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Introductions

The Module Convenor: Prof Dr Andreas Papatheodorou

The Delegates and their Background

The Course

• aims and objectives

• structure

Housekeeping

• schedules, interaction, breaks, etc.
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Overview of the Unit

Theory: The Regional Impact of Air Transport

Applied Topics: Regional Strategy in Air Transport

Empirical Methods: Principles of Catchment Area Analysis

and of course, plenty of discussion and interaction!

Also fangen wir an!
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1. The Regional Impact of Air Transport

Definitions

The terms regional analysis, spatial economics and economic geography share 
very common ground and will be used interchangeably in our context

Geography: From the Greek Γεωγραφία (=write, describe the earth)

Characteristics

• interdisciplinary science with focus on spatial issues

• classification in physical and human geography: the former (latter) studies 
how physical (human) activities are interrelated and occur on the earth’s 
surface

• examples: biological, environmental, economic, social, historical, political 
geography

Aviation Geography: An Interdisciplinary Geography!
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The Basic Setting of Economic Geography

Variables

• factors of production (labour, capital and land)

• transportation costs (resources and distribution)

• market size (consumer characteristics, population)

• competition (structure, conduct, performance)

Prediction

• location decision of firms

• location decision of consumers and workers

• characteristics of spatial interaction

Idiosyncrasies of Air Transport Geography

Air transport is a prominent sector of today’s service economy.  It comprises the 
aviation industry (airlines, airports and ancillary services) and the civil aerospace 
sector (aircraft manufacturing and maintenance).

Dependence on Spatially Fixed Activities
• complementary products and derived demand
• business, leisure and other types of traffic

Vulnerability to External Factors
• economic environment in the origin and destination
• prevailing social and political situation

Seasonality and Concentration of Flows
• high and low seasons
• cores and peripheries
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Air Transport Stakeholders

Source: Eurocontrol (2010)

Challenges in Air Transport
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Themes to Explore

Economic Impacts and their Measurement

Spatial Implications: New Economic Geography and Sustainability

Spatial Interaction: Core and Periphery in Tourism and Freight

1.1 Economic Impacts
and their Measurement
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Classification of Air Transport Impacts

Source: ATAG (2020)

Air Transport Impacts Pre‐ and Post‐ COVID19

Source: ATAG (2020)
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Evolution of Air Traffic Since 1945
Source: ICAO (2022)

Conditions are still Abnormal but improving...
Source: Eurocontrol (2022)
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Alternative Traffic Scenarios
Source: Eurocontrol (2022)

Evaluating the Economic Impact

The evaluation of the economic impact of air transport from a quantitative 
perspective is essentially based on the concept of the multiplier, defined as the 
ratio between the value of sales, output, income, employment or government 
revenue generated and the initial change in passenger spending or air transport-
related investment.

In brief, the underlying logic of the air transport income multiplier is that the initial 
expenditure undertaken by the passenger and/or the investor will have not only 
direct implications for the economy but also a number of indirect, induced and 
catalytic effects. 
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System of National Accounts (SNA)
The System of National Accounts (SNA) is the internationally agreed standard set of 
recommendations on how to compile measures of economic activity in accordance with strict 
accounting conventions based on economic principles.

It describes a coherent, consistent and integrated set of macroeconomic accounts in terms of a set 
of concepts, definitions, classifications and accounting rules for measuring such items as gross 
domestic product (GDP), the most frequently quoted indicator of economic performance. 

The latest version of the SNA was adopted by the United Nations Statistical Commission (UNSC) in 
2008 and is available at: https://unstats.un.org/unsd/nationalaccount/sna.asp

In addition, the SNA provides an overview of economic processes, recording how production is 
distributed among consumers, businesses, government and foreign nations. It shows how income 
originating in production, modified by taxes and transfers, flows to these groups and how they 
allocate these flows to consumption, saving and investment. 

Consequently, the national accounts provide the building blocks of macroeconomic statistics to 
facilitate economic analysis and policy formulation.

Source: ICAO (2019)
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Aviation Satellite Account (1/2)
Since the 2008 SNA does not list civil aviation as an industry per se, there is a need of 
establishing a global standard to measure the economic activities of civil aviation in a 
manner that would make international comparison possible and feasible, while 
maintaining compliance with the SNA. 

The development of the Aviation Satellite Account (ASA) presents an excellent 
opportunity to measure civil aviation activities within the national accounting 
framework. It provides a complete summary of civil aviation, in addition to certain 
areas that standard national accounts do not have, for example:

a. while some civil aviation goods and services are separately identified in the 
international standard for the classification of products (the Central Product 
Classification or CPC), the International Standard Industry Classification of All 
Economic Activities (ISIC) does not allow the identification of a civil aviation industry 
beyond air transport;

b. while an economic entity may produce a range of outputs, both civil aviation and 
other outputs, the entity is classified only by the industry that reflects the highest 
contribution to the entity’s total output. Thus, where aviation products represent only a 
secondary output, a satellite account would reclassify this activity to the civil aviation 
sector in addition to excluding non-aviation outputs from civil aviation entities;

Source: ICAO (2019)

Aviation Satellite Account (2/2)
c. for analytical purposes, it may also be useful for countries to compile an ASA to produce 
estimates of the intermediate consumption of in-house produced civil aviation services (ancillary 
activity) undertaken by non-civil aviation entities; and

d. while the SNA notionally includes all production within an economy, the production of services 
by households for their own consumption is very difficult to measure and is intentionally 
excluded from the scope of the SNA. For many countries, private flying represents a significant 
proportion of total civil aviation activity and is an area of significant interest for aviation analysts.

Building on the SNA framework, the ASA will allow policy makers to assess the total monetary 
value from the civil aviation segment of the national accounts by adding together the values from 
each defined component of civil aviation activity and thus deriving a single measure of the value 
of the entire civil aviation industry. 

This data can then be used by itself or combined with other data to analyze changes in aviation 
services themselves and their relationships to other industries. This, in turn, will give policy 
makers the appropriate wherewithal to gauge policy impacts on the industries that are the 
biggest consumers of aviation output as well as the industries that provide inputs consumed by 
aviation.

Source: ICAO (2019)
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Source: ICAO (2019)

Source: ICAO (2019)
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Source: ICAO (2019)

Aviation and Tourism

Every industry with a ‘tourism ratio’ (i.e., tourism related receipts of a specific 
sector expressed as a percentage of its total turnover) exceeding 15% may be 
regarded as part of the tourism sector; in this context, aviation is a tourism industry 
par excellence with a ratio often over 90%.

About 57% of international tourists travel by air today compared to 35% in 1980, 
while the direct employment effect of aviation on tourism is estimated at 15.6
million jobs; when multiplier effects are considered, the total effect rises to 36.7
million jobs contributing around $897 billion a year to world GDP (IHLG, 2019).

In fact, the demand for air transport in mainly derived by demand for tourism; both 
sectors are strongly cyclical and are highly sensitive to changes in the economic, 
social and political environment.
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Exploring the Aviation and Tourism Nexus
Source: Papatheodorou (2021)

The Multiplier Concept – Direct Impacts

Source: Cooper et al. (2004)
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Source: Cooper et al. (2004)

The Multiplier Concept – All other Impacts

Linkages
The impact of air transport at a national and regional level depends undoubtedly on 
the existing and potential linkages between air transport and the remaining sectors of 
the economy.

These linkages may be classified into forward, which examine the relative 
significance of air transport as a provider/supplier of downstream activities, and 
backward, which measure the relative significance of air transport as a 
consumer/demander of nationally and/or regionally upstream produced goods and 
services.

A typical example of backward linkages would be the purchase of local food and fruit 
by an airline caterer or of local furniture to equip an airport terminal.  On the other 
hand, forward linkages would involve for example the sale of airline seats to a tour 
operator who prepares holiday packages for the final consumer.

When inter-sectoral linkages are strong, then the air transport impact is usually 
larger.  This is because more money is expected to stay within the economy instead 
of leaking out primarily in the form of imports.
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Leakages

In general, the import content is expected to be lower in larger countries with a 
diversified economic structure.  In any case, leakages may be reduced through 
administrative measures, i.e. by imposing protectionism in favour of good and 
services produced within the national borders.

However, such a strategy may trigger retaliation from other countries to the 
detriment of air transport.  From an alternative and perhaps more viable 
perspective, air transport companies are advised to increase their 
competitiveness (by raising their value-for-money through cost reduction and/or 
service quality improvements) and/or to switch preferences in favour of local 
produce through advertising and other practices. 

