button, et al., 1991). Nevertheless, synergies may be explored between air and land kinds of transportation, aiming for the expansion of an airport’s area of influence
.

The growth of the airline market powers the growth of the airport business. Revenues directly from the traditional airport taxes and air navigation services or indirectly thru passenger paid services are the backbone of the highly costly airport business. Meanwhile airports keep actively searching for innovative ways of improving their profit on the Land-Side and what started as passenger services quality improvement, is proving to be a major source of revenue. Consequently airports are starting to be looked at as service providing facilities where the air transportation service powers the growth of the air travel’s ‘complementing services’, in a vicious, growth, cycle mainly fed by the passengers flow thru the airport. In this business environment the ‘off the fence’ services providing is also actively being explored by the airports, since in many cases they are the owners of vast portions of land adjacent the main infrastructure and if environmental, safety and noise regulations are meet, then clusters of industry, services and even tourism may naturally arise in this areas much as it happened around seaports throughout history. Hence the evolution of ‘Airport Cities’ consequentially poses new challenges to airport management.

In order for the airport business to be effective, airports should be well integrated in their national and regional land transportation network, which, beyond the basic access to the air infrastructure should be explored to amplify the airport’s area of influence with obvious economical advantages for the airport and to the region it serves. This potential growth of the economy motivated by the improvement of the mobility in a widened geographical region results in a sustainable growing of the air market, which is at the base of the business model. The potential development of an airport city, only adds value to the equation.
1.2. Objectives
The main objective of this work is to study the air-side perspective of the airport business, considering the impacts of this transportation structures within the region they serve and their prospects of evolution into an airport city.

1.3. Thesis Structure

This work is structured in five chapters that will take us through the different aspects of airport management.


In Chapter 1 the introduction of the theme context is presented together with the objectives and structure of the work.


In Chapter 2 the state of the art revue is presented revealing the work that has been performed in this field and the relevant legislative context.

The Chapter 3 is a description of the most relevant aspects of the airport management including the analyses of some business models.

The Chapter 4 is dedicated to the analysis of the several impacts of the airport cities in a geographical area, the integration of such a structure in the transportation network and the benefits that both a region and an airport can take from the careful planning of these matters.

In the, concluding, Chapter 5, this work’s summing, final considerations and future investigation perspectives are presented.
2. State of the Art Revue

 The deregulation of the airline market in the late 1970s in the US and the airport in the following decade had repercussions in Europe that saw liberalization arrive nearly a decade later. The first country in Europe to undergo an airport liberalization process was the UK, where, airports that were still in state’s hands where making a profit.


 A number of authors have referred this period mainly when analysing the matter of ownership and governance of an airport. Some of those authors are: (Doganis, The Airport Business, 1992), (Button, et al., 1991), (Wells & Wensveen, Air Transportation, A Management Perspective, 2004) and more recently (Gillen, 2009) with an inside on the ongoing privatization and public-private partnerships in some airports around the world.


Some books written by: (Doganis, The Airport Business, 1992), (Ashford, Stanton, & Moore, 1997) and (Wells & D., Airport Planning & Management, 1996), although, outdated, offer a broad perspective of the managing, technical and operational aspects inherent to airports.

As the traditional clients of an airport and sharing some of the same concerns that airports do, the airlines basic operational and managing aspects are covered in the following books: (Button, et al., 1991), (Doganis, Flying Off Course, The Economics Of International Airlines, 1991) and (Wells & Wensveen, Air Transportation, A Management Perspective, 2004).

The relevant legislative and regulatory framework involving airports has been obtained from the consultation of the websites of the following organizations: European Commission, EUROCONTROL (European Organisation for the Safety of Air Navigation), FAA (Federal Aeronautics Administration), IATA (International Air Transport Association), ICAO (International Civil Aviation Organization) and ACI (Airports Council International).

 To complement this information and specifically on the subject of this paper some of the following authors’ articles were consulted: (De Bruijne, Kuit, & ten Heuvelhof, 2006), (Kasarda J. D., 2008), (Jarach, 2001), (Poole Jr., 1994) and (Ribeiro, 2007) among others.

Finally, on the subject of airports developing into airport cities, John Kasarda, (who carved the term: AEROTROPOLIS) has been studying and promoting the concept of airport city.
3. Airport Management
3.1. The Airport Business

Airports are infrastructures that bring together, different activities and elements to facilitate the surface-to-air modal interchange of passengers and freight. Modern airports, with their long runways, taxiways and terminal areas, with expensive ground handling and flight navigation equipment, constitute substantial infrastructure and maintenance investment. As such, frequently, they are part of the national transportation system to produce maximum benefit from public investment (Ashford, Stanton, & Moore, 1997; Doganis, The Airport Business, 1992).


Although airports worldwide share many common business characteristics, each airport operates within its own unique local context. All are required to implement the internationally accepted guidelines specified by the ICAO (the UN body which regulates air transport but has no inspection capacity) (Ashford, Stanton, & Moore, 1997). Yet, each airport must also respect the local culture, legal practices and regulatory requirements. Accordingly, airport operators work closely with their aviation partners:  the airlines, air navigation service providers, concessionaires, local and national governments and regulatory entities (Airports Council International, 2006).

