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Editorial Aviation Systems

Globalisation has led to a strongly growing demand in international air transport.

This growth was furtherfuelled by the deregulation of the airline sector. Politicians,

business leaders, but also individual and institutional customers needed a deeper

understanding of the aviation sector. An increasing number of textbooks about the

airline sector offer insights into the industry’s economics and its management.

This book targets industry managers as well as policymakers and institutional

customers of the sector, and in particular students in the field of transport and

tourism. It provides an overview on the aviation sector with a special focus on value

creation and strategies based on industrial economics. The consequent application

of a system view makes it unique in its field. The book draws on the rich tradition of

integrated management approaches and the use of system models in management

research and teaching in tourism at the University of St. Gallen. The system view and

the use of system models help to understand interrelated and interdependent devel-

opments, like the consequences of technical progress on regulation and demand.

The authors were fortunate enough to be able to draw on research results of

many years at the Institute for Public Services and Tourism and the Center of

Aviation Competence at the University of St. Gallen. Therefore, the authors would

like to thank all colleagues who contributed to this book by discussions, research

contributions, and administrative support, and especially the co-authors Philipp

Boksberger, Bert Urfer, Robert Weinert and Jan Vespermann. Special thanks go to

our assistants Catherine Baudenbacher, MarlisVernier, Nicole Denk and Margareta

Brugger and the language editors Michael Tschapka and Christine Kern who helped

to finish this book.

St. Gallen, 1 July 2011 Andreas Wittmer

Thomas Bieger

Roland Müller
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Mörschwil, Switzerland, andreas.wittmer@unisg.ch

Bert Urfer Avireal, Zürich, Switzerland
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Chapter 1

Aviation Systems: Management Summary

Andreas Wittmer

The ongoing liberalisation of markets, rapid technological changes, and the estab-

lishment of new businesses in air transportation constantly raise new questions for

theory and practice. Current and future developments in aviation are thereby shaped

by the industry actors and structures, in short, the aviation system. The textbook

‘Aviation Systems’ addresses these questions by providing a detailed picture of

major management aspects in the field of air transportation. Directed at students,

researchers and practitioners alike, the book deals with the three major actor groups

in aviation: the air transportation industry itself (supply side), the customers

(demand side), and the regulatory bodies and organisations (institutional side).

The book follows a superior system approach in the field of aviation economy

and creates the big picture of the aviation industry. Figure 1.1 shows the aviation

system as a fundamental framework underlying the chapters of this book.

1.1 Chapter 1: Fundamentals and Structure

of Aviation Systems

The book starts with an overview on the fundamental industry structures, the

industry’s importance, its size and historical development. The author introduces

the air transportation industry as a highly dynamic and complex industry,

characterised by high cyclicality and a great vulnerability to external shocks and

volatile commodity prices.

While on several levels of the value chain the industry is characterised by

duopolistic (aircraft manufacturers) or oligopolistic (airports) market structures,

on other levels of the value chain companies act on a polypolistic market and face

A. Wittmer (*)

Center for Aviation Competence, University of St. Gallen, M€orschwil, Switzerland
e-mail: andreas.wittmer@unisg.ch

A. Wittmer et al. (eds.), Aviation Systems, Springer Texts in Business and Economics,

DOI 10.1007/978-3-642-20080-9_1, # Springer-Verlag Berlin Heidelberg 2011
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fierce competition (airlines). Main stages of the aviation value chain, however, face

the problem of a high fixed cost structure characterised by specific and capital

intensive investments in long-term assets. This creates high exit barriers, but

simultaneously it regularly leads to price wars and oversupply. As a consequence,

the industry’s profitability is very low despite its high historical growth rates of

about 5% annually.

1.2 Chapter 2: The Environment of Aviation

The economic relevance of aviation comprehends direct, indirect, induced, and

catalytic effects. Apart from its economic relevance, air transportation leads to

social benefits by contributing to global welfare, improved living standards, and by

supporting and increasing cultural understanding and multicultural cooperation.

The authors also show within this chapter that these benefits come at the cost of

negative ecological impacts. The textbook gives an overview on major negative

externalities of aviation, both on the local and the global level.