Moreover, and in the context of corporate social responsibility and fair trade, 
large transnational companies may make serious efforts to fortify their linkages 
with the local economy when not bound by contracts with international suppliers.

Displacement Effects 1/2
The extent to which backward and forward inter-sectoral linkages are likely to affect 
income and employment depends, in part, upon the existence of the appropriate 
surplus resources within the economy.

For example, airport capacity must be sufficient to meet additional demand by 
incoming and departing tourists. If surplus capacity is not available, as in periods of 
high seasonal demand, additional demand results in rising prices and wages rather 
than increases in real income.

Moreover, it is important to study the way in which consumers and business people 
formulate their expectations about the future in order to determine whether increases 
in demand result in higher output or inflation.

The assumption that spare capacity is available and is utilized to produce more 
output in response to an increase in demand is typically Keynesian and provides the 
basis for the use of the multiplier methodology to estimate the value of income and 
employment which is generated by air transport. If surplus capacity is not available, 
the use of the methodology is likely to provide spurious results
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Displacement Effects 2/2

It should be noted, however, that such displacement effects may not occur in 
case of economic growth.  More specifically, when the business outlook is 
positive, investors may be willing to relax capacity constraints by investing in 
new air transport infrastructure and production practices which allow a better 
utilization of existing resources.

For example, if the existing airport capacity is not sufficient, a new runway or 
terminal may be built: although in most European countries, this may be difficult 
to implement due to spatial constraints and environmental concerns, the 
situation in the Middle East or in countries such as India and China is very 
different.  

New growth theorists argue that economic growth is endogenously rather than 
exogenously determined: as a result, active supply-side policies but also 
demand-side public sector interventions can have a real effect in the economy 
through inter-sectoral backward and forward linkages.

Keynesian Multiplier
A good example of a short-term Keynesian multiplier is given by the following equation:

• where k is the value of the multiplier, L is the value of first-round leakages out of the economy; c 
is the marginal propensity to consume goods or services produced within a region (or country); cj
is the marginal propensity to consume goods or services produced outside a region (or country); 
ti is the marginal rate of indirect taxation; td is the marginal rate of direct taxation and national 
insurance contributions; b is the marginal rate of government benefits (i.e. transfer payments), 
which are expected to vary inversely with income; and m is the marginal propensity to import 
goods and services used by the industrial, commercial and service sectors of the regional (or 
national) economy.

Linkages (essentially associated with c) increase the value of the multiplier, whereas leakages (related 
to the remaining elements of equation 1) reduce it.  Interestingly, an increase in one leakage category 
may reduce the value of another: for example, a rise in td will reduce disposable income and 
consumption of domestic goods as services leading to a decrease of government revenues from indirect 
taxation.  Based on the multiplier effect an expansionary fiscal policy and/or a rise in the demand for 
private investment could have a stimulating role on the economy.
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Input ‐ Output Models 1/3

Source: Cooper et al. (2004)

Input ‐ Output Models 2/3

Source: Cooper et al. (2004)
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Input – Output Models 3/3

Having the above in mind and using simple matrix algebra, the following formulation 
can be obtained: 

• where X is the vector of total sales of each sector in the economy; I is the identity 
matrix; A is the matrix of inter-industry economic transactions; K* is the matrix of 
competitive imports, which reduce the consumption/production of domestic goods 
and services; Y is the vector of final demand sales, and Δ shows change.

In this context, a change in air transport expenditure may result in the following 
change in primary inputs:

• where P is the vector of total inputs in the economy; B is the matrix of inter-
industry primary inputs; and T is the vector of air transport expenditure spent in 
each sector of the economy. 
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Computable General Equilibrium (CGE) Models 1/2

General equilibrium theory aims at explaining the behaviour of demand, supply and prices in the 
context of the aggregate economy where a multitude of markets exist for both goods and 
services and factors of production.

General equilibrium theory is regarded as part of microeconomics based on constrained 
optimization principles, which embed the interactions among the various sectors of the economy; 
this is in contrast with partial equilibrium theory that relies extensively on the ‘ceteris paribus’ 
concept.  

As expected, general equilibrium theory may involve a very complicated framework based on 
complex mathematical equations, whose analytical and/or numerical solution requires 
substantial computational power.

All CGE models are characterised by the existence of a large number of potential variables 
compared to the available equations implying that some variables should be treated as 
exogenous, i.e. not determined by the model.  

The actual decision on the variables to remain exogenous is called model closure and may raise 
robustness concerns, i.e. numerical results may become seriously dependent on the actual 
choice of endogenous variables.  In many cases, variables such as technology and consumer 
tastes are treated as exogenous.  

Computable General Equilibrium (CGE) Models 2/2

Accordingly, CGE models may also be classified into comparative static and 
dynamic.  The former model economic changes using a snapshot approach and do 
not provide a detailed description of the adjustment process to the new equilibrium.  
On the other hand, the latter are built in such a way to embed explicitly the 
transitional process in the numerical solution.

The General Algebraic Modelling System (GAMS) and the General Equilibrium 
Modelling Package (GEMPACK) software are extensively used by CGE modellers to 
derive numerical solutions.

CGE modelling offers an interesting alternative to both the Keynesian and the I-O 
model specifications with respect to the measurement of the economic impact of 
tourism at a national and regional level.  Its reliance on a set of possibly restrictive 
assumptions may occasionally raise concerns over the validity of its results; in any 
case, however, CGE modelling seems to better encapsulate (short-run) displacement 
effects compared to the other proposed methodologies.  

Moreover, CGE modelling can explicitly consider environmental variables and hence 
provide an excellent tool when conducting CBA.  
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Propulsive Mechanisms

Linkages and Multiplier (ΔΥ/ΔE > 1)

• concept and fields of application

• direct, indirect, induced and catalytic effects

Input - Output Model and the Tourism Ratio

Optimism and Accelerator (ΔI/ΔY > 0)

• analytical and empirical context

• neighbourhood effect

Primary Inputs Intermediary Inputs
Output for 

Consumption

Short Term Benefits

Stimulation of Output and Employment

• primary, industrial and service sectors

• creation of new markets for products

Stimulation of Income

• local community and externals

• local and national government (taxation)

• foreign exchange for the host country

Short Term Benefits are often non-Geographical
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Long Run Gains

Acquisition of Centrality Features

• urban and tourist infrastructure

• market enlargement and production capacity

Diversification in Spatial Functionality

• liaisons with other service activities

• relaxation of natural environment constraints

Long Run Gains are usually deeply Geographical

The Growth Pole

A Propulsive Industry or Firm must:

• be of large size, fast growing and innovative

• have many backward and forward linkages with the local economy

• be related to internal and external economies of scale and scope

Is Air Transport a Propulsive Industry that can become the Engine of an 
Economy?

Can Air Transport lead to Agglomeration and of what Type?

43

44



23

Applied Regional Analysis and Spatial Economics
Frankfurt University of Applied Sciences - MBA Aviation and Tourism Management

Frankfurt, 20 – 21 September 2022

Prof Dr Andreas Papatheodorou
Email: a.papatheodorou@aegean.gr,   Internet: http://www.andreaspapatheodorou.info

Copyright © 2022 Andreas Papatheodorou

Dubai in 1991

Dubai in 2005
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The Emirates Airline Network

Source: Emirates (2019)

Source: Airport World (2013)

Hubbing and Geostrategic Considerations: Airport City and Aerotropolis
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Retardation Mechanisms

Leakages and Tourism Sub - Multiplier (ΔΥ/ΔE < 1)

• consumer patterns and imports

• promotion, remittances and taxation

• abuse of market power and external control

Pessimism and Tourism Decelerator (ΔI/ΔY < 0)

• pressures, depreciation and sunk structures

• free riding and co-ordination failure

Short and Long Term Problems

Limited Aggregate Impact on Output, Employment and Income

Over-reliance on a Single Activity and Abandonment of Diversification Policies

Lock-ins of Infrastructure and Factors of Production in Sub-optimal Patterns

Indebtedness and Rise of Dependence

49

50



26

Applied Regional Analysis and Spatial Economics
Frankfurt University of Applied Sciences - MBA Aviation and Tourism Management

Frankfurt, 20 – 21 September 2022

Prof Dr Andreas Papatheodorou
Email: a.papatheodorou@aegean.gr,   Internet: http://www.andreaspapatheodorou.info

Copyright © 2022 Andreas Papatheodorou

Dubai ‐ November 2009

(Reuters) - Dubai struggled to ease fears of debt default on Thursday after its 

move to delay repayments at two flagship firms shook confidence in the Middle 

East as a center for investment and a source of capital.
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1.2 Spatial Implications:
NEG and Sustainability

An Overview of NEG

New Economic Geography (NEG) pioneered by the Nobel Laureate Paul 
Krugman aims at formalising some parts of the extensive economic geography 
literature by focusing on the interaction of centripetal, agglomeration forces with 
centrifugal, diseconomies of scale; love-for-variety consumer preferences and 
increasing returns in production play a central role in this context.

