
Development of Regional Airports

WITeLibrary
Home of the Transactions of the Wessex Institute, the WIT electronic-library

provides the  international scientific community with immediate and permanent
access to individual papers presented at WIT conferences.  Visit the WIT eLibrary

at http://library.witpress.com

WIT Press publishes leading books in Science and Technology.
Visit our website for the current list of titles.

www.witpress.com

WITPRESS



Development of Regional Airports

Edited by:

M.N. Postorino
University of Reggio Calabria,  Italy

Theoretical Analyses and Case Studies



Published by

WIT Press
Ashurst Lodge, Ashurst, Southampton, SO40 7AA, UK
Tel: 44 (0) 238 029 3223; Fax: 44 (0) 238 029 2853
E-Mail: witpress@witpress.com
http://www.witpress.com

For USA, Canada and Mexico

WIT Press
25 Bridge Street, Billerica, MA 01821, USA
Tel: 978 667 5841; Fax: 978 667 7582
E-Mail: infousa@witpress.com
http://www.witpress.com

British Library Cataloguing-in-Publication Data
A Catalogue record for this book is available
from the British Library

ISBN: 978-1-84564-143-6

Library of Congress Catalog Card Number: 2009926709

The texts of the papers in this volume were set
individually by the authors or under their supervision.

No responsibility is assumed by the Publisher, the Editors and Authors for any injury
and/or damage to persons or property as a matter of products liability, negligence or
otherwise, or from any use or operation of any methods, products, instructions or
ideas contained in the material herein. The Publisher does not necessarily endorse
the ideas held, or views expressed by the Editors or Authors of the material contained
in its publications.

© WIT Press 2010

Printed in Great Britain by MPG Book Group, Bodmin and King’s Lynn.

All rights reserved.  No part of this publication may be reproduced, stored in a retrieval
system, or transmitted in any form or by any means, electronic, mechanical,
photocopying, recording, or otherwise, without the prior written permission of the
Publisher.

Editor: M.N. Postorino
University of Reggio Calabria,  Italy



 

Contents 

Introduction 1 

CHAPTER 1 
Economic aspects of regional airport development 9 
Kenneth Button 

1. Introduction 9 
2. Transport and economic development 10 
3. The economic impacts of airports 11 
4. Factor movements 13 
5. Finance and ownership 17 
6. Retaining air services 19 
7. Conclusions 22 
 References 24 

CHAPTER 2 
Development of regional airports in EU 27 
Maria Nadia Postorino 

1. Introduction 27 
2. Main transport policies to assure easy mobility within EU 29 

2.1 The airport capacity problems 31 
2.2 The single European sky (SESAR) project 33 
2.3 Trans-European network transport project 35 
2.4 Air-rail competition/integration 37 

3. Airports in the EU perspective 40 
4. Low-cost carrier and regional airports 46 
5. Conclusions 49 
 References 50 

CHAPTER 3 
The development of regional airports in Asia 53 
Yu-Chun Chang 

1. Introduction 53 
1.1 Characteristics of Asian air transport industry 53 
1.2 Trend of major international airport development 56 
1.3 Regional airports in Asia 56 



 
 
 

 

2. Aviation policy 59 
2.1 Different approach to deregulation 59 
2.2 Aviation deregulation in Southeast Asia 60 
2.3 Capital city airports reform 61 

3. Air transport development between China and Taiwan 63 
3.1 Traffic between Taiwan and China 63 
3.2 Airports in China 64 
3.3 Direct flights between Taiwan and China 67 
3.4 Airport policy in China 67 

4. Low-cost carriers and regional airports 69 
4.1 The rising of low-cost airlines 69 
4.2 Environmental characteristics of southeast Asia 69 
4.3 Interaction of low-cost carriers and regional airports 72 

5. Conclusions 74 
 References 76 

CHAPTER 4 
Air demand modelling: overview and application to a developing  

regional airport 77 
Maria Nadia Postorino 

1. Introduction 77 
2. Demand modelling and airport catchment area 79 
3. Demand model classification 83 

3.1 Time series approach 88 
3.2 Discrete choice models 92 

4. An overview of the Italian airport system 94 
5. Application to a test case 96 
 References 106 

CHAPTER 5 
Theory and practice in modelling air travel choice behaviour 109 
Stephane Hess 