1.3 Chapters 3–5: The Supply Side of Aviation

The third chapter covers the supply side of aviation. It presents the path from the

aviation value chain to the aviation system as well as the theoretical basics of

network management and its application to air transportation. By introducing major

Social System

Political/Regulatory
System

Ecological System

Technological
System 

Economic System

Aircraft
Manu-
facturers 

Airports
Ground
Services 

Industry
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Airlines

Regulators
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Customers
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Demand SystemSupply System

Fig. 1.1 The aviation system (Source 1: Bieger/Wittmer)
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strategies for network management – such as the hub-and-spoke system vs. the

point-to-point system – the authors analyse the prerequisites for the operation of

these systems and their usage by application of different business models that exist

in aviation. The major business models in aviation are also introduced: the tradi-

tional flag-carriers, regional carriers, low-cost airlines, charter airlines and business

aviation. While these are business models that shape the “airside” of aviation, the

chapter also gives an introduction to the “landside” of air transportation, including

airports and the respective ground infrastructure.

1.4 Chapters 6–8: The Demand Side of Aviation

The demand side of the aviation industry can be classified into people flying for

business purposes and leisure travellers. Business travellers usually seek quality

services and demand frequent flights to a wide range of destinations, and they are

willing to pay a premium for these benefits. Leisure travellers, by contrast, often

seek the lowest available price, but are less concerned with service offerings, flight

frequency or the number of destinations served. Generally, it can be observed that

the heterogeneity of passengers is increasing. The authors also assess the customer

value of air transport by elaborating on the attributes that together form the value of

an individual passenger. In this context, passenger behaviour and risk management

are explicitly described.

1.5 Chapters 9–11: Steering and Controlling the System

Steering aspects (e.g. influence of regulatory institutions; aviation law) as well as on

controlling aspects in aviation (e.g. corporate governance, risk management), is

analysed in detail to show how the aviation industry is shaped by its institutional

surroundings. Regulations cover all elements of the air transportation value chain,

from the construction of aircraft to customer contacts specifying how contract

conditions of tickets are shaped.

The book distinguishes between public and private institutions on the one side,

as well as between national and supranational institutions on the other side. While

public organisations generally serve as norm-setting and monitoring institutions,

private organisations often serve as a platform for member exchange and advocacy

and are not allowed to set binding norms and rules. Important institutions, such as

ICAO and IATA, are introduced and their specific roles and competencies are

discussed. It is also shown how the industry is shaped by the norms and regulations

set by these bodies. In this respect the fifth chapter elaborates on how international

institutions influence competition structures in air transportation, and thus may

cause potential distortions among states and individual companies, such as airlines

and airports.

1 Aviation Systems: Management Summary 3
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Chapter 2

Fundamentals and Structure of Aviation Systems

Andreas Wittmer and Thomas Bieger

Abstract

• The history of aviation beginning with the first drawings and flying items goes

back to the fifteenth century.

• The aviation industry has grown to a remarkable size over the centuries and is

one of the important industries of economic growth today.

• The aviation industry is structured along the aviation value chain.

• Air transport is characterised by high fixed costs, low profit margins in a growing

market, and by its dependence on external factors.

• The stakeholders of aviation profit from the economies and drivers of aviation.

• The aviation system model includes different environments, such as the eco-

nomic, ecological, social, technological and political environments, which are

the platform of the aviation market.

2.1 Introduction

The aviation industry is characterised by constant change. The ongoing liberalisation

of markets, technological progress and the establishment of new business models are

just a few examples that illustrate the dynamic development of air transportation

within the last years. The fact that there are various fields of development indicates that

the industry development is not only influenced by the industry actors themselves, but
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also by its structures and institutional surroundings. In turn, the development of the

industry shapes its actors and competition structures. The interdependencies among

the different stakeholders in aviation and the continuous industry development thereby

constantly raise new questions for both theory and practice.

Due to the industry’s importance as a provider of employment and as an enabler

for social exchange and international trade, its ongoing development is of high

practical relevance. The aviation industry is worth over USD 1,000 billion (directly,

indirectly and induced effects), employs about 15 million people (ATAG 2008),

and transports and services about 4.8 billion passengers a year (ACI 2008). About

40% of the world’s manufactured exports (by value) reach their markets by air

(Saling 2004), making air transportation an important part of international trade.

Today, air transportation is an essential component of leisure and business related

travelling, and thus of human connectivity and worldwide economical integration

(Sterzenbach and Conrady 2003). Aviation is also at the heart of travel and tourism,

the world’s largest industry, employing one in nine workers (Chan 2000).