A trade-off between intermediate input/final product differentiation and transport 
costs is shown to exist; this generates cumulative causation processes and 
results in the formation of regions, industrial districts and cities.  NEG is based 
on four major pillars namely spatial general equilibrium modelling; increasing 
returns and/or indivisibilities in production; transport costs; and location mobility 
of consumers and production factors.

In what follows the application of NEG in the context of air transport will be 
highlighted.
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Economies of Scale

Internal Economies of Scale

• arising from savings made within an individual air transport company from 
producing at larger volumes

External Economies of Scale

• arising from savings that an air transport company gains from its connection 
with other plants or firms

• these economies are explicitly related to clustering and agglomeration

Internal Economies of Scale

Assume two Factors (Labour L paid with salary w and Composite Capital K paid 
with return r) and two Time Periods (t1 and t2)

In t1: Investment in Capital (let K=10)

In t2: Production with Labour (let TP=2L)

Total Cost of Production is TC=wL+rK and for w=1, r=1 we have TC=L+10

Therefore and given the Production Function: TC=(TP/2)+10, MC=1/2 , 
AC=1/2+(10/TP)
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Internal Economies of Scale in a two period Model
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Introducing Demand into the Analysis

Low Demand (Do), Unprofitable Production and Insufficient Market Size

Medium Demand (D1), single Point of Break-Even Production and Threshold 
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High Demand (D2), wide Range of Profitable Production and Sufficient Market 
Size
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Internal Economies of Scale - The Role of Demand

0

1

2

3

4

5

6

7

8

9

10

11

0 1 2 3 4 5 6

Product

C
o

st
, 

P
ri

ce

D2

AC

D1

MC

D0

Discussion on Internal Economies of Scale

Market Size does Matter when the Size of Projects involves large Capital 
Investment

Shifts of Demand Curve

• income and tastes, population

The Role of Tourism in Investment

• generates income and changes tastes

• contributes to the achievement of the threshold population

Tourism Urbanisation per se

• who goes where investing what
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Economies of Scope

Synergies (Multi-functionality) in Production

Economies of Scope and Size of Investment

The Self-Reinforcing Mechanism

Implications for Urbanisation

External Economies of Scale

Technological Externalities (spill-overs)

• dealing with the effects of non-market interactions realised through processes 
directly affecting the utility of an individual or the production function of an air 
transport company

Pecuniary Externalities (monetary)

• dealing with the benefits of economic interactions in air transport which take 
place through usual market mechanisms via the mediation of prices

An Economic Agglomeration is created through both Technological and 
Pecuniary Externalities
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Agglomeration and Economies

Localisation Economies

• for all firms in one industry at one point, depending upon the total output of 
the industry at that location

• e.g. formation of a highly specialised labour force based on the accumulation 
of human capital and face-to-face communications

Urbanisation Economies

• for all firms in various industries at one point, depending on the overall level of 
activity at that location

• e.g. availability of specialised input services and the existence of modern 
infrastructure

Agglomeration and Linkages

Relation to Input-Output Models and the Multiplier

Backward Linkages

• demand of an industry B enables an upstream industry A to be established 
and operate profitably

• e.g. airline B purchase furniture from firm A1 and technical maintenance 
services from firm A2

Forward Linkages

• production of an industry B enables a downstream industry C to reduce its 
costs, become established and operate profitably

• e.g. scheduled services of airline B enable sustainable operation of mail order 
firm C
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Cumulative Causation

Firms want to locate where market potential is high, that is, near large markets.  

But markets will tend to be large where lots of firms locate.  So, one is led 

naturally to a consideration of the possibility of self-reinforcing regional growth or 

decline (Krugman, 1995: p. 46).

Deglomerative Tendencies

• Limits to Spatial Clustering and Growth in Air Transport

• Congestion, Pollution and Environmental Degradation (unsustainable 
development?)

• Soaring Prices of Production Factors and Consumer Goods (Dutch Disease)

• General Administrative Overload (e.g. policing)

• Self-Reinforcing Mechanism of Decline and TALC
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Optimal Size of Agglomeration

Similarly to other theoretical constructions in economic geography, there should 

be an optimal size for agglomeration at which public utilities and services are 

provided at the highest level of efficiency, maximising the external economies 

that they pass on to constituent firms.  To measure, however, this optimal size is 

an extremely complex and difficult task.

Sustainable Development: Definitions

Sustainable Development meets the Needs of the Present without compromising 
the Ability of Future Generations to meet their own Needs (WCED, 1987)

Sustainable Tourism Development leads to the Management of all Tourist 
Resources in such a way that the Economic, Social and Aesthetic Needs can be 
fulfilled while maintaining Cultural Integrity, Essential Ecological Processes, 
Biological Diversity and Life Support Systems (UNWTO)

Carrying Capacity determines the Maximum Use of any Place without causing 
Negative Effects on the Resources, the Community, the Economy, the Culture 
and the Environment and without reducing Visitor Satisfaction (Wahab and 
Pigram, 1997)

67

68



35

Applied Regional Analysis and Spatial Economics
Frankfurt University of Applied Sciences - MBA Aviation and Tourism Management

Frankfurt, 20 – 21 September 2022

Prof Dr Andreas Papatheodorou
Email: a.papatheodorou@aegean.gr,   Internet: http://www.andreaspapatheodorou.info

Copyright © 2022 Andreas Papatheodorou

The Essence of Sustainability
Tourism has both Benefits and Costs, what we need is Maximisation of Social 
Welfare 
• intra-temporal, intra-generational considerations
• inter-temporal, inter-generational considerations 

Weak Sustainability and the Developmental Camp
• maintenance of aggregate capital stocks, i.e. the sum of natural, human-made 

and socio-cultural capital
• substitution and constraints, very weak and weak

Strong Sustainability and the Conservationist Camp
• maintenance of the natural stock, irrespective of the status of the aggregate 

capital stock
• substitution and constraints, strong and very strong

Measurement Problems, Politically Correct Statements and the Romantic Vagueness 
of Diplomacy

 

S U S T A I N A B I L I T Y

POLLUTION/WASTE 
Residuals B I O S P H E R E 

(Environment; Kt) 

ENVIRONMENTAL PRACTICE 
Private / Public sectors 

POLLUTION/WASTE 
Mitigation 

ENVIRONMENTAL INSTRUMENTS 
    Market    Non market 
Bargaining        Defining property rights 
Deposit-refund         Legislation/regulation 
Grants/subsidies     Quotas 
Tradeable       Standards 
licences/permits 

POLICY, INSTRUMENTS, 
PRACTICE EVALUATION 
Criteria; examples; 
Acceptability 
Certainty 
Economically efficient 
Effective 
Equitable 
Flexible 

RESOURCE USE/ 
      CONSERVATION 
Non renewable    Renewable 
Re-use    Maximum 
Recycling   sustainable 
Product life   yield 
extension 

ENVIRONMENTAL POLICY 
Global, national, local 

VALUATION OF RESOURCES:  METHODS 
    Monetary    Non monetary 
         Participation: 
Non demand    Demand     number 
eg Avoided cost          percentage 
     Choice modelling         frequency 
     Delphi  Direct   Indirect     type of activity 
     Opportunity cost (Stated pref.)  (Revealed pref.)  Standards 
     Provision cost CVM: W to Pay  HPM   Time series 
     Replacement cost           W to Accept TCM 

TOTAL ECONOMIC VALUE 
Use value: direct, indirect, option (current) 

Non-use value: option (future), existence, vicarious 

MARKET  FAILURE 
Externalities             Public goods   Distribution 
Overuse  (open access / common property)          (income / wealth) 
Degradation  Free rider problem   Intra generational equity 
Pollution  Valuation    Inter generational equity 
Waste   Underprovision 

MARKET EXCHANGE VALUATION of RESOURCES 
Mechanisms: price, cost, substitution, technical change 

MARKETS 
Goods/services  Factors 

ECONOMIC and HUMAN ACTIVITY

ANALYTICAL FRAMEW ORK 

CBA, PBSA, CIA, CIE , CEA, MCA, AHP, CGE, EIA, I/O, TSA 

NOTE: see below 

and in Chapter 10 

for explanation of 

abbreviations. 