1. Introduction 109 
2. Air travel choice behaviour 110 
3. Guidance for good modelling practice and contrast with status quo 111 

3.1 Guidelines 111 
3.2 Limitations of practical research 112 

4. Data issues 113 
4.1 Revealed preference data 113 
4.2 Stated choice data 114 

5. Model structure 115 
5.1 Basic concepts 115 
5.2 Correlation between alternatives 116 
5.3 Variation in behaviour across respondents 119 
5.4 Discussion 120 



 
 

 

 

6. Empirical example 120 
6.1 Description of data 120 
6.2 Model structure and specification 120 
6.3 Model results 121 

7. Summary and conclusions 123 
 Acknowledgements 124 
 References 124 

CHAPTER 6 
Practical airport demand forecasting with capacity constraint:  

methodology and application 127 
Eric Paul Kroes 

1. Introduction 128 
2. Approach 128 
3. Demand forecasts 130 

3.1 Traveller choice module 131 
3.2 Observed base year OD matrix 134 
3.3 Growth factor model 135 

4. Supply forecasts 135 
4.1 Forecasting demand and supply 136 

5. Capacity constraint 137 
6. Case study 1: Amsterdam airport capacity planning 138 
7. Case study 2: The impact of air flight tax in the Netherlands 140 
8. Conclusion 145 
 Acknowledgements 146 
 References 146 

CHAPTER 7 
Regional airports and opportunities for low-cost carriers in Australia 149 
Andrew Collins, David A. Hensher & Zheng Li 
1. Introduction 149 
2. An overview of airline activity and regional airports in Australia 150 

2.1 Airline activity 150 
2.2 Regional airports 153 

3. Establishing a framework in which to investigate the role of regional  
airports and airline activity 155 

4. Model data 157 
4.1 Sourcing of data for model estimation 157 
4.2 Overview of available data 160 

5. Results of base year models 165 
6. Scenario assessment – introduction of low-cost carriers 168 
7. Conclusions 172 
 Acknowledgements 173 
 References 173 
Subject Index 175 



Introduction 
Regional airports development: background 

The importance of the air transport system is widely recognized not only as a 
mean to quickly cover long distances, but also as an economic engine for all 
communities. Aeronautical industries, airports and airlines are some of the main 
actors that, each one in its own field, compete for the air transport market.  

The capability to cover long distances in reduced time with respect to other 
means of transport is one of the most successful factors that have contributed  
to the growth of the air transport system; as an example, the technological 
developments and the increase of civilian routes between Europe and North 
America have caused the end of intercontinental travels by ships, that at the 
beginning of the 21st century represented the only means of transport to go from 
the old to the new continent. 

The continuous development and the results obtained by the aeronautical 
industries have increased the level of safety, the comfort and the efficiency of the 
system.  

Today, the air transport system provides the only means that can be used to 
reach remote or inaccessible areas, or regions not well served by land transport 
systems; it is irreplaceable for medical emergencies and humanitarian assistance; 
it is a source of integration between different communities as well as a source of 
economic development for the region served by air carriers. 

In short, the air transport system plays not only an important role as means of 
transport but also as a social connector and economic engine. 

The main actors of the air system are airport planners, air companies (mainly 
grouped in full carriers vs. low-cost companies) and users (passengers and/or 
freights) that can produce important demand levels at airports, thanks to their 
travel choices. 

In the air transport system, airports are the nodes of the system, while routes 
are the links among nodes. In many countries, and especially in European 
countries, location and characteristics of the airports are defined at central level, 
while links are established thanks to the services offered by the air carriers. 

Airports are important elements of the air transport system because they 
represent interchange nodes among land transport systems and the air transport 
system, and also because they are the air traffic control centres. The main 
characteristics of an airport depend on the expected number of passengers and 
movements, the performed function and the kind of routes being offered. 