From a theoretical point of view, there are two aspects that justify the selection

of the aviation industry a research subject. First, the industry’s complexity and its

dynamism constantly raise new questions and open up fields that have hardly been

investigated by academia. Secondly, theoretical findings about the aviation industry

may be applied beyond this context to other industries. In regard to various

developments, e.g. alliance formation, aviation serves as an industry precursor,

making the research results valuable for broader application.

2.2 Historical Development of Air Transport

This section provides an overview about the history and development of the aviation

industry. It is partly derifed from different Authors’ comments in Wikipedia and

verified with stated references in the Text and by the Authors.

The aviation history can be split into different stages of development:

• Technical development 1783–1929

• Political development 1929–1944

• Development of quality and cost 1945–1973

• Networks, alliances and low-cost operations 1974–1990

• New perspectives – customer value 1991–2010

Aviation history deals with the development of mechanical flight. It ranges from

earliest attempts at flying kite-powered devices or gliders to person-controlled and -

powered flying.

Humanity’s desire to fly possibly first found expression in China, where flights

by humans tied to kites (as a punishment) are recorded from the sixth century AD

(Anno Domini, After Christ). Subsequently, the first hang-glider was demonstrated

by Abbas Ibn Firnas in Andalusia in the ninth century AD. Leonardo da Vinci’s

(fifteenth century) dream of flying found expression in several designs, but he did
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not attempt to demonstrate that flying was possible. It was in post-industrial Europe,

from the late eighteenth century onwards, that serious flight attempts were made,

with progression from lighter-than-air flight (hot-air balloons, 1783), to un-powered

heavier-than-air flight (Otto Lilienthal 1891), and finally, to powered sustained

flight (Wright Brothers 1903).

The dream of flying is fuelled by the observation of birds and is illustrated in

myths across the world (e.g. Daedalus and Icarus in Greek mythology, or the

Pushpaka Vimana of the Ramayana). The first attempts to fly often drew on the

idea of imitating birds, like Daedalus did building his wings out of feathers and

wax. Attempts to build wings of various materials and jump off high towers

continued well into the seventeenth century.

2.2.1 Technical Development 1783–1929

It all began with hot air balloons and kites in China. The Kongming lantern (proto

hot air balloon) was known in China from ancient times. Its invention is usually

attributed to the general Zhuge Liang (AD 180–234, honorific title Kongming), who

is said to have used them to scare the enemy troops. The balloon was made of a

large paper bag, below which an oil lamp was installed. Due to the lamp heating the

air below the bag, the bag floated in the air. According to Joseph Needham,1 hot-air

balloons in China were known since the third century BC (Before Christ). During the

Yuan dynasty (thirteenth century), under rulers like Kublai Khan, it became popular

to use rectangular lamps at festivals where they would attract huge crowds. In 559 AD,

human flight using a kite was documented during a dispute over succession in the

Northern Wei kingdom. In 852 AD, first parachutes and gliders were flown in Spain

and England. Some five centuries later, Leonardo da Vinci came up with a hang-

glider design in which the inner parts of the wings are fixed, and some control

surfaces are provided towards the tips. While his drawings still exist and are

deemed flight worthy in principle, Leonardo da Vinci himself never flew such a

hang-glider.

The first published paper on aviation was the “Sketch of a Machine for Flying in

the Air” by Emanuel Swedenborg published in his periodical 1716. This flying

machine consisted of a light frame covered with strong canvas and equipped with

two large oars or wings moving on a horizontal axis, arranged in such a way that the

upstroke met with no resistance, while the down stroke provided lifting power.

Swedenborg knew that the machine would not fly, but he thought of it as a good

starting point and was confident that the problem would be solved. He said,

1Joseph Terence Montgomery Needham (9th December 1900 – 24th March 1995) was a British

biochemist, best known for his work on the history of Chinese science. He was elected a fellow of

both, the Royal Society and the British Academy. In China, he is known mainly by his Chinese

name Li Yuese.
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“It seems easier to talk of such a machine than to put it into actuality, for it requires

greater force and less weight than exists in a human body. The science of mechanics

might perhaps suggest a means, namely, a strong spiral spring. If these advantages

and requisites are observed, perhaps in time to come someone might know how

better to utilize our sketch and cause some addition to be made so as to accomplish

that which we can only suggest. Yet there are sufficient proofs and examples from

nature that such flights can take place without danger, although when the first trials

are made you may have to pay for the experience, and not mind an arm or leg.”

Swedenborg would prove prescient in his observation that powering the aircraft

through the air was the crux of flying.