The group of activities that is present in most airports and that represent a source of revenue can be divided in to Air-Side Activities and Land-Side Activities
. The Land-Side Activities are those that are not related to the air-operation but to the commercial side of the airport business. They include the exploration of the F&B, retail shops, car parks and any other type of commercial activity that takes place in the airport or in its property. The Air-Side Activities are those related to the air operation and include: ATC; aircraft handling, parking and maintenance; hangar and other airline facilities’ rents; the handling of passengers and cargo as well as the airport’ air-side safety and security.

Costs and Revenues


As mentioned above the spectrum of activities that can be encountered in an airport is immense. Providing services and facilities have high costs to the airport, (especially the air-side related). The charges to the users, must not only, reflect the cost of maintaining infrastructure and equipment into high operation standards but also their investment costs. These charges are: the collection of Rents to concessionaires and Airport Taxes to the airlines. Some of the airport services are provided directly by the airport authority, others may be subcontracted to third party companies that must operate under the regulatory authority’s procedures and rigorous safety standards. 

The airport activities can be divided into three main groups (Doganis, The Airport Business, 1992; Ashford, Stanton, & Moore, 1997):

· Essential Operational Services and Facilities


Such services are primarily concerned with ensuring safety of aircraft and airport users. They include ATC services provided at the airport to facilitate the approach and landing of aircraft
; communications and meteorological services; Aircraft maintenance, servicing and engineering; SAR, fire and ambulance services; security police, costumes, agricultural, immigration and health inspections 
 and finally runway and building maintenance.

 
These facilities and services are normally provided by the airports themselves or by local or central government departments. Even when the airport is the service provider, it may be constraint by government policies or national or international regulations.


At the majority of European airports, ATC and the associated meteorological and communications services are undertaken by government departments. In these cases the airport is actually charged for these services and reflects these costs in the airport taxes.

· Handling


A variety of handling activities is performed in airports. Some are associated directly with aircraft itself and include cleaning, provision of power and loading/unloading of the baggage and freight hold. This is referred as ramp handling. Other handling activities are more directly traffic related and cover the various stages of processing passengers and cargo through the terminals and onto the aircrafts.


Many of these activities are subcontracted by the airport to private companies and their cost is reflected in the Airport Taxes.

· Commercial Activities


Commercial activities go beyond the usual shops, restaurants, bars and car-hire kiosks. They include such wide variety of services that would cause envy to many city shopping malls. From cinemas, bowling alleys, hairdressers and discotheques to hotels, amusement parks, post offices and repair shops are along the activities that take place in airports’ premises and in the surrounding airport owned land.


At most European airports, commercial facilities are provided by concessionaires, who will be specialists in their own field of business. The airport authorities will collect concession fees or rents from these companies.


In a small number of airports commercial activities are ran by the airport itself but the trend of commercialization on airports goes in the opposite direction. Car parking is the exception and is still usually explored directly, by most of the airport’ authorities. 


Ownership and Governance


Air transport was considered by the governments as an integrated and important part of the transportation system. But from the late 1970s and 1980s on, airport business started to improve and their management progressively went from the state authorities to private hands, after calls for deregulation and privatization in Europe and especially in the US. Since then in both airports and airlines, especially in the US and the UK, the state’ intervention was withdrawn from their business. Liberalisation of the sector is also part of the recommendations of OECD (Organisation For Economics Co-operation and Development, 1997). Presently, state governments still hold totally or partially the airports’ infrastructure but either the management is contracted or the infrastructure is subjected to concession to private hands (Doganis, The Airport Business, 1992; Button, et al., 1991).

There are at least seven possible structures of ownership/governance of an airport. As referred by (Gillen, 2009), these are:


• Government owned/operated (US, Spain, Singapore, Finland, Sweden)

The general orientation of government owned and operated airports are a focus on the primary function of the airport and a suppression of other sources of commercial value. Often, government run airports have non-commercial objectives that have included the protection of national carriers or promotion of economic activities and development, with less of a long-term focus with respect to infrastructure investments. For such airports, investments are likely to compete with other government priorities and often there is an observed lack of consistency between aviation policy and the efficient use of airport assets. Airports can also be used for economic and development objectives; many regional airports would fit this class even in places in Europe.


• Government owned, privately operated
 (US (via contracts), Chile, Hamilton,

Canada)


In the US, (almost all) airports are government owned (locally) but effectively privately operated, with a high degree of contracting out
. US airports benefit from Federal grants and interest-free bonds when investment is required, yet they typically exhibit a lack of investment in aeronautical infrastructure, albeit in many cases due to local land use restrictions, zoning laws and political pressure from vocal interest groups. US airports also exhibit some airline participation in the ownership and control of terminal buildings. The top 50 airports in the US show a significant interest in developing non-aeronautical commercial value but beyond this, there is a high degree of variability across airports (reflecting local government willingness to extend airport operations beyond the primary function).  