 



 
2  DEVELOPMENT OF REGIONAL AIRPORTS 
 

In terms of passengers and movements, airports can be defined as: 

– primary, if the number of yearly passengers is greater than five million per 
year;  

– regional, otherwise. 

The EU also classifies airports as: 

– community airports, if the number of passengers is greater than ten million 
per year; 

– national, if the number of passengers ranges from five to ten million per year; 
– large regional, if the number of passengers ranges from one to five million 

per year; 
– small regional, if the number of passengers is less than one million per year. 

Furthermore, according to ANNEX 14 (ICAO), an airport can be classified 
depending on the airport traffic density as: 

– light: if the number of movements during the peak hour is less than 15 for 
each runway, or if for all the runways it is less than 20; 

– medium: if the number of movements during the peak hour ranges from 16 to 
25 for each runway, or if for all the runways it ranges from 20 to 35; 

– heavy: if the number of movements during the peak hour is greater than 26 
for each runway, or if for all the runways it is greater than 35. 

Depending on the performed function, an airport can be classified as:  

– hub 
– feeder. 

A hub is an interchange node for an air carrier that offers a hub-and-spoke 
service. Particularly, flights coming from multiple origins converge into the 
airport (hub) from which new flights start toward multiple destinations (spokes). 
The hub-and-spoke structure has been used to increase the number of served 
destinations (in fact, starting from a generic origin one can reach whichever 
destination going through the hub) and to obtain greater load factors for each 
aircraft (in fact, point-to-point services to guarantee the same number of 
destinations from each origin could not have a satisfactory level of demand from 
the point of view of economic convenience). In this way, the production costs 
can be reduced while the quality of offered services can be increased. 

Then a hub airport is not necessarily a primary airport (following the 
previous definition), but an airport where an air carrier has established the hub of 
its hub-and-spoke service. 

The choice of an air carrier to locate its own hub at a given airport depends 
on different factors as: 

– key position with respect to the potential users; 
– location near a big city or a metropolitan area able to generate high volumes 

of traffic flows other than those in transit; 
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– airport high capacity and efficient management in terms of take-off and 

landing systems, in order to reduce delays and congestion effects; 
– passenger terminals able to guarantee an efficient transfer from an aircraft to 

another one. 

The management of the airport is crucial for the success of a hub-and-spoke 
system; in fact, when airports are not able to support and manage the more and 
more increasing volume of traffic, users experience negative effects as delays, 
flight cancellation and baggage loss. 

A feeder can be defined as an airport supporting the hub or in other words as 
the spoke of a hub-and-spoke system; however, flights can also be guaranteed by 
other companies, thanks to the alliances and code-sharing networks. Nowadays, 
feeder services at many airports classified as ‘regional’ are flanked by point-to-
point services often offered by low-cost companies both toward national and 
international destinations. 

Inside the hub vs. feeder airport classification, another distinction can be 
made between mega-hubs (as in Europe, London-Heathrow, Paris Charles de 
Gaulle, Frankfurt am Main), with a large catchment area that makes them 
attractive also for point-to-point trips but are too expensive for many low-cost 
companies; and secondary hubs (as in Europe, Barcelona, Copenhagen, Lisbon, 
Manchester, Rome, Vienna, and so on) which operate as both feeder airports for 
mega-hubs and smaller hubs for certain regions.  

Finally, depending on the kind of routes being offered, airports can be 
classified as: 

– first level airports: intercontinental and international links covering distances 
greater than 3,000 km; airports supporting this kind of routes are equipped to 
work with high traffic levels and are generally hubs for many companies; 

– second level airports: international links covering distances less than 2,000–
3,000 km; 

– third level airports: national and international links covering distances in the 
range of 500–700 km. 

A particular characteristic of the air system is its continuous development both in 
terms of aircraft technology (larger and faster aircrafts, greater flight autonomy 
also for smaller aircrafts, lower fuel consumption, large use of computer and 
automatic systems to guarantee both the efficiency and the safety during the 
flight, and so on) and service organization (hub-and-spoke rather than point-to-
point service, air company alliances, frequent flyer programs, business models, 
and so on). 