The first generally acknowledged human flight took place in Paris in 1783. Jean-

François Pilâtre de Rozier and François Laurent d’Arlandes went 5 miles (8 km) in

a hot air balloon invented by the Montgolfier brothers. The balloon was powered by

a wood fire. Ballooning became a major “rage” in Europe in the late eighteenth

century, providing the first detailed understanding of the relationship between

altitude and the atmosphere. Work on developing a steerable (or dirigible) balloon

(today called an airship) continued sporadically throughout the 1800s. The first

powered, controlled, sustained lighter-than-air flight is commonly believed to have

taken place in 1852 when Henri Giffard flew 15 miles (24 km) with a steam engine

driven craft in France.

During the last years of the eighteenth century, Sir George Cayley started the

first rigorous study about the physics of flight. In 1799, he exhibited a plan for a

glider which, except for its form, was, from today’s perspective, already completely

modern. It showed a separate tail for control and provided for the pilot to be

suspended below the centre of gravity to ensure stability. Cayley flew it as a

model in 1804. Over the next five decades he worked on the problem, inventing

most of basic aerodynamics and introducing such terms as “lift” and “drag”. He

used both internal and external combustion engines, fuelled by gunpowder, but it

was left to Alphonse Penaud to make powering models simple, using rubber power.

Later, Cayley turned his research to building a full-scale version of his design. First,

he flew it unmanned in 1849; in 1853, his coachman made a short flight at

Brompton near Scarborough in Yorkshire.

First test flights with gliders began in the middle of the nineteenth century when

several pioneers made short flights or jumps. Scientists started to publish more

papers about aerodynamics and the subject of flying in general. In the 1880s, first

advancements were made in the construction of gliders which led to the first truly

practical gliders. Otto Lilienthal was one of the particularly active researchers who

flew with and controlled his glider. He produced a series of good gliders, and in

1891, was able to make flights of 25 m or more routinely. He rigorously

documented his work, including photographs, and therefore is one of the best

known of the early pioneers. He also promoted the idea of “jumping before you

fly”; suggesting that researchers should start with gliders and work their way up,

instead of simply designing a powered machine on paper and hoping it would work.

Lilienthal knew that once an engine was attached to the plane, it would be difficult

to further study the laws of aviation. Finding and describing many of those laws
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was the greatest heritage he made to his successors. Thanks to Lilienthal, they were

able to construct their planes according to his laws and save themselves years of

trial and error. By the time of his death in 1896, he had made 2,500 flights on a

number of different designs of gliders. His death was caused by a gust of wind that

broke the wing of his latest design. He fell from a height of roughly 56 ft (17 m)

fracturing his spine. Lilienthal died the next day, his last words being “sacrifices

must be made”. Up to his death, Lilienthal had been working on small engines

suitable for powering his designs.

Picking up where Lilienthal had left off, Octave Chanute took up aircraft design

after an early retirement and funded the development of several gliders. In the

summer of 1896, his troop flew several of his designs a number of times at Miller

Beach, Indiana, eventually deciding that the best was a biplane design that, from

today’s point of view, looked surprisingly modern. Like Lilienthal, he documented

his work meticulously, using also photographs, and was busy corresponding with

like-minded hobbyists around the world.

Chanutewas particularly interested in solving the problemof natural stability of the

aircraft in flight; birds did this by instinct, but humans would have to do it manually.

The most disconcerting problem was longitudinal stability because as the angle of

attack of a wing increased, the centre of pressure moved forward and made the angle

increase more. Without immediate correction, the craft would pitch up and stall.

On the basis of the research documented by Lilienthal and Chanute several other

researchers worked on better controllable aircrafts with engines. At the same time that

non-rigid airships were starting to have some success, rigid airships were also becom-

ingmore advanced. Indeed, rigid body dirigibleswould be farmore capable than fixed-

wing aircraft, in terms of pure cargo carrying capacity, for decades. Dirigible design

and advancement was brought about by the German count Ferdinand von Zeppelin.

Between 1900 and 1902, the Wright brothers built and tested a series of kite and

glider designs before attempting to build a powered design. The gliders worked, but

not as well as the Wrights had expected, based on the experiments and writings of

their nineteenth century predecessors. In 1903, the first sustained flight with a

powered controlled aircraft took place successfully. Flyer I and II were used for

several test flights; a number of crashes happened. When rebuilding the flyer,

calling it Flyer III, after a severe crash on 14 July 1905, the Wrights made radical

changes to the design. They almost doubled the size of the elevator and rudder and

moved them further away from the wings – about twice the distance than before.