• Independent not-for-profit corporations (Canada)

This structure is the current regime in Canada, arising from a gradual devolution from government operation that began in the early 1990’s. Canadian airport authorities operate their airports under a 60 year lease agreement (which is extendable) after which time, the land and assets revert to the federal government. As not-for-profit entities, Canadian airports have not been subject to direct regulation (of aeronautical charges). There has been a significant amount of infrastructure investment at Canadian airport over the last ten years, however, the types and levels of investment have been subject to some debate concerning the possibility of ‘gold-plating’: over-extravagant or ‘unnecessary’ investment that leads to higher charges for airlines and passengers.


Canadian airports exhibit varying degrees of focus on complementary non-aviation activities but all the larger airports utilize passenger facility charges (usually bundled into airfare prices) to help finance investments
. An ongoing issue in Canada is the payment of ‘ground rent’ by airports to the Federal government, which under the current regime amounts to 12% of gross revenues for any airport with annual revenues over $250 Million. Airports and airlines have argued that the form and level of rent payments had led to inflated aeronautical charges. The Canadian model of airport governance has not been duplicated anywhere else in the world.


• Fully private for-profit via IPO (Initial Public Offering) with stock widely held (originally BAA)

Fully privatized airports have shown both a strong market orientation and a strong customer focus. The British Airport Authority (BAA) is the oldest example of an airport privatization implemented via an Initial Public Offering (IPO). BAA, which includes the London airports (Heathrow LHR, Gatwick LGW and Stansted STN) plus three airports in Scotland, has exhibited a strong orientation towards complementary retail business and non-complementary business on and off airport land. This is perhaps explained in part by the form of price regulation applied to these airports: a ‘single-till’
 price cap, under which revenue from all sources (aeronautical and non-aeronautical) is used in deciding how much aeronautical prices can increase. This has led to low (non-market) aeronautical prices at LHR. It has also led to a reduction in service quality and an underinvestment in some assets, mostly terminals.

• Fully private for-profit via trade sale with share ownership tightly held (Australia, New Zealand)

In Australia airports still under federal ownership were first corporatized in the 1980s – which meant that the airports had a more commercial focus, were expected to achieve cost recovery as a group (though there were cross subsidies from large to smaller airports), and their accounts were publicly available. Smaller airports were either owned by the federal or local governments, and in the 1980s the federal government transferred ownership of smaller airports to local governments. The main three New Zealand airports, Auckland, Wellington and Christchurch, were corporatized in the late 1980s. 


Airports in Australia were privatized beginning in 1996-97; Brisbane, Melbourne and Perth but not Sydney (which was privatized in 2002). Airports have been sold to private interests via trade sales in which investment consortia bid to purchase the airports. These consortia typically have included airport management companies and/or infrastructure investment companies (along with pension funds). In Australia, airports were sold under a lease agreement of 50 years plus an automatic extension of 49 years, after which the airports revert to the federal government. Australian airports, like UK airports have exhibited a strong market focus but unlike their UK counterparts Australian investors seem to have taken a more long-term investment perspective immediately following the sale and have according to some, a more unified strategic view of how the airport should develop.


New Zealand followed a similar model but governments did have some share ownership; government shareholdings in Auckland and Wellington were sold in part in the late 1990s and the airports have majority private ownership, with only Auckland being publicly listed. Christchurch remains owned by the local government. After an attempt by the Ontario Teachers’ Pension Fund to purchase majority ownership in 2008, the New Zealand Government placed restrictions on who could purchase shares and how much.


• Partially private for-profit with private controlling interest (Denmark, Austria,

Switzerland)


Athens, Rome and Hamburg are all examples of airports that are for-profit entities where private investors are limited to a minority interest; others include Belfast, Brussels, Budapest, Copenhagen, Dusseldorf and Frankfurt and airports in Argentina, Chile, Colombia and Mexico. Interestingly, the existence of a for-profit (commercial) objective and minority private interest has in general been viewed by the stakeholders as enough to cause a fundamental change in management attitude and orientation towards developing commercial value. It appears that even though government remains the majority shareholder, these airports are able to make decisions and develop strategies that a government-run airport would not. This includes air route development and retail development (for example, Hamburg Airport reported 20 new routes in 2007 and opened a 7000m2 ‘retail plaza’ in 2008), it has also had a significant increase in the number of carriers serving the airport including low cost and charter carriers. In some cases such airports have pursued strategic investments with carriers and have sought to maximize the relative contribution of non-aviation revenues. The degree and intrusiveness of government intervention via regulation and oversight remains a potential issue.