Among these factors, low-cost companies and regional jets (a kind of aircraft 
used for medium-short distances, characterised by high cruise speed as regards to 
the aircraft class, low pollution level and reduced landing/take-off distances) 
have characterized the air transport system in the last years.  

They have as a common aspect the potential re-evaluation of regional (third 
level) airports. In fact, low-cost carriers prefer to use regional airports providing 
point-to-point links rather than hub-and-spoke services, changing thus the 
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tendency of the last decades. Similarly, regional jets can be considered the 
preferential kind of aircraft for regional airports, because they are characterized 
by low capacity in terms of offered seats per aircraft (and therefore they are 
competitive as loading factors in low-level demand areas) and by reduced 
distances required for landing/take-off operations; low-level demand and short 
runways are common factors of regional airports. 

The main differences among low-cost carriers and full service (or traditional 
or flag) carriers are the following: 

– low-cost carriers do not use Computer Reservation Systems (CRS) as selling 
channel, but they prefer internet or phone calls; 

– check-in, handling and maintenance are generally outsourced services; 
– on-board services (as meals, magazines, and so on) have been reduced or 

eliminated (for this reason low-cost companies are also called ‘no-frills’); 
– fleet is generally formed by the same kind of aircraft (most low-cost 

companies use Boeing 737 aircraft); 
– the offered routes are generally medium-short and point-to-point inside a 

continent (e.g., EU or USA); 
– low-cost companies are independent air carriers, i.e. any network/code 

sharing among companies; 
– they often operate at regional airports where airport fees are low, capacity is 

generally high and there are attractive slots; then, air companies can reduce 
operational costs, avoid delays and maintain short turn-round times. 

A general consequence of the low-cost business model used by the different air 
carries has been the reduction of the air fare and the re-evaluation of some less 
classical destination areas, which have thus improved their attraction as tourist 
destinations. Furthermore, in most cases they have helped the development of 
regional airports as well as the development of the nearest territory and the 
reduction of congestion at some hubs due to the different distribution of the 
traffic volumes. 

The considerable increase of the air transport demand, mainly inside Europe 
and the USA, but also nowadays in some Eastern countries as China and India – 
where more low-cost companies started successfully their services – produces 
congestion problems both along the routes and above all at the main airports. 

In fact, it is well known that mega-hubs and hubs gather the most part of the 
traffic volumes while the remaining airports have a lot of residual capacity that 
can also be used to reduce hub congestion. Congestion is a significant, negative 
consequence of the hub-and-spoke structure because it produces an increase of 
the overall trip time (both for users and air companies); higher probability of 
baggage loss; delayed or cancelled flights; and higher values of pollution due to 
the aircraft and land vehicle movements, as well as to the induced land traffic to 
and from the airport.  

On the other hand, the development of regional airports can have as a 
consequence not only a reduction of congestion at the main hubs but also the 
socio-economic development of the areas close to the airport. 
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In this context, and in order to re-evaluate the role of regional airports, the 

understanding of both the demand characteristics from/to regional airports and 
the techniques of the air transport supply simulation is a fundamental step to 
verify the effectiveness and efficacy of the system structure as regards to the 
different involved actors (air companies, users, and society). 

The overall framework taking into account the different aspects of the air 
transport system simulation is depicted in Figure 1. 

Air transport demand depends on air services that in turn are offered at a 
given airport depending on the number of passengers, i.e. the demand level at  
the airport. 

There is an evident feedback between the future level of air services and the 
passenger airport choice. The airlines will provide air services at airports only if 
there is a financial convenience; this means a sufficient number of passengers 
choosing that airport in order to make feasible a given level of air services. 
Similarly, the number of passengers choosing a given airport depends on the air 
service level at that airport. The explicit simulation of this interaction is 
important to verify the airport development potential (within a larger airport 
system) and then which are the more suitable policies to support such 
development. 