Source: Stabler et al. (2010)
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Externalities: A Synthetic Approach

EAC: Environment Assimilative Capacity

Air Transport and CO2 Emissions: Facts 
and Figures

Source: ATAG (2020)
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Regional Concerns arising from the current EU 
Environmental Policy

Source: Lufthansa (2022)

1.3 Spatial Interaction:
Core and Periphery
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Spatial Interaction – Definition and Principles
Spatial Interaction is the Movement of People, Goods and Information between 
different Locations.  It does not occur in isolation but is stimulated, generated and 
inhibited by particular Forces.

Generators
• complementarity and trade (demand and supply)
• hierarchical structures and economic activities
• market size, economies of scale and specialisation

Restraints
• frictional effects of distance
• intervening opportunities and transferability
• the role of transport costs and accessibility in general

Scales of Interaction
• local, regional, national and global

The Gravity Model

• Rationale Behind Social Physics

• Modelling the Essence of Spatial Interaction

where: I refers to interaction, i and j are places, P is population size, d is 
distance, b is the coefficient of friction and k is an empirical constant

• Other Variables and Measurement Issues

b
ij

ji
ij d

PP
kI 
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Market Potential

This index measures the access of a site i to markets j, involving both the 
purchasing power Y of all the markets to which it might sell and the distance d to 
those areas


j

b
ij

j
i d

Y
kM

Firms will choose locations of maximum market potential both at a macro and 
micro level

Core and Periphery: Setting the Framework

“Core regions are defined as territorially organised subsystems of society which 

have a high capacity for generating and absorbing innovative change. Peripheral 

regions are subsystems whose development path is determined chiefly by core 

region institutions with respect to which they stand in a relation of substantial 

dependency.  Core and periphery together constitute a complete spatial system.” 

(Friedmann, 1973)
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Convergence Theory

Classical Equilibrium Economics: over time, Disparities between Core and 
Periphery will disappear

Three Mechanisms of Balancing (Spread Effects)

• purchase of Periphery goods by the Core

• migration of labour from Periphery to Core

• flow of capital from Core to Periphery

Constraints

• geographical distance (transport costs, land use and cognition)

• urban hierarchy (high-to-high order interaction)

Divergence Theory

Dependency Economics: over time, Disparities between Core and Periphery will 
increase

Invalidation of the three Balancing Mechanisms

• income elasticity of goods, immiserising growth  

• selective character of migration (education, age)

• move of corporate profits from Periphery to Core

Potentiality of Oversimplification
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Setting the Tourism Framework

Traditional Setting

• the industrial/rich countries of the North/Core constitute the origins of tourism

• the agricultural/poor countries of the South/Periphery constitute the tourism 
destinations

Present Setting

• starts from the traditional setting

• extends the discussion to incorporate the idea of dual dualism and the 
emergence of core and periphery within the group of tourism destinations

Dualism in Market and Spatial Structures

Market Structure

• backyard capitalism and tourism industries

• organisational routines and the importance of scale and scope economies

• large conglomerates and traditional/niche firms

Spatial Structure

• territorial implications of market dualism

• emergence of core and peripheral resorts

Interactions between Market and Spatial Forces
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Evolutionary Patterns

Short Run

• interaction among the origin regions

• interaction among the resorts of the core

• interaction among the resorts of the periphery

• interaction between core and periphery

Long Run

• locational advantages and historical dependence

• expectations and rational bubbles

• smooth/optimal and abrupt/sub-optimal tourism urbanisation patterns

O1 O2

O3

CS1
CS2

CW1

CW2

PS1
PS2

PW1

PW2

Tourist Flows in the Short Run

Source: Papatheodorou (2004)

O: Origin
C: Core
P: Periphery
S: Sunlust
W: Wanderlust
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Φωτό: Ιατρού (2006)
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Evolutionary Patterns

Short Run

• interaction among the origin regions

• interaction among the resorts of the core

• interaction among the resorts of the periphery

• interaction between core and periphery

Long Run

• locational advantages and historical dependence

• expectations and rational bubbles

• smooth/optimal and abrupt/sub-optimal tourism urbanisation patterns
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British Outbound Tourism in the Mediterranean Core 
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British Outbound Tourism Own and Cross‐Price Elasticities

Countries Greece Italy Portugal Spain Turkey Yugoslavia

Greece -0.98 -1.21 1.02 0.70 -0.30 -0.03
Italy -1.07 0.19 0.49 0.00 -0.01
Portugal -2.85 0.88 0.37 -0.03
Spain -1.30 0.00 0.00
Turkey -1.23 -0.08
Yugoslavia -0.69

• Direct and Indirect Spatial Interaction
• A Negative Cross Elasticity is related to Complement

Destinations, while a positive one to Substitutes.

Source: Papatheodorou (1999)

Air Cargo and Related Products
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Air Cargo

Air service is a prominent service

Cost is higher than ground service

Air freight eliminates inventory costs

Popular air cargo items include high-value fruits and vegetables, seafood, 
electronics, chemical materials, livestock, etc.

Many small businesses are using air freight for non-inventory operations

Air cargo accounts for less than 1% of global trade’s volume but almost for 35% 
of its value: $6 trillion worth of goods are currently transported internationally by 
air (ATAG, 2018). 

Why Choose Air Cargo?

When a commodity presents any of the following, the seller usually prefers to 
ship them by air:

• perishable

• subject to quick obsolescence

• required on short notice

• valuable relative to weight

• expensive to handle

When the distribution problems like the following exist, sellers usually prefer to 
ship products by air:

• risk of pilferage, breakage, or deterioration

• high insurance cost for long in-transit periods 

• heavy or expensive packing required for surface transportation

• special handling and care needed
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Source: Kupfer et al (2011)

Source: Kupfer et al. (2011)
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World Trade and Air Cargo Growth 2018‐22

International Cargo Load Factors by Region

Source: IATA (2021)
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CTK Growth and Share – Regional Flows

Source: IATA (2022)

Market Participants

Airlines (airport to airport)

Forwarders (airport delivery and collection)

Consolidators (airport delivery and collection)

Integrators (door to door)

Commercialised postal services
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Air Cargo Logistics

Source: Cargolux (2005)

Source: ATAG (2012)
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Questions/Comments?

2. Regional Strategy in Air Transport
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Themes to Explore

The Regional Authority - Airline - Airport Relationship: The 3 Evils and the MUC 
– LH partnership as a Best Practice

Turning Peripherality into an Advantage by using Air Transport Policies: the Case 
of Greece

2.1 The Regional Authority –
Airline – Airport Relationship
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Definitions of Land Rent

Economic Rent

• a measure of the level of return that the market at large would expect a 
particular piece of land to produce

Location Rent

• the economic rent when any advantage of a piece of land over another 
depends exclusively on its location in relation to the market

Assuming an Auction Process, the Location Rent is the Bid Price for Land

Land Use and Value

Main Principles

• land uses determine land values through competitive bidding among users

• land values distribute land uses according to ability to pay

• the steeper rent curves capture the central locations

Central Business District (CBD) and other Areas

• the assumption of a monocentric city

• commercial and industrial activities

• residential and agricultural areas
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Offerings and the Tourism Product:  
The 6As Integrated Framework

Attractions (physical and built environment)

Accessibility (transport system)

Amenities (hospitality, retailing and other services)

Available Pre-Arranged Holiday Packages

Activities (while on visit)

Ancillary Services (e.g. banks, hospitals)

Accessibility and Land Value

Suitable airport infrastructure may set the fundamentals for an airline base

This may create a gateway to prosperity as the enhanced accessibility will most 
probably favour tourism development and/or trade growth

Dubai and Singapore are good examples of successful acquisition of centrality 
features via intermediacy (locational advantage)
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Value of the Hub versus Simplicity of Regional Airports 1/2

‐network of frequencies &
destinations
‐transfer supporting facilities
‐high capacity and reliability

‐limited number of point 
to point destinations
‐very simple facilities
‐limited capacity

Hub Airport Regional Airport

value driven cost driven

Value of the Hub versus Simplicity of Regional Airports 2/2

Lay out terminal Schiphol Lay out terminal Frankfurt Hahn

… has led to specialization among airports  ‐ but increasingly also 
among terminals!
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An Eternal Business Triangle

Definition: A relationship involving three business stakeholders among whom 
there are interdependent conflicting and/or competing attachments of a 
transactional nature. 