• Partially private for-profit with government controlling interest (Hamburg,

France, China, Japan (Kansai))


Copenhagen airport is an example of an airport that has become a for-profit company with the majority share held by a single private investor (Macquarie Airports). This form of governance has, like those airports with minority private ownership, been successful in bringing a more entrepreneurial and commercial orientation to airport operations and strategy. One potential effect of this form of privatization is the possibility to raise more private capital (investors willing to pay more for controlling interest) and also the possibility of a more coherent long-term investment orientation. For ‘hands-on’ investors like Macquarie Airports, majority ownership appears to be a minimum condition for their involvement; however, there may be little de facto difference between minority and majority ownership. The reason for this is that governments through regulation and oversight can place significant influence and constraint on the development of commercial value, whether or not there is a majority ownership
. Consequently, in the realm of partial privatization, a lot may depend on jurisdiction-dependent government regulations, oversight, larger objectives and transparency in airport management government relations.

3.2. Business Models


Airports are big business (Doganis, The Airport Business, 1992) and the civil aviation business context dictates that some airports have to specialise in certain markets. Always fulfilling the airlines and other types of operator’ needs, airports may concentrate their efforts in a specific market, dictating the airport type of operation and it’s development. Some of those types of airports’ include (Wells & D., Airport Planning & Management, 1996; Wells & Wensveen, Air Transportation, A Management Perspective, 2004):

HUB Airports

The Point to Point service shown in Figure 1, although offering the advantage of shorter, non scale, air journeys for passengers, limits the destination possibilities given at the emitting airports.  The HUB and Spoke model in Figure 2 is used by the major airlines to expand the number of destinies served by a certain airport, as shown in Table 1 .The hub airport acts as a transfer point for passengers travelling between airports (Spokes) not served by direct flights. Passengers change planes in the hub airport to their destinations. This offers the passengers the advantage of the multiplication of destinies from their home airports and the airlines keep a higher Load Factor
 at their planes. 

The airlines tend to use their home base airport as a hub which is also the site where most of the fleet is kept and maintenance is performed. This type of airport must have enough runway and terminal capacity to handle these operations: usually two or more runways and one gate per destination served by the hub. In the US the application of the term hub in such contexts was popularized by airline industry. 
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Figure 1 - Point to Point Service (Wells & Wensveen, Air Transportation, A Management Perspective, 2004)
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Figure 2 - Service via Hub and Spoke (Wells & Wensveen, Air Transportation, A Management Perspective, 2004)
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Table 1 - City Pairs Served by a Hub (Wells & Wensveen, Air Transportation, A Management Perspective, 2004)

Due to the nature of hub operations these airports must be able to handle an enormous quantity of aircraft movements in a short time frame, as for the system to be effective the airlines must coordinate arrivals and departures from and to their spoke airport destinations in a manner that permits passengers to change between flights. This causes peeks of traffic in the hub airports and delays may be caused by the complexity of the operation. Delays
 in hubs have been the cause of bad reputation of this system in the US. For instance bad weather in a main hub causes delays all across the system (Doganis, Flying Off Course, The Economics Of International Airlines, 1991; Button, et al., 1991).

Airlines that use and usually are based in a hub airport require a number of facilities, to handle all the peaks of traffic and as stated before maintain their fleet.


There are primary and secondary hub airports that form a network of destinations operated by the airlines. The difference between them is the scale of the operation.

The cargo operations are routinely transported using this system and a number of airports are specialists in this type of cargo operation, more specifically, the parcel transport airlines
 operate triage centres
 in their airport bases receiving flights from a vast territory, redistributing and shipping parcels overnight
. 

Low-Cost and Charter Airports

The “Low-Cost” phenomenon is also a challenge to airports. The demands of these types of carriers (LCC) are simply the least, possible, expense to fulfil their mission of low cost transport. Therefore they operate point to point services often from secondary airports far from the main cities, many times with poor city accesses and with passenger processing infrastructures that are as simple as possible, where passenger comfort is not a must. 

Despite this, LCC business, are able to revitalise some airports which otherwise would have little or no use and where they can bargain for lower airport taxes. Former air bases are one of the types of airports of this category
. Regional Airports are also a target to LCCs.

Charter Airlines are another of the biggest operators in certain secondary airports, especially those located in touristic regions which often are also insular regions. These companies offer unscheduled, often seasonal, flights to a number of locations. Usually their services are contracted by touristic operators that buy group tickets to these airlines. Presently many major tour operators
 own their aircraft for this porpoise and sell isolated air travels along with the usual holiday packs. 

Regional Airports


These airports are often smaller in their dimension when compared to major airports but they play an important role, many times located in remote or insular regions they are vital links to main cities and the roll of regional airlines many times with state subsidies is not to be neglected in the air travel business.

General aviation and business aviation are also important for this type of airport. Both these markets are growing and represent a considerable portion of the air travel market (Ribeiro, 2007).

General Aviation Airports and Airfields

Often obfuscated by the grand airport complexes of our days they serve as base for a number of different aviation activities such as: private, business, agricultural or sports aviation; air taxis; helicopter operations; SAR, Air ambulance and Fire-Fighting operations  publicity or sight seeing. 