They also added two fixed vertical vanes (called “blinkers”) between the elevators

and gave the wings a very slight dihedral. They disconnected the rudder of the

rebuilt Flyer III from the wing-warping control and, as in all future aircraft, placed

it on a separate control handle. When testing of Flyer III resumed in September, the

results were almost immediate. The bucking and veering that had hampered Flyers I

and II were gone and the Wrights experienced no more minor crashes, which had

happened frequently with the two previous models. The flights with the redesigned

Flyer III started to last over 20 min. Thus, Flyer III became a practicable as well as

dependable aircraft, flying solidly for a consistent duration, bringing back its pilot

to the starting point safely, and landing without causing damage to itself.
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On 5 October 1905, Wilbur flew 24 miles (38.9 km) in about 40 min. In 1908, the

Wright brothers conducted the first passenger flight in the USA.

Several researchers built and tested powered planes within the following years.

On 25 July 1909, Louis Blériot flew the Blériot XI monoplane across the English

Channel, winning the Daily Mail aviation prize. His flight from Calais to Dover

lasted 37 min. On 22 October 1909, Raymonde de Laroche became the first woman

to pilot and solo a powered heavier-than-air craft. She was also the first woman in

the world to receive a pilot’s licence. The first seaplane was invented in March 1910

by the French engineer Henri Fabre. Its name was Le Canard (“the duck”). The

plane took off from the water and flew 800 m on its first flight on March 28, 1910.

His experiments were closely followed by the aircraft pioneers Gabriel and Charles

Voisin, who purchased several of the Fabre floats and fitted them to their Canard

Voisin airplane. In October 1910, the Canard Voisin became the first seaplane to fly

over the river Seine, and in March 1912, the first seaplane to be used militarily from

a seaplane carrier, the La Foudre (“the lightning”).

In World War I, planes were used for the first time for military purposes. During

that time the military supported the development of planes strongly.

Mail and single passenger transport became more popular, but it was an adven-

turous mode of transport, which was dependant on weather. The Warsaw Conven-

tion for limitation of liability was reached.

2.2.2 Political Development 1929–1944

Aircraft evolved from being constructed mostly of wood and canvas to being

constructed almost entirely of aluminium. Engine development proceeded apace,

with engines developing from in-line water cooled gasoline engines to rotary and

radial air cooled engines, constituting a commensurate increase in propulsive

power. All of this development was pushed forward by prizes for distance and

speed records. Charles Lindbergh, for instance, took the Orteig Prize of $25,000 for

his solo non-stop crossing of the Atlantic. He was the first person to achieve this,

although not the first to carry out a non-stop crossing. Latter was achieved 8 years

earlier when Captain John Alcock and Lieutenant Arthur Brown co-piloted a

Vickers Vimy non-stop from St. John’s, Newfoundland, to Clifden, Ireland, on

14 June 1919, winning the Northcliffe prize worth GBP 10,000 (USD 50,000).

In the 1930s, development of the jet engine began in Germany and England. In

England, Frank Whittle patented a design for a jet engine in 1930 and started

building an engine towards the end of the decade. In Germany, Hans von Ohain

patented his version of a jet engine in 1936 and began developing a similar engine.

The two men were unaware of each other’s work and both, Germany and Britain,

had developed jet aircraft by the end of World War II.

World War II saw a drastic increase in the pace of aircraft development and

production. All countries involved in the war stepped up the development and

production of aircraft and flight-based weapon delivery systems, such as the first
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long-range bomber. Fighters were critical to the success of the heavy bombers, as

they ensured that the number of losses was lower than it would have been without

fighter protection. A number of technological advances that were remarkable for its

day are the following: The first functional jet plane was the Heinkel He 178

(Germany) flown by Erich Warsitz in 1939. The first cruise missile (V-1), the

first ballistic missile (V-2), and the first manned rocket Bachem Ba 349 were also

developed by Germany; however, the small number of Jet fighters did not have a

significant impact. The V-1 was not very effective, as it was slow and vulnerable

and the V-2 could not hit targets precisely enough.

With the emergence of longer flights and the possibility to fly over other

countries, some international regulation was needed. The central convention in

the field of international air law is the agreement concerning international civil

aviation reached on December 7, 1944 (Chicago Convention – CHI) (SR 0.748).

Due to its universal character the Chicago Convention is the fundamental policy for

the post-war development of international civil aviation. Following the agreement,

the International Civil Aviation Organisation (ICAO) was built.