When demand at an airport and offered services are mutually consistent, the 
system reaches an equilibrium that can then be evaluated in order to obtain the 
system performances as regards airport managers, passengers, airlines and society. 

The simulation of the demand–supply interactions and then the demand 
distribution among the various available airports should take into account the 
(limited) capacity of the system (Figure 2) and the possible constraints that can 
exist and contain the capacity (prescriptive or physical constraints, urban areas in 
the neighbourhood, and so on).  

A first case is when the predicted demand/supply values and the corresponding 
traffic flows (in terms of passengers, and thus aircraft movements) do not satisfy 
the current airport capacity. If the airport capacity can be increased (consistently 
with possible external constraints as urban areas in the neighbourhood, noise 
constraints, available space to physically extend the airside, and so on) a new 
situation can be simulated and evaluated by taking into account the monetary costs 
required to increase the capacity. 

A second case is when the predicted demand/supply values and the 
corresponding traffic flows do not satisfy the current airport capacity as before, 
but the airport capacity cannot be increased as required because the necessary 
interventions are inconsistent with the external constraints. In this case, the 
realization of a new airport can be considered and the evaluation should take into 
account the overall airport system in terms of demand, supply and interactions 
between airports. 

Because the passenger’s airport choice depends on the air services at that 
airport and because the airlines services are linked to the profitability of their 
services, modifications of the cost structure, the available services and the 
operational rules can modify the passengers’ choices to use a given airport and 
the choices of airlines to provide a given service. 
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Figure 1:  Layout of the air transport system simulation. 

Then, a suitable model should be able to simulate how a given set of policies can 
influence, on the whole, traffic levels at each airport. This means, to an 
increasing level of detail, the simulation of the future scenarios in terms of 
economic activities and land use, as well as the development of land transport 
systems and the consequences in terms of traffic distribution. Particularly, high-
speed trains are expected to be competitive with the air transport services for 
medium-distance trips and they should be taken into account because of the 
effects they produce on the overall traffic levels at a given airport. For example, 
high-speed train services between a medium-size city, also served by a regional 
airport, and a main urban area served by a hub airport will have a great influence 
on the air traffic level at the regional airport, both in terms of direct trips and 
transfer trips, especially if the high-speed train also serves the hub airport at the 
main urban area. In fact, passengers can use railway instead of air services for 
city-to-city trips (direct trips), but also to reach the hub and then choose the best 
airlines to complete the travel (transfer trip). The regional model should take into 
account this kind of effects and interactions between competitive modes both in 
terms of predicted demand levels and airport distribution in a given region. 
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Figure 2:  Capacity constraints and possible limits to airport development. 

The above description, also depicted by Figures 1 and 2, provides a theoretical 
modelling background; actually, many problems can arise when the different 
parts have to be modelled; for example, air service at airports is an airline 
decision; the hypothesis of boundary condition stability to simulate future 
developments can be unrealistic in some contexts; modelling of the airport user 
choice process as well as relationships between air supply and demand to 
simulate equilibrium is a really complex task; and so on. 

Following the previous considerations, the main goal of this book is to 
provide a summary of the key aspects related to the simulation and analysis of 
the potential development of regional airports.  

In order to give an outline of the main tendencies and policies in many 
countries, the EU (Chapter 1) and Asian (Chapter 2) situations are described. Then, 
after an overview concerning the main economic aspects linked to the development 
of regional airports (Chapter 3), several approaches used in the literature to 
simulate the air demand at airports are described, with an application to a regional 
airport in South Italy (Chapter 4). Air demand at airports is the result of a choice 
process involving also the choice of airlines operating at the airport itself and the 
choice of the access mode, depending on the airport accessibility characteristics: 
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these aspects are discussed in Chapter 5, together with a case study conducted in 
Greater London. An operational methodology, developed and applied in the 
Netherlands to simulate the air demand–supply equilibrium at airports, is described 
in Chapter 6, thus facing practical and theoretical aspects. Finally, the crucial role 
that can be played by low-cost carriers is explored for the Australian regional 
airports (Chapter 7), by considering key factors as air fares and number of 
competitors on each route. 
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