General aviation represents by far the largest segment of aviation based on the number of aircraft, pilots and communities served by airfields. Due to low or, in some cases, inexistent airport taxes, general aviation airfields rely on their low operational costs and on the rents from companies based in their premises to support their business (Wells & Wensveen, Air Transportation, A Management Perspective, 2004).
4. The Airport in the Global Transportation Networks 


Throughout the world, in remote or inaccessible regions, of which Amazonia, Siberia, Northern Canada, Alaska or Australia’s Outback, are just a few examples, where land access is inexistent or seasonal, the airports or airfields play a very important role, sometimes acting as trade outposts, rescue bases or simply being one of very few signs of civilization in a vast territory. Some communities are able to develop and prosper in these conditions with the airport as the main or only usable connection to the rest of the world. In insular territories where, slow, maritime transport is the alternative, air transport, is also of vital importance especially where the tourism industry is essential to the regional economy.


The airports are vital to satisfy the need of fast travel of our days but one cannot look at an airport as an isolated spot in the territory, so it must be deeply interconnected with the land transportation networks that feed to the airport the passengers and cargo


The airport evolution can be noticed in the grandiosity of the structures around an airport and its surrounding areas, but all this development is fed by the most basic function of an airport: the modal interchange, from land to air transport, that is, the flow of passengers and freight that goes thru the airport’ terminals onto distant locations. 

4.1. Air Traffic Control Technology Increasing Efficiency

Air traffic growth is a reality and the demand for runways is inerrant to it. This increase in traffic has the consequence of pushing to the limit the capacity of both the airports and the airspace. The airspace capacity has not reached the limit but rationalization of the resources is of primal importance. As for the airports they represent bottlenecks that reduce the traffic flow. The main cause for this is the need for security separation of the aircraft is to deal with the danger of Wake Turbulence
 that is especially hazardous in the take off and landing (EUROCONTROL, 2008).
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Figure 3 - Wake Turbulence Generated by Aircraft (Source: www.airliners.net, 2009)

To make airspace more efficient and capable of sustainable air traffic growth are the objectives of EUROCONTROL, which contributes to the following areas (EUROCONTROL, 2008): 

· The Flexible Use of Airspace; 
· Airspace Classification and Design; 
· Functional Airspace Blocks; 
· Common Charging Scheme;
· Interoperability; 
· Air Traffic Flow Management;
· European Upper Flight Information Region; and
· Single Aeronautical Information Publication.
	

	

	

	

	

	

	

	



EUROCONTROL is implementing the SESAR programme to the European airspace with the following time frame:
· Development phase (2008-2013) will produce the required new generation of technological systems and components as defined in the definition phase

· Deployment phase (2014-2020) will be a large scale production and implementation of the new air traffic management infrastructure, composed of fully harmonized and interoperable components which guarantee high performance air transport activities in Europe.
SESAR’s target concept relies on a number of new key features:

· The network operation plan, a dynamic rolling plan for continuous operations that ensures a common view of the network situation;

· Full integration of airport operations as part of ATM and the planning process;

· Trajectory management, reducing the constraints of airspace organization to a minimum;

· New aircraft separation modes, allowing increased safety, capacity and efficiency;
· System-wide information management, securely connecting all the ATM stakeholders which will share the same data;

· Humans as the central decision-makers: controllers and pilots will be assisted by new automated functions to ease their workload and handle complex decision-making processes.

The SESAR project has a parallel in the NextGen project in US implemented by the FAA with similar objectives. Among some of the technologies that SESAR and NextGen include are:

· ADS-B - A new, aviation application of GPS technology called Automatic Dependent Surveillance - Broadcast (ADS-B), it  uses GPS signals both to transmit precise aircraft location information (ADS-B Out) for use by air traffic controllers and other aircraft, and to receive precise location information about other aircraft (ADS-B In). This information is provided to flight crews via a cockpit display, which also shows graphical and textual weather information on a moving map. This system is not based on radar surveillance and therefore not subjected to its range limits.
· CDA - As an aircraft gets closer to its destination airport, a Continuous Descent Approach (CDA) will keep it at the most efficient altitude for as long as possible before it begins a continuous approach to the airport. Once cleared by controllers, the aircraft will smoothly coast downwards toward the airport, rather than using its engines to repeatedly descend and level off as required by current procedures. CDA save time and money while reducing carbon emissions and noise.
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Figure 4 - Continuous Descent Approach Schematic (British Airways, 2009 )

These technologies will contribute to the increase of the number of aircraft movements per hour possible in the runways. This increases the runway capacity with no further investments beyond the equipments, which will be standard in Europe and in the US.

Noise
Reduction


“The problem of aviation noise is intimately connected with the question of land use because one of the most effective insulators for noise is distance” (Wells 1996). 

The CDA system is intended to reduce carbon emissions and the noise levels at the airport’ neighbourhood, this is an advantage when an airport city is developing just next to the airport. The operation of more silent aircraft should also be requirement in the latest situation.

4.2. Regional Economy Benefits


The actual benefits of having an airport located in a certain region, start at the moment of its construction. The jobs it creates related to the construction and the external knowledge and work force that are brought to the region will eject capital and knowledge in the economy.