Art. 1 CHI states that: “The contracting States recognize that every State

has complete and exclusive sovereignty over the airspace above its territory”.

The claim of every state having a sovereign power over the airspace above its

territory contradicts the nature of aviation, which is, by definition, international. To

allow international aviation, states need to negotiate for multilateral agreements

and/or bilateral aviation conventions. Therefore, the preamble of the CHI states

that “the undersigned governments [have] agreed on certain principles and

arrangements in order that international civil aviation may be developed in a safe

and orderly manner and that international air transport services may be established

on the basis of equality of opportunity and operated soundly and economically”.

The preparations for the conference of Chicago had started when the ending of

the Second World War was conceivable.2 On 1 September 1944, the US invited to a

diplomatic roundtable in Chicago to discuss the future of the aviation industry.

Before the negotiations had started a multilateral system of traffic rights was aspired

(Wenglorz 1992).

The US disposed of an extraordinarily strong military aviation force (300,000

aircrafts) after World War II – including countless transportation aircrafts. Those,

they could easily convert into a civil armada. With this in mind, the US delegation

argued in favour of open skies. Britain, in contrast, wanted an orderly market

development (Larsen et al. 2006), meaning a contract that regulates all aircraft

transport services. In bilateral aviation agreements, important factors in the com-

petitive environment should be negotiated – the number of seats, the type of

aircraft, the frequency of flights, the routes, the rights to land, etc. In contrast to

this British scheme was the idea of a worldwide opening of the aircraft transporta-

tion market (open skies) (Larsen et al. 2006).

2In June 1944, after the Normandie offensive of the United States.
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Due to the differing positions, long-lasting and difficult negotiations about the

“eight freedoms of the air” were necessary (refer to Chap. 11) (Wenglorz 1992).

2.2.3 Development of Quality and Cost 1945–1973

Commercial aviation took hold after World War II, using mostly ex-military

aircraft in the business of transporting people and goods. Within a few years

many companies existed and flight routes criss-crossed North America, Europe

and other parts of the world. This development was accelerated by the glut of heavy

and super-heavy bomber airframes, like the B-29 and Lancaster, which could easily

be converted into commercial aircraft. The DC-3 also permitted easier and longer

commercial flights. The first North American commercial jet airliner, the Avro

C102 Jetliner, flew in September 1949 shortly after the British Comet. By 1952, the

British state airline BOAC had introduced the De Havilland Comet into scheduled

service. While it represented a technical achievement, the plane suffered a series of

highly public failures. The shape of its windows led to cracks due to metal fatigue

which was caused by cycles of pressurisation and depressurisation of the cabin, and

eventually led to a catastrophic failure of the plane’s fuselage. By the time the

problems were overcome, other jet airliner designs had already taken to the skies.

USSR’s Aeroflot became the first airline in the world to operate sustained regular

jet services with the Tupolev Tu-104 on 15 September 1956. Boeing 707, which

established new levels of comfort, safety, and passenger expectations, ushered in

the age of mass commercial air travel as it is enjoyed today.

Even after the end of World War II there was still a need for advancement in

aircraft and rocket technology. Not long after the war had ended, in October 1947,

Chuck Yeager took the rocket powered Bell X-1 past the speed of sound. Although

anecdotal evidence exists that some fighter pilots may have crossed the sound

barrier while dive-bombing ground targets during the war, this was the first

controlled level flight to achieve this. Further barriers of distance were overcome

in 1948 and 1952 as the first jet crossing of the Atlantic was conducted.

In 1961, the sky was no longer the limit for manned flight, as Yuri Gagarin

orbited the planet within 108 min. His achievement heated up the space race, which

had started in 1957 with the launch of Sputnik 1 by the Soviet Union, even further.

The United States responded by launching Alan Shepard into space on a suborbital

flight in a Mercury space capsule. With the launch of the Alouette I in 1963 Canada

became the third country to send a satellite into space. The space race between the

United States and the Soviet Union would ultimately lead to the current pinnacle of

human flight, the landing of men on the moon by Neil Armstrong in 1969.