In our case: the airline, the airport and tourism destination authorities possibly in 
the context of a DMO

The objective: to reach consensus in terms of a win-win-win business agreement

The reality: the objective is much easier set than achieved…

The Risk Quartet

White Elephants and Escalation of Commitment

Auctions and the Winner’s Curse

Free Riding and Coordination Failure

Strategic Partnerships and High Level of Dependency

Our Business Triangle is bruised by the Risk Quartet!
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Photo: Wikipedia

What is a White Elephant?

A white elephant is a valuable possession which is more trouble than it is worth, 
or has outlived its usefulness to the person who has it. 

While the item may be useful to others, its current owner would usually be glad 
to be rid of it.

By reason of this, commercially, a "white elephant" might be available to 
purchase at a very favourable price…

Source: Wikipedia
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White Elephants in Practice

Examples

• Concorde

• Kansai International Airport

• The Dome 

• World Trade Centre in Mexico

• The Eurotunnel?

Common Features

• economic rationale ousted by political objectives

• heavy investment and sunk costs

• high maintenance and operating costs

• limited alternative functionality

So, what about focusing on market potential?
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What is the Winner’s Curse?

The Winner's curse is a phenomenon akin to a Pyrrhic victory that occurs in 
common value auctions with incomplete information.

In such an auction, the goods being sold have a similar value for all bidders, but 
players are uncertain of this value when they bid. Each player independently 
estimates the value of the good before bidding.

The winner of an auction is, of course, the bidder who submits the highest bid. 
When each bidder is estimating the good's value and bidding accordingly, that 
will probably be the bidder whose estimate was largest.

If we assume that on average the bidders are estimating accurately, then the 
person whose bid is highest has almost certainly overestimated the good's 
value. Thus, a bidder who wins after bidding what they thought the good was 
worth has almost certainly overpaid.

Source: Wikipedia

The Winner’s Curse in Practice

Examples

• IPO, Bubbles, Stock and Real Estate Markets

• 3G licenses in mobile telephony

• Ryanair and small regional airports?

As discussed earlier, scale alone is not sufficient to generate profitability…

So, what about co-operating with others?
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What is the Prisoner’s Dilemma?
In game theory, the prisoner's dilemma 
is a type of non-zero-sum game in 
which two players try to get rewards by 
cooperating with or betraying the other 
player. 

In the prisoner's dilemma, cooperating 
is strictly dominated by defecting, so the 
only possible equilibrium for the game 
is for all players to defect. In simpler 
terms, no matter what the other player 
does, one player will always get a 
greater payoff by playing defect. Since 
in any situation playing defect is more 
beneficial than cooperating, all rational 
players will play defect.

In equilibrium, each player chooses to 
defect even though both would be 
better off by cooperating. This is the 
dilemma.

Cooperate Defect

Cooperate Win - Win Lose much –
Win much

Defect Win much –
Lose much

Lose - Lose

Source: Wikipedia
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The Prisoner’s Dilemma in Practice

Examples of Co-Ordination Failure

• over-fishing, pollution and the ozone layer

• negotiations between buyers and sellers

Collaboration among Regional Authorities

• too few won’t work: external undermining

• too many won’t work either: internal instability

• medium way: disadvantages of both worlds

So what about Negotiating? 
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Dependency Analysis

From a strategic and risk management perspective, airport dependency is 
important to know and tackle at least in terms of:

• origin/destination countries;

• origin/destination cities; 

• operating airlines; 

• temporal seasonality

• to provide further insights on the sustainability and worthiness of financing 
airport projects.

In this context, the measurement of airport dependency can provide a useful 
benchmark for airports on whether they should diversify further their activities 
investing accordingly in the expansion of their network and commercial 
agreements.

Source: Koo, Halpern, Papatheodorou, Graham and Arvanitis (2016)

Evolution of ADIs 2005-2015
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Is there a Solution to the Impasse?

A benevolent social planner using dynamic stochastic optimisation aiming at 
maximising society’s utility

Or

A decentralised outcome based on well informed negotiations and rational trust 
building

Principles of Negotiations

Business negotiation is defined as bargaining over a set of issues for the 
purpose of seeking an agreement

A negotiation never hinges on a single point  - not even price

A negotiation is only possible if there are compromises, adjustments and finally 
agreements from both sides

The differences between parties must be sorted out via negotiations

As negotiations progress, issues may be traded, redefined or abandoned

Successful negotiations are when all issues are resolved and both parties are 
contented
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TECHNIQUES
Phases
Strengths/Weakness
If..Then..Else
Time Out
Summarise

INTERESTS
Objectives
Must Haves
Needs
Extras

CREATIVITY
Your/Their View
Settle Differences
Compromise
Innovation
Options

CULTURE
Communication Style
Meeting Style
Social Outings & Gifts
Genuine & Concern

GROUP PROCESS
Listen/Talk
Think/Write
Leader
Mediator
Decision Maker

Planning
Agenda
Room Layout

BEHAVIOUR
Relationships
Communication
Assertiveness
Commitment

DIRTY TRICKS
Time Pressure
Good/Bad Guy
Incorrect Facts
Many People
Threats 

Negotiation Component and Skills Set

Negotiations: Prepare – Prepare – Prepare!

Use detailed revenue and cost structure analysis to highlight and understand the 
existing relations among airlines, airports and tourism destinations.

Apply strategic management tools (Porter’s Five Forces Model) to assess the 
prevailing and potential competitive environment in the airline/airport industry 
and the role to be played by the tourism destination.

Emphasize on Transaction Cost Economics (TCE) to reveal the risks of contract 
incompleteness and possible ways to overcome the problem and build a 
sustainable business relationship between airlines, airports and tourism 
destinations.

The end result should lead to a win-win situation based on strengthening a 
tourism destination’s position vis-à-vis airlines involved
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Transactions Cost Economics (TCE)

Transaction costs are the costs of running the economic system. Such costs are 
the economic equivalent of friction in physical systems and one distinguished 
from production costs 

TCE poses the problem of economic organisation as a problem of contracting 
and assumes that:

• human agents are subject to bounded rationality, where behaviour is ‘by 
intention rational but only limitedly so’ and 

• behaviour is given to opportunism, which is a condition of ‘self-interest 
seeking with guile’

TCE further maintains that there are rational economic reasons for organising 
some transactions one way and other transactions another.

Source: Jin (2009)

TCE – Principal Dimensions and Application
Asset Specificity
• the degree to which an asset can be redeployed to alternative uses and by alternative users 

without sacrificing productive value 
• airline perspective: site specificity, human capital asset specificity and brand building
• airport perspective: physical asset specificity, dedicated asset specificity
• destination perspective: promotion specificity, service specificity

Uncertainty
• it may arise from ‘state of nature’ or changes in the external environment affecting a system 

or when incomplete contracting and asset specificity are joined
• traffic demand (forecast and nature), airline/airport investment volume, cost of airport 

infrastructure development, maintenance and operation, destination’s promotional marketing 
mix and scale

• PESTEL uncertainties: evolution and shocks

Frequency
• admits the fact that the pair-wise identity of the parties matters and has pervasive 

consequences for the organisation of economic activity
• classification into hub/secondary/other spoke airports for network airlines and base 

airports/non-base airports for low-cost carriers

Source: Fuhr (2008)
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The Airline – Airport Business Relationship

Source: Papatheodorou (2021)

The Airline – Tourism Destination
Authority Relationship

Source: Papatheodorou (2021)
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Source: Papatheodorou (2021)

The Airport – Tourism Destination
Authority Relationship

Implications for Negotiators and Managers
Profit or welfare maximization of the three involved stakeholders from an individual perspective will 
inevitably lead to a conflict of interests as a result of the existing revenue/cost structure and the 
emerging transaction costs.

Hence the need for constructive negotiations, which will lead to an optimal relationship subject to the 
bargaining power of each stakeholder and the level of mutual dependencies

Subject to legal constraints, such a relationship may take the shape of:
• a long term trilateral agreement;
• a marketing agreement, which also involves structural changes in airport charges;
• the emergence of investment hostages, which may even lead to vertical governance

It is possible that:
• an airport will accept reduced aeronautical revenue if compensated by a rise in non-aeronautical 

revenue as well as partial financing of its infrastructure by the other two stakeholders;
• a LCC will accept reduced advertising income, if the local authority can commit to improving the 

brand name of a destination and the airport agrees to fixing reduced charges over a long period of 
time;

• a local authority will accept tax concessions and the provision of other services to both the LCC and 
the airport provided that its promotional budget is reduced and/or not funnelled exclusively to the 
other two involved stakeholders.
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Implications for Infrastructure

Size of Infrastructure
• be pragmatic about forecasting!
• plan for phased expansion if necessary

Flexibility of Infrastructure
• think of alternative or complementary uses (e.g. hotels converted to hospitals, 

airports becoming huge shopping malls, hotels offering integrated services)
• avoid spatial fixity if possible (e.g. use cruise ships as hotels, emphasise sea 

and air transport rather than rail and road?)