The jobs created at the airport and those that indirectly are supported by the airport activity, thru business involving local companies, are another advantage for the regional economy


The operation, management and maintenance of the airport activities are another source of capital into the local economy.

The availability of air transport in a certain region is a factor that is able to stimulate regional economical growth. Companies of a region served by good air services are impelled to take advantage of air travel to do business and ship products. They also take advantage of a widespread growth in the region that tends to gain momentum and generate more wealth. 

Several types of companies take advantages of being located next to the logistical platform that is the airport. Easy access to global markets is extremely important to companies that take several advantages of such location, gaining in productivity as there are one flight away from their clients and suppliers. This is an advantage in terms of competition.

All these gains for the companies in the region are reflected back in the airport in terms of business and capacity to attract new routes. These will further incentivise companies in the region to grow, expanding their markets. 


This symbiosis, where both parties gain and grow, is further fed if the airport stimulates the location of companies in its neighbourhood by fomenting the creation of technological parks in its land, as part of a growing airport city. The evolution to an airport city must be contemplated in the airport’ Master Plan
 as it has become part of the natural evolution of an airport’s growth and should be considered in the early stages of the master plan so that conflicts don’t arise between the need to develop an airport-city and the need to expand the capacity to conduct air operations. If the airport-city is well planned and not let to grow wildly, then the capacity expansions will occur in an efficient manner. Especially consideration must be taken when the expansion of the runway capacity takes place (by building new runways and associated taxiways and pathways), as these use up lot of land, not only the runways themselves but also the corresponding terminals, aprons and ramps. Noise, airspace and fly over restrictions must also be considered, not only to the benefit of the airport but also taking the existing community into consideration (Wells & D., Airport Planning & Management, 1996; Ashford, Stanton, & Moore, 1997).
4.3. Tourism Benefits


Tourism has prime importance to many countries’ or region’s economies. Tourism is dependent of short term travel and the type of traveller varies with the type of touristic offer that is available on a location. Some examples are: snow, family, beach, nature, historical, cultural or city break types of holidays.

Because of its characteristics tourism is interdependent of transport and air transport is a prime choice for certain touristic offers. The type of traveller
 is also important for the type of business model to be adopted by the airport in question.


Tourism is a growing business, partly due to the air travel fares reductions, motivated by the appearance of the charter companies in the scene, and in recent years boosted by the Low-Cost influence in the sector. Tourism by air travel is now available to an increasing number of people’s pockets and travel to distant destinations is more affordable to an increasing number of people. The lower prices also influence the possibility of family and group vacations in more distant locations, that otherwise would not be unaffordable. 

On the touristic destination side, the increased number of tourists is also welcome as it is often the main or only source of income to the region. Also many touristic destinations are peripheral or insular, thus dependent on air travel to bring tourists in. This is the case of Portugal, Spain Greece or southern Italy; all are peripheral regions and include in their territories islands which in some cases are dependent of tourism. Madeira, Açores, Canarias or the Greek islands are a few examples.

As for the airports’ influence in touristic locations, beyond the obvious, just described, it can benefit the region where it is located much in the same manner as described above (4.1.Regional Benefits), regarding that airport development in the, environmental sensitive regions, that touristic locations usually are, limits that type of airport evolution (at least in the same scale) and for a touristic region, environment and landscape protection is of extreme importance to the economy. This will be easier accomplished if the region has other valences that could be explored, beyond tourism.

Airports located in touristic areas must take into account the needs of the touristic industry, especially their most demanding and higher spending clients. Provisions for private jets, helicopters and other types of small private aircraft are to be accounted for, as they may represent an important market in touristic areas. The Low-Cost market is not to be discarded even in the most expensive locations, as passengers seeking quality holidays prefer to cut expenses in the air travel than in any other part of their holiday time. Another point for the LCCs is that they fight to places where few others do, taking people to discover new touristic locations. The City- Break type of holiday is very influenced by the LCCs prices.   

Specially dependent on air transport are the touristic locations that, for they characteristic attract travellers from distant locations, as is the case of regions that are located in tropical areas. Charter companies are prime clients of airports in such locations. In these cases flights tend to peak in the high holiday season.

 Evidently airports at the tourist emitting countries benefit from tourism and must prepare themselves for the high season of tourism, in order to tackle with the sudden rush of activity, especially in dealing with the extra amount of unscheduled flights. One of the normal seasonal peaks happens every summer with the traditional movements of tourists from northern Europe no the Mediterranean basin destinations.
4.4. Global Transportation Networks

Transportation network planning decisions made at one point of time can have profound impacts in the future. However, transportation networks when carefully planed, trying to anticipate the future movements of the masses can run efficiently. Although, anticipation is difficult as it is dependent upon a wide range of factors (Nucciarelli & Gastaldi, 2007).

Airports are air to land intermodal spots in the transportation networks of our days and can’t be though isolated from it. Synergies must be procured in order to integrate all forms of transportation, into the Global Transport Networks. If that can be achieved it will make live easier to the traveller, while saving resources and the environment.