However, this historic achievement in space was not the only progress made in

aviation at this time. In 1967, the X-15 set the air speed record for an aircraft at

4,534 mph or Mach 6.1 (7,297 km/h). This record still stands as the air speed record

for powered flight, except for vehicles designed to fly in outer space.
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At the same time commercial aviation became more reliable and the industry

grew. Airlines were established and route networks were set up. Figures 2.1 and 2.2

show the development of Swissair and its route networks from the 1930s to the

1970s. The network evolved from a European point-to-point network to a hub-

and-spoke network with connections through the hub Zurich-Airport. First, some

European destinations were served. The planes still had to stop over on longer

Fig. 2.1 Swissair routes in the 1940s (Source: Schroeder 2002)

Fig. 2.2 Swissair routes in the 1980s (Source: Schroeder 2002)
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routes to refuel. Since planes were still small, they carried mostly only one

passenger.

Figure 2.1 illustrates the development from a point-to-point network to a raster

network. As the planes became bigger, they allowed for more passengers to be

transported. This development enabled the airlines to offer several destinations on

one route, which meant that they could serve more passengers in a small market and

thus finance their operation.

Figure 2.2 shows the hub Zurich located in the centre and European domestic

connections going through the hub Zurich to long-haul destinations. With the

establishment of the long-haul market, it became important for airlines to have

enough passengers to fill the large long-haul planes. Therefore, short and long-haul

flights were connected.

The route development of Swissair, as illustrated in the following route network

figure (Fig. 2.2), was a consequence of deregulation. The competitive environment

changed and led to competitive prices and more efficient network management in

the airline business.

While the European aviation is still in a continuing process of deregulation, the

US has undergone this development more than 30 years ago. Therefore, research

concerning the consequences of deregulation is much further advanced for the

American area than for the European area, since many consequences can only

be empirically tested and quantified with a time lag. This is the reason why the

development of deregulation in America and its consequences are outlined in

the following paragraphs.

2.2.3.1 Deregulation of the American Air Transport

The regulation of aviation was questioned strongly in the 1970s. On the one hand,

this was based on the general critique concerning the regulation policy of the

government stemming from new economic approaches like the “contestable

markets” approach (Baumol et al. 1982). On the other hand, the aviation industry

found itself in a serious crisis: the oil crises lead to higher fuel costs, simultaneously

there was a low demand for flights due to the recession and airlines had consider-

able debts from investments in wide-bodied aircrafts.

At this time, countless government regulations existed which aimed at securing

an area-wide supply and avoiding too strong a competition that would ruin the

aviation market. However, these regulations led to a favouritism of large airlines

and a slackening of competition (Grundmann 1998).Although flight prices were

high, airlines did not achieve returns. As a consequence, and to meet the rising

political pressure, the Airline Deregulation Act was signed in 1978 (Pompl 2007).

This was the beginning of the deregulation of the inner-American air traffic

between 1979 and 1983 (Sch€afer 2003), in which the regulations concerned with

market access, capacities and prices were abandoned.

This was an important development because, from then on, the US actively

aimed at deregulating the aviation market. The so-called Open-Sky policy of the US
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strived for the signing of agreements with other states which then got the permis-

sion for the 3rd, 4th and 5th freedom: opportunity of code-sharing, capacity for free

tariffs, freedom in the appointment of capacities and frequencies (Sch€afer 2003).
The impacts of deregulation on the American market have been assessed in

countless studies and have been discussed controversially. In the following, the

decisive effects for the airlines (supply) as well as for the consumers (demand)

are presented.

Supply

Especially the deregulation of prices in conjunction with the reduction of entry

barriers led to fierce price pressure through new market entries for existing airlines.

Therefore, in the first 8 years after the abolition of regulations, 200 new airlines

were founded. Many of those newly founded airline companies quickly became

victims of the strong competitive pressure. Approximately two thirds of the newly

founded airlines disappeared from the market because they ceased business, were

absorbed or involved in mergers (Pompl 2007). Consequently, the concentration

within the aviation industry rose. Prior to the deregulation, the eight biggest airlines

possessed 81% of the domestic market, which shifted to 95% by 1991 (Dempsey

and Goek 1992). The rise in economic pressure from competition and the high

number of fusions during that period show that economies of scale, scope and

density had been idle and could be fully utilised after the deregulation of the market

(Dempsey and Goek 1992).

Altogether the first 5 years of deregulation were characterised by bad revenues in

the airline industry. The American airlines lost USD 900 million and suffered from

the worst profit situation the aviation industry had ever experienced (Pompl 2007).

In this context, it is important to remember that the general economic climate was

marked by a recession and the second oil crises. Therefore, the situation for the

aviation industry was difficult worldwide.

The airlines confronted with competitive pressure reacted by massively cutting

costs, mainly labour costs. As a result, the real unit labour costs fell by more than

50% in the period between 1978 and 1984. In contrast, the decline in Europe only

amounted to 15% (Card 1996).