Relationship Building and Strategic Alliances
• tie-up commercial interests: PPP, infrastructure owners + service providers 

(vertical integration or JV)
• use a portfolio approach on partnerships and distribution channels to hedge 

against risk and manage crises effectively

Profit Profit

(Leasing)

Handling

MUC  T 2
Immovables

MUC  T 2
Operating company 

S
h

ar
eh

o
ld

er

Handling

S
h

areh
o

ld
er

Source: Munich Airport

 Building management

 Integration/ 
coordination of 
technical systems

 Ground handling 
services/ ramp 
handling

 Functional planning 
airside

 Retail agents

 Traffic development 
hub control 
coordination

 Processes & products

 Functional planning 
terminal systems

 IT/ passenger info     
systems

 Passenger handling

60%
40%m DLH

MoU 07/98

mm

Munich Airport Terminal 2: System Partnership
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MUC T2 and Capacity Management 

Capacity 25 million pax

MCT 30 min. 

Central hall 230m x 160m x 30m 

Pier 980m

Gross floor space 260 000 m² 

Check-in counters 124

Gates 114

Passenger gangways 24

Park positions 75

Car park 6 400 spaces 

Total investment €1.5 billion

Terminal 1
Handling modules 
and pier

Central 
area
Railway 
station

Munich Airport 
Center (MAC)

Terminal 2
Central hall

Terminal 2
Pier

Source: Munich Airport

• Munich Airport’s position solidified 

• MUC and LH have shared interest in high traffic load 
for Terminal 2 

• Know-how transfer is meeting expectations

• Tight management control is needed to keep the 
customer from getting too involved in core business

• T2 operating company created to solve structural 
problems that cannot be solved within the parent 
companies 

• Both partners in T2 bring their own core competence 
to the project (serving public-private partnership 
goals) and create a win-win situation

m

MUC T2 System Partnership
Source: Munich Airport
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• Unit cost reduction achieved jointly by Munich Airport and 
Lufthansa

• Top customer LH has decisive influence on the processes 
affecting it at the airport
- ensuring growth in LH traffic in medium to long term

- product differentiation as compared with competitors

• Introduction of market forces (MUC as external service 
provider) results in more favourable cost and price structure 
across the entire campus
- lessons learned can be applied across the rest of the airport

- all customers – not just T2 customers – benefit from required reorganization 
measures

• Released capacity opens up opportunities for customer 
differentiation in T1
- customer-oriented, tailored service portfolio

MUC T2 System Partnership: Benefits 

Source: Munich Airport

Photo: Papatheodorou (2012)
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In Summary…

The airline – airport – tourism destination relationship can prove a “triple win” 
provided that the stakeholders understand their structural interdependency and 
common future.

Still, risk sharing is a major issue to consider in this case given the inherent 
differences in the nature and time horizon of the investments.

Skillful and enlightened negotiators are required to build trust on rational terms 
thus making the business relationship evolving from transactional to relational 
and even possibly transformational.

2.2 Turning Peripherality
Into an Advantage
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Reasons behind Peripherality

Physical Geography

• remoteness and accessibility problems

• lack of resources and attractions

• natural disasters

Human Geography

• politics, conflicts and lack of hinterland

• historical accidents

• agglomeration shadows and inner peripheries

Peripherality may be defined at different spatial levels
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Disadvantages of Peripherality

Small market size, lack of scale and scope economies: competition cannot work 
effectively

Expensive to reach in terms of both money and time – problems with transport 
monopolies

Lack of organised holiday packages with the possible exception of niche tour 
operators commanding a high premium for their services

Basic and limited accommodation facilities – ex ante and ex post tourist choice

Advantages of Peripherality

Appealing to allocentric tourists

No congestion or pollution problems

Real estate opportunities and reasonable pricing

Limited bureaucracy and flexibility of administration
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How to turn Peripherality into an Advantage

Focus on appropriate air transport and tourism policies

Is the liberalisation of the air transport market sufficient?

Can the introduction of PSO solve any remaining issues?

What about the introduction of combined tourism products?

Greece and Air Transport Liberalisation 1/2
Back in the 1990s a number of companies entered the market such as SEEA, Apollo, Cretan, Venus 
and Axon

Eventually, the market consolidated around two major groups since the early 2000s
• Olympic Airlines (which incorporated Olympic Aviation and Macedonian Airlines) – privatised in 

2008-09, until recently owned by MIG Group
• Aegean Airlines (which incorporated Air Greece and Cronus)  - privately owned - joined Star Alliance 

in June 2010
• The two airlines filed for a merger approval in February 2010; this was originally rejected by the 

European Commission in January 2011.  Nonetheless, a similar filing later on was approved by the 
EC in October 2013, creating a ‘national champion’ in the Greek aviation market.

Athens Airways, a new airline that emerged as a rival at a national level in 2008 had ambitious plans to 
play an important role in the Greek aviation market; nonetheless, it ceased operations in 2010 as a 
result of adverse market conditions.  Fortunately, domestic competition has been boosted as a result of 
Ryanair’s market entry since 2013-14.

Small companies exist in niche pax markets (e.g. Sky Express) , air taxi and cargo segments.  
Hydroplanes are also expected to generate some interesting dynamics soon.

Fragmented geographical area and heavily concentrated traffic are the key characteristics of the Greek 
aviation market
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Greece and Air Transport Liberalisation 2/2

Four major periods identified

Up to 1981: Protectionism at all levels

1981 – 1991: Gradual internationalization of Greek airports

1991 - 1998: Liberalization of charter flights (based on Law 276/1991) and 
abolition of domestic monopoly of Olympic Airways in 1996 following the 
Presidential Decree 359

1998 – to date: Full liberalization of air transport services

Map of Greece – Airport Locations
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The Profile of Greek Airports

39 airports operate currently in Greece (+7 closed)

• 11 on the mainland και 28 on the islands

• 34 state-owned, 4 municipal and 1 JV

• In 2014, the Fraport/Slentel consortium won a 40-year concession to manage 
fourteen (14) regional airports in Greece.  Management of these airports was 
formally handed over to Fraport Greece in April 2017

• 15 international, 13 hybrid και 11 for domestic flights only

Traffic activity in Greek airports (2019)

• 526,155 air traffic movements (39.20% domestic flights)

• pax traffic: about 64.5 m in total 

• 17.0 m domestic and 47.5 m international

• domestic traffic fell by more than 25% between 2009 and 2013 as a result 
of the economic crisis but had recovered since then (until of course the 
emergence of COVID-19)

source: HCAA

Airports in Greece 1978 ‐ 2013
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International, Domestic, and LCC serving Airports

1st Ryanair base in Greece, 
Chania, 1 aircraft

Serving LCC flights
Domestic flights only
Other airports
Tourism supply concentration 
(beds)

1st LCC domestic flight in Greece, 
Chania to Thessaloniki

Athens and 
Thessaloniki were 
the only airports 

serving LCC flights on 
an annual basis

Chania was added 
when Ryanair 

established its base 2nd LCC domestic flight in 
Greece, Athens to Rhodes

1 a/c in 
Thessaloniki

2 a/c in Athens 
(3 from Sep 2014)

Source: based on  Papatheodorou and Arvanitis (2009)

Traffic Concentration in Greece 1978 ‐ 2011
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Traffic Seasonality at Greek Airports ‐ 2015

Non scheduled traffic very seasonal – literally none between Nov to Feb
International Scheduled and domestic traffic exhibit low seasonality

Source: HCAA

Source: Fraport Greece (2017)
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PSO in Greece (since 2013)

Greece currently operates a scheme of 28 PSO routes

• 14 connect Athens to a number of islands in the Aegean and the Ionian sea

• 1 connects Athens to Kozani and Kastoria, two cities in Western Macedonia

• 5 connect Thessaloniki (the second largest city in Greece) to islands in the 
Aegean and the Ionian sea

• 1 connects Thessaloniki with Kalamata, i.e. a city in Southwest Peloponnese

• 5 provide inter-island services in the Aegean and the Ionian sea

• 1 links Alexandroupoli with Sitia, i.e. a city in eastern Crete

• 1 links Aktio (on the mainland, close to the island of Lefkas) with Sitia.