 Airports can play an important role in achieving this goal as they can be used as hubs for long distance and intercontinental flights taking advantage of the land networks to redistribute passengers in the up to 1000km radius of the airport. Some cases of code sharing
 between plane and terrestrial transportation (namely HSTs) are already in practice especially in Europe, US and Japan. In Europe, these systems called Rail & Fly are used to divide markets by selling these combination tickets abroad for a lower price to attract more customers. There are already IATA codes for railway stations (they begin with Q, X or Z, except when the station shares the code with an airport). This sharing is not exclusive of the FSCs, some charter carriers also participate in this system.

Many of the airports being planned today have the goal of “relieving” other busy airports of some market share, in some cases through better efficiency and better integration in the land transportation networks. 
5. Conclusions
5.1. Thesis Summing

The aim of this work was to analyse the airport’ business models in action in the world and the development perspectives of the airport as a transport infrastructure integrated in a territory and in a global market.

At a first stage, a conditioning factors analysis was performed and latter an evaluation of the different approaches, taken in different parts of the world or within a same region, to solve the most relevant issues at stake. 

The deregulation of the civil aviation market and the questions related to the ownership and governance of the airports, revelled to be a major issue among potential invertors. The stagnation of the growth that some state authorities allow, by disinvesting in airports under their management may serve strategic national or local interests but difficultly favours the air traveller.


Another key issue is the hard competition in the airline sector, despite ever increasing market growth perspectives, the airlines, under constant difficulties, keep pushing for lower Airport Taxes. With high operational costs, the airlines, especially the FSCs have been riding successive crisis since some years ago. Just to mention a few (among constant raises in fuel prices): The airline liberalization in the 70s, charter companies competition; Asia-Pacific crisis (Bubble Burst); the Low-Cost companies competition; September, 11 Terror attacks; the HST competition and now the world crisis. One can just guess what the next one will be, as OPEC announced its oil price objective for summer 2010, which is: to match the price of summer 2008. 

This “hands tight” situation, in what concerns the airport taxes; lead those airports that have been already subjected to some kind of liberalization or privatization, to engulf into a frenetic commercialization of services. As the bet paid off, and with further liberalization processes concluded or going on, this is now a trend in the airports of our days and revenues from the land-side may go far beyond those raised in the air-side. This trend peaks in the appearance of the, so called, airport-cities which have an impact beyond the local economies.


Integration in the land transport networks is a must for any airport and of extreme importance for large scale airports. Better access and intermodallity of the air infrastructure, for passengers and cargo, means more amplification of the area of influence of the airport and will complement services offer to a medium distance.


Back into the air operations, and conscious of the fact that this formula only works if the airport fulfils its main objective as an air transport infrastructure by keeping  viciously attracting more business, the issue, now, is the physical limit, or in other words the airport’s capacity to, efficiently,  process the constant flow of passengers and cargo thru the terminals. The answer relies not only in the possible infrastructure expansion (if that is at all possible, due to environmental, noise or, purely, due to space constrains) but also in the ATM technology, that is about to deliver good news to the airports in this matter: one is the ADS-B, surveillance technology that will increase approach efficiency and therefore, increase the number of aircraft movements possible with the same infrastructure, other is the CDA that is able to reduce fuel consumption, CO2 emissions and noise (a major issue in an Aerotropolis scenario) the latest is included in the broad SESAR programme of EUROCONTROL and its aim is to make air navigation more effective, in a near future, with benefits for the environment, airports, airlines and the air travel users. 
5.2. Final Considerations

The air travel is steadily growing despite the actual crisis context and predictions of sustainable growth for the near future actually mean that runway shortage is eminent in Europe, despite the fact that EUROCONTROL and FAA programmes will solve many of the constraints of the air navigation over Europe and the US, specially in what concerns to solving the airports’ bottleneck problems, with much welcome gains in efficiency that reduce carbon emissions and travel times.


Enjoying a relatively comfortable business panorama if compared to that of the airlines, airports are not exempt of treats as the airlines, their traditional clients, face constant difficulties, due to the costly nature of their business and hard competition in their sector.

Those airports that chose to go commercial are save from the airline vulnerabilities up to a certain point, while those whose business model is more conservative are more exposed to downfalls in the airline markets and to the threat of losing routes to other airports, as competition among airports in a region is also harsh, especially in Europe, where road and rail, beyond the direct competition with airlines, may determine an advantage to other airports in a relatively close area. Big scale airports that benefit from fast connections to the main city or cities they serve, that act as hubs, and that can attract long distance, intercontinental and trans-oceanic routes are relatively more comfortable in terms of  competition threats, on their on, than smaller scale airports, despite the commercialization factor. Although commercialization is always present, in one way or another, in airports above a certain dimension.

Full integration into the land transportation system is of extreme importance for both passengers and freight flows. The presence of a logistical platform in the vicinity, much as it happens with developed harbour hinterlands is also a considerable advantage if cargo operations are to be fully explored. A HSL network connection directly to the airport terminal extends the passenger, capture opportunities on a wider region and favours the complementation of services has it facilitates code sharing between airlines and HSTs which is increasingly common in Europe.
5.3. Further Investigation Perspectives


Studies may be conducted to answer the need of integration of an airport network in the public transportation network of a region, considering the maximization of potential synergies with the local economy and therefore grant access to the global transport network. 

Another major concern for the aviation industry is the oil prices and in a wider sense, the scarce of oil in the world. What long term solutions can be considered if technology doesn’t provide an alternative to the use of oil based fuels in time? 

The air navigation technology improvements being promoted in Europe and in the US will, certainly, spread to the rest of the world, with considerable gains in air route efficiency at a global level. The announced gains in flight efficiency will save fuel, the environment and surely will promote further worldwide fares reductions. This represents a new challenge to the world aviation industry and the airports in particular, as predictions say: air traffic will double in 2030 (in Europe alone). Regional airports are acting as relievers, already, today. Further investigation can help determine if efficiency alone will provide solutions to the airports’ problem of being a bottleneck in an open sky world where runway shortage will still be felt. 

Last but not least, Lisbon is to be served by one of only, two new airports, that are about to emerge in Europe, in the next few years (Berlin Brandenburg International, under construction, is the other). It will be built in a clear terrain, situated at the corner of an environmentally sensitive area, about 40km from the Lisbon’s city centre, it will be served by a rapid shuttle train and HST, initially with two runways; its master plan includes the expansion to four. At the western tip of Europe this new airport is intended to function has a hub, between Americas and Central Europe. The already big capacity of this infrastructure will be further increased with the fitting of advanced, state of the art, ATC systems that are, also, expected to prove their full potential in the mitigation of the impact of a considerably big, flight operation so close to a sensitive ecological reserve. 

The influence of these brand new airports, in their respective areas of Europe, with such a potential for interfering with the traditional transatlantic air routes in a new ATC environment over Europe, is another matter for a study.  
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�Some airports conduct a deliberate policy to develop their feeding by long distance rail, Frankfurt airport for instance targets a 30% catchment by long distance trains (mainly high speed trains). 


� The Land-Side is not the focus of this paper but its mention is unavoidable for it represents an important (the main in a growing number of cases) source of income of an airport.


� At the majority of the European airports ATC and the associated meteorological and communications services are undertaken by government authorities or other designated authorities.


� It is not very common for airports to maintain their own police. But facilities must be provided for police and other government functions to be performed. State governments usually provide policing and costumes services and charges the airports for those. Contracting security to a third party company is a common procedure of the airport authorities.


� Some US airports have multiple contracts for services and are in effect privately run.


� Midway airport is one (the only) example of a US airport that is being privatized and is regarded as an important experiment that may shape future US airport governance. Some analysts have predicted that isolated privatization cannot succeed in the US as individual private airports must pay full market rates for their capital while their government-owned competitors do not.


� This is a direct consequence of the way the Airport Authorities legislation is structured and restricts access to certain types of capital.


� Under the single till principle airport activities (aeronautical and commercial) are taken into consideration to determine the level of airport charges. By contrast, only aeronautical activities are taken into consideration under the dual till principle. (IATA, 2007)


� That being said, Macquarie Airports has divested all airports in which they held minority shares.


�The Load Factor measures the percentage of available seating capacity that is filled with passengers. Once the airline load factor exceeds its break-even point, then more and more revenue will trickle.


� Several airlines, conducting hub operations at the same time in an airport, tend to take its capacity to the limit. 


� FedEx and UPS in the US and DHL in Europe are some of the best known.


� Parcels are small packages that due to their nature can be sorted out in sophisticated “mail rooms”. 


� These overnight operations are limited by the airport’ noise restrictions and a key factor in their choice of base airports.


� After the end of the Cold War, many former USAF bases in Europe where left for the national armed forces, often with smaller needs. Military operations may still be maintained at a lower profile. 


� Thomas Cook, TUI and Thomson are some examples of this type of carrier.


� Wake turbulence is turbulence that forms behind an aircraft as it passes through the air. This turbulence includes various components, the most important of which are wingtip vortices and jet wash. Jet wash refers simply to the rapidly moving gases expelled from a jet engine; it is extremely turbulent, but of short duration. Wingtip vortices, on the other hand, are much more stable and can remain in the air for up to three minutes after the passage of an aircraft. Wingtip vortices make up the primary and most dangerous component of wake turbulence.


� An airport master plan represents the approved actions to be accomplished for phased development of the airport. Master plans address the airfield, terminal, landside access improvements, modernization, and expansion of existing airports and establish the premise for planning for a new airport. 





� For instance, high quality demanding tourist’ needs must be taken in consideration, especially in what concerns to airport infrastructures (including architecture), accesses, accessibility or even staff training.  


� Code Sharing is a practice that allows two or more airlines to join efforts and sale tickets for a certain location, without necessarily operating in that route. Under a code sharing agreement, the airline that actually operates the flight (the one providing the plane, the crew and the ground handling services) is called the operating carrier. The company or companies that sell tickets for that flight but do not actually operate it are called marketing carriers or validating carriers.
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