Characteristics of Small Regional Airports
Many island airports are extremely short 
and narrow (runway length between 
700m-1500m and width 25m-40m)

Limited opening hours: some airports 
are open only four to six hours a day six 
days a week

They are built on cliff tops due to lack of 
flat field areas so most of them have a 
high elevation that deteriorates aircraft 
performance

In addition they are in close proximity to 
mountainous terrain making them very 
vulnerable to gusty strong winds 
prevailing in the islands especially 
during summer period.

source: Fragoudaki et al. (2005)

169

170



86

Applied Regional Analysis and Spatial Economics
Frankfurt University of Applied Sciences - MBA Aviation and Tourism Management

Frankfurt, 20 – 21 September 2022

Prof Dr Andreas Papatheodorou
Email: a.papatheodorou@aegean.gr,   Internet: http://www.andreaspapatheodorou.info

Copyright © 2022 Andreas Papatheodorou

Kalymnos – New Airport

source: Fragoudaki et al. (2005)

Evaluation of PSO in Greece

In the past: Hidden protectionism or competitive advantage of Olympic Airlines? 
Currently: 4 operators (Olympic, Aegean, Sky Express and Astra Airlines) share 
the 28 routes

In the past: Abuse of Y-class bookings.  But still: Only limited use of revenue 
management techniques

Purely operational mentality – lack of integrated marketing and tourism 
promotion

Stepping beyond national mentality: what about the introduction of transnational 
PSO? Joint ICAO – UNWTO study regarding the Essential Services Tourism 
Development Route (ESTDR) scheme
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Development of New Tourism Products

Islands: more emphasis on fly-cruise activities

• W-shape medium scale cruises in the Eastern Aegean Sea using islands as 
homeports

Inland Areas: development of cultural paths

• wine routes, religious routes, etc.

173

174



88

Applied Regional Analysis and Spatial Economics
Frankfurt University of Applied Sciences - MBA Aviation and Tourism Management

Frankfurt, 20 – 21 September 2022

Prof Dr Andreas Papatheodorou
Email: a.papatheodorou@aegean.gr,   Internet: http://www.andreaspapatheodorou.info

Copyright © 2022 Andreas Papatheodorou

Eastern Aegean Sea Islands

A fragmented geographical structure par excellence

The Region of Southern Aegean is well developed from a tourism perspective 
while the Region of Northern Aegean to a much lesser degree.

The islands have taken a divorce from physical geography as a result of 
changing political boundaries in the 20th century.  For many years now, they 
have been denied to explore their natural hinterland to the east.

As a result of its serious economic problems, Greece can no longer sustain a 
regional development policy based on protectionism and subsidies.

Promoting a détente in the Greek – Turkish relations in conjunction with a 
possible accession of Turkey into the ECAA may pose interesting challenges but 
also great opportunities for tourism development in the Eastern Aegean islands
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Case Study: Izmir and Chios

Izmir: 3rd largest city of Turkey. 4,320,519 inhabitants (2018). Located around a gulf 
in Aegean Sea opposite Chios Island.

Chios: 5th largest island in Greece (surface area). 51,320 inhabitants (2011). 
Located opposite Erythraia peninsula and Çesme port (3.5 nautical miles).

Çesme: Largest leisure resort in the wider region of Izmir. 75 km from Izmir city 
centre.  All year round Short Sea Shipping Link with Chios.

Adnan Menderes International Airport of Izmir: 5th largest airport of Turkey (total pax
served). All year round domestic and international flights. 13.41 mpax served in 2018 
(2.73 international mpax).

Chios “Omiros” Airport : small regional airport. Domestic traffic all year round and 
charter flights during summer period. 228,292 pax in 2018 (4,902 international pax).

Comparative Analysis of ADB & ATH to Chios
Origin Destination Time via ADB

outgoing/return
(in hh:mm)

Time via ATH
outgoing/retur

n
(in hh:mm)

Fare via 
ADB (€)

Fare via 
ATH (€)

extras 
ADB(€

)

extras 
ATH (€)

N/S
go

N/S return stops Total 
expenses 
via ADB 

(€)

Total 
expenses 
via ATH 

(€)

Chios Munich 10:45 / 7:00 8:30 / 12:30 155.31 128.61 40 100.64 ATH 
(€140)

NO 195.31 369.25

Chios Amsterdam 12:00 / 20:00 13:40 / 18:45 140 184.77 40 100.64 ATH/ADB 
(€140/€90)

ATH/ZRH
MUC/ATH

270.00 425.41

Chios Vienna 19:00 / 7:30 13:30 / 9:00 109.98 184.64 40 113.64 ADB 
(€90)

ATH/ZRH
ZRH/ATH

239.98 298.28

Chios Frankfurt 10:40 / 15:45 8:10 / 7:00 120 184.15 40 120.64 ADB (€90) NO 250.00 304.79

Chios Istanbul 4:20 / 6:00 5:30 / 4:00 45 138.06 40 113.64 NO 85.00 251.7

Chios London 13:20/10:30 8:45/ 8:50 196,53 159.18 40 133.64 ADB/MUC
MUC/ADB

236.53 292.82

Chios Paris 16:40/ 20:45 7:40/10:20 185,08 162.98 40 120.64 ADB (€90) ADB/MUC
MUC/ADB

315.08 283.62

Chios Madrid 15:05/12:20 11:10/10:10 240,81 152.26 40 120.64 ADB/MUC
MUC/ADB

280.81 272.90

Chios Berlin 11:00 / 7:10 10:00 / 9:15 140 161.00 40 144.64 NO 180.00 305.64

Chios Zurich 16:40 / 8:00 10:35 / 6:00 110 204.39 40 113.64 ADB 
(€90)

ATH/VIE 240.00 318.03

Note: outgoing trip 15-19/03/2011, return: 22-26/03/2011 - weekly roundtrips,
Source: Poulaki and Papatheodorou (2011)
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Source: Poulaki, Papatheodorou and Stergiou (2013)

Comparative Analysis of ADB & ATH to Chios
Routes between Chios and  Europe seem to be best served:
via ADB in the cases of: Munich, Amsterdam, Vienna, Frankfurt, Istanbul, London, 
Berlin, Zurich
via ATH in the cases of: Paris, Madrid

Significantly cheaper fares in the case of ADB, which is very important for tourism 
considering that a large portion of the savings can be spent in the tourism destination

An opening-up of the Turkish aviation market could bring increased accessibility 
(carriers/frequencies), LCC entry, reduction of the existing fares, more opportunities 
via ADB primarily for leisure traffic.

Key: Enhancing Intermodality between Chios and Izmir: Improving the frequencies of 
the Short Sea Shipping Link (35 min) and the buses straight from Çesme to ADB (45 
min)

Most importantly, however, Chios authorities should convince international tourists 
that the island is worth visiting!  Moreover, ATH is negatively affected.
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The Case of Ceuta, Spain

The Case of Ceuta, Spain
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Source: Poulaki, Papatheodorou et al (2020)

Policymaking and Conclusions 

Regulatory Policies

• prices and other dimensions of competition

• regional interventionism and confrontation of environmental degradation

Diversification and Risk Management Policies

• enhancement of local economy linkages

• confrontation of irreversibilities

• development of portfolio strategies and restructuring

• active involvement in information technology 

Co-operation Policies

• avoidance of beggar-thy-neighbour strategies  codes of conduct

• stable business environment and efficient policymakers

• promotion of social cohesion and solidarity
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Questions/Comments?

3. Principles of Catchment Area Analysis
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Introduction 1/3

Catchment area analysis is a way of estimating the geographic area from which 
a large proportion of an airport’s outbound passengers originate, or inbound 
passengers travel to, and their geographic distribution within this area.

The size of catchment areas and overlaps between catchment areas of 
neighbouring airports could provide useful evidence of the potential for, and 
strength of, competition between these airports.

By contrast, geographic market definition analyses the area over which 
passengers would substitute to other airports in light of a small but significant 
non-transitory increase in price of 5 to 10%  above the competitive price level at 
the original airport. 

Source: CAA (2011)

Introduction 2/3

Consequently, while catchment areas can provide useful evidence, they should not 
be taken as establishing which airports are within the same geographic market, for 
two main reasons:

Catchment areas illustrate overlaps between all airports in the regions being 
considered. However, the services offered at these airports may be differentiated in 
such a way that limits competition between them.   Consequently there could be 
fewer airports in the same relevant market than indicated by the catchment area 
analysis.

Conversely, catchment areas might in some circumstances be smaller than the 
relevant geographic market, in particular where catchment areas are based on 
current airport usage patterns. Two neighbouring airports with similar services and 
prices might have relatively small catchment areas with little or no overlaps, but any 
increase in price or reduction in service quality might result in a significant shift of 
passengers from one airport to another, suggesting they might be in the same 
geographic market. 

Source: CAA (2011)
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Introduction 3/3

Catchment area analysis could therefore provide an initial indication of the 
patterns of substitution between the various neighbouring airports.

Nonetheless, methodological differences between catchment area analysis and 
the definition of the relevant market framework mean that supplementary 
evidence would need to be considered when defining the relevant geographic 
market.

Source: CAA (2011)

Surface Travel Maps

These catchment areas, under several assumptions including airport 
substitutability, are particularly useful for  forward-looking analysis, as they focus 
on the potential for competition between a city’s airports for the population 
domiciled in their proximate districts.

The somewhat abstract nature of this analysis means that it is not influenced by 
historical passenger choices and is therefore not affected by historical airline 
and airport offerings or influenced by economic regulation or ownership 
structure. 

The surface travel time maps suggest that, in some cases, the level of 
connectivity of a district may be more important than its distance from an airport 
in influencing potential passengers’ willingness to travel to the airport. 

Source: CAA (2011)
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Source: CAA (2011)

Source: CAA (2011)
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Passenger Usage by Surface Travel Time

This catchment area analysis incorporates data about the districts from which 
passengers have originated.

For passengers across the four London airports, a surface travel time of 
approximately 90 minutes covers approximately 80% of passengers.  There are 
variations in this figure according to journey purpose, flight duration and whether a 
passenger is a UK resident. 

The catchment area overlap analysis based on the most proximate 80% of 
passengers suggests that the majority of each London airport’s passengers  originate 
from districts where there is a four-way overlap of catchment areas. By contrast, 
none of the airports attracts a considerable number of passengers from its districts 
that are unique catchments.

Overall, passengers located in the Greater London districts appear to  have the most 
choice between airports, as is the case with the surface travel time catchment areas 

Source: CAA (2011)

Source: CAA (2011)
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Source: CAA (2011)

Source: CAA (2011)
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Source: CAA (2011)

Geographic Distribution of Actual Airport Usage

The catchment areas constructed on this basis focus on airport usage data that 
represent passenger choices made in the context of their contemporary market 
conditions.

As a result, they are particularly relevant to backward-looking analysis, albeit 
that they can also inform forward-looking analysis.

The notable differences between catchment areas  focusing on surface travel 
time and those showing passenger usage by travel time suggest that catchment 
area overlaps based on  the concentration of usage will not be as large as those 
with surface travel time catchment areas.

Source: CAA (2011)
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Source: CAA (2011)

Source: CAA (2011)
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Questions/Comments?

Main References 1/2
Airline Business (2017/18/19) various issues

ATAG (2020) Aviation Benefits Beyond Borders Global Factsheet.  Geneva: Air Transport Action Group.

ATAG (2020) Blueprint for a Green Recovery.  Geneva: Air Transport Action Group

Boschma, R. and Martin, R. (2012) The Handbook of Evolutionary Economic Geography, Cheltenham: Edward Elgar Publishing.

CAA (2011) Catchment Area Analysis.  London: Civil Aviation Authority.

Doganis, R. (2019) Flying off Course: Airline Economics and Marketing (fifth edition).  London: Routledge.

Efthymiou, M., Arvanitis, P. and Papatheodorou, A. (2016) Institutional Changes and Dynamics in the European Aviation Sector:
Implications for Tourism. In Pappas N. & Bregoli, I. (eds) Global Dynamics in Travel, Tourism and Hospitality. Hershey, Pennsylvania: IGI 
Global, 41-57.

Eurocontrol (2021) COVID19 Impact on European Aviation – Comprehensive Assessment.  Brussels: Eurocontrol.

Graham A. (2018) Managing Airports: An International Perspective (fifth edition). Oxford: Butterworth – Heinemann.

Graham, A., Papatheodorou, A. and Forsyth, P. (eds) (2008) Aviation and Tourism: Implications for Leisure Travel.  Aldershot: Ashgate.

ICAO (2005) A Study of an Essential Service and Tourism Development Route Scheme 
http://www.icao.int/sustainability/EssentialServicesStudy/EssentialServicesStudy_en.pdf

ICAO (2019) Aviation Satellite Account: Recommended Methodological Framework, Draft V 5, Montreal: ICAO.

ICAO (2021) Effects of Novel Coronavirus (COVID-19) on Civil Aviation: Economic Impact Analysis, Montreal: Air Transport Bureau.

IATA (2019) Outlook for Airline Markets and Industry Performance, Geneva: IATA.

203

204



103

Applied Regional Analysis and Spatial Economics
Frankfurt University of Applied Sciences - MBA Aviation and Tourism Management

Frankfurt, 20 – 21 September 2022

Prof Dr Andreas Papatheodorou
Email: a.papatheodorou@aegean.gr,   Internet: http://www.andreaspapatheodorou.info

Copyright © 2022 Andreas Papatheodorou

Main References 2/2
IATA (2021) Air Cargo Market Analysis, May 2021: Geneva: IATA.

IHLG (2019) Aviation Benefits Report, Geneva: Industry High-Level Group .

Kogler, D. F. (ed) (2016) Evolutionary Economic Geography: Theoretical and Empirical Progress, Abingdon: Routledge.

Koo, T., Halpern, N., Papatheodorou, A., Graham, A., Arvanitis, P. (2016) Air Transport Liberalisation and Airport Dependency: 
Developing a Composite Index, Journal of Transport Geography, 50: 83-93.

Koo, T. and Papatheodorou, A. (2017) Spatial Evolution of Airports: A New Geographical Economics Perspective. In Bitzan, J. and 
Peoples, J. (eds.) Airport Economics - Advances in Airline Economics Series (vol. 6), Bingley: Emerald Group Publishing, 237-261

Papatheodorou, A. (2004) Exploring the Evolution of Tourist Resorts. Annals of Tourism Research, 31(1): 219-237.

Papatheodorou, A. (ed.) (2006) Corporate Rivalry and Market Power: Competition Issues in the Tourism Industry, London: IB Tauris.

Papatheodorou, A. and Arvanitis, P. (2009) Spatial Evolution of Airport Traffic and Air Transport Liberalization: The Case of Greece.  
Journal of Transport Geography, 17: 402–412.

Papatheodorou, A. (2021) A review of research into air transport and tourism: Launching the Annals of Tourism Research Curated 
Collection on Air Transport and Tourism, Annals of Tourism Research, 87, 103151, https://doi.org/10.1016/j.annals.2021.103151

Poulaki, I., Papatheodorou, A. and Stergiou, D. (2013) Expanding Cross Border Airport Catchment Area using Intermodality: The Case of 
Izmir Adnan Menderes Airport, Tourism Today, 13: 48-60.

Poulaki, I., Papatheodorou, A., Panagiotopoulos, A. and Liasidou, S. (2020): Exclave accessibility and cross-border travel: the pene-
exclave of Ceuta, Spain, Tourism Geographies, https://doi.org/10.1080/14616688.2020.1786153

Stabler, M. J., Papatheodorou, A. and Sinclair, M. T. (2010) The Economics of Tourism, (second edition), London: Routledge.  

Stimson, R. J., Stough, R. R., Roberts, B. H. (2006) Regional Economic Development: Analysis and Planning Strategy (second edition). 
Heidelberg: Springer Verlag.

Prof Dr Andreas Papatheodorou

E-mail: a.papatheodorou@aegean.gr
Personal Web Site: www.andreaspapatheodorou.info

Profile also available on Facebook, Linkedin, Twitter, Medium. ResearchGate, 
Academia.edu and YouTube.

Ich danke Ihnen für Ihre Aufmerksamkeit!

205

206



104

Applied Regional Analysis and Spatial Economics
Frankfurt University of Applied Sciences - MBA Aviation and Tourism Management

Frankfurt, 20 – 21 September 2022

Prof Dr Andreas Papatheodorou
Email: a.papatheodorou@aegean.gr,   Internet: http://www.andreaspapatheodorou.info

Copyright © 2022 Andreas Papatheodorou

Photo: Iatrou (2006)

207