Besides introducing cost cuts, airlines also adapted their business models and

strategies towards the new competitive environment. In particular the new

competitors were forced to position themselves in niches. The “no frills” concept

and the introduction of low-cost carriers are supply strategies which have devel-

oped into a widely spread concept among airlines.

The pressure, however, also opened up new opportunities for increased flexibil-

ity which led to an augmentation of productivity. The flight routes could be re-

structured and adjusted to better suit customer needs. Since price regulations had

been abolished, price differentiation became possible. The newly founded airlines

in particular profited from the fact that their employees were not unionised and that

they could therefore cut costs thanks to more flexible conditions of employment and
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lower wage levels (Baltagi et al. 1995). The emergence of hub-and-spoke networks

was also a development promoted by the deregulation. The canalisation of routes

through hub-and-spoke networks allowed for cost cuts, while the mounting of

hubs also led to a natural monopoly for certain airlines at the different locations.

These airlines could avoid the price pressure up to a certain degree (Card 1996).

Except for three cases, all hubs were controlled by airlines that generated at least

60% of all flights, gates and passengers (Dempsey and Goek 1992).

The large airlines adopted computer-based reservation systems as an entry

barrier for new suppliers. They used these computer-based reservation systems as

a marketing instrument and paid commissions to travel agencies for using the

systems prohibiting the use of competing systems (Williams 1994). The travel

agencies could request price information and capacities, as well as carry out

bookings in these systems. These developments increased the concentration on

only a few airlines (Kennet 1993). Frequent flyer programs also emerged during

that time – another measure of customer loyalty which boosted big airlines

(Martinez et al. 2001).

In general, the supply developed positively with rising demand. Between 1978

and 1988 the number of passengers increased by 88% and the kilometres flown by

passengers rose by 62%. The supply, in form of available seat kilometres, rose

by approximately 65% during the same period (Kennet 1993).

Demand

The consumers are often considered the real beneficiaries of deregulation because it

resulted in lower flight prices. In fact, the prices sank by 22% on average between

1978 and 1993 (Morrison and Winston 1997). In addition, a large number of

passengers was able to benefit from lower prices. In the year 1989, for instance,

89% of all passengers benefited from an average price reduction of 89% (Pompl

2007). Prior to the deregulation a decrease of flight prices would already have been

possible through technical advances, i.e. the introduction of large capacity aircrafts,

but it was forwarded further by the deregulation.

The increased number of flights and air connections after deregulation also

meant that customers had a greater choice of offers to choose from (Pompl 2007;

Edelman and Baker 1996). Additionally, with the establishment of the hub-and-

spoke systems, fewer passengers had to change between aircrafts or even airlines

during their travels (Borenstein 1992). The hub-and-spoke system, however, also

led to higher prices at the hubs. In 1988, the average prices at the 15 most frequently

passed hubs were 27% higher than the prices at the 38 not concentrated airports

(Dempsey and Goek 1992). One reason for this is the market power of the dominant

airlines at different locations. As a consequence, prices for air travel which ended at

hubs became more expensive in comparison with prices for connecting flights

towards hubs. The major competition and consequently the decrease in prices

happened on those routes that were direct connections with much traffic (Button

1996).
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Overall, the service offering has increased because of the differentiation of perfor-

mance; however a distinction has to be made between hubs and remote areas.

Although at large, the number of offered flights has increased, since the deregula-

tion, smaller towns are generally only serviced by one airline and therefore the

availability of flights is worse for those regions (Dempsey and Goek 1992).

However, the number of hubs has increased and thus the number of non-stop

connections has also risen.

Then again, the increase of the total number of flights has also led to a capacity

overload and consequently, the number of delayed flights and the noise exposure

in the area surrounding the hubs have increased. Furthermore, passengers have

to cope with having to spend more time on aircrafts and airports (Dempsey and

Goek 1992).

In general, studies on deregulation conclude that, on average, consumers have

benefited distinctively from lower flight prices and higher service offerings. It is

estimated that consumers saved up to USD 11 billion in the year 1986 alone

(Kahn 1988).

2.2.3.2 Deregulation of the European Air Transport

In Europe, the same development happened with a time lag of 15 years. Since 1993

freedom of services has existed in European aviation, and since 1997 full cabotage

has been allowed in the framework of the third liberalisation package. Since that

year there is an actual domestic market for aviation among the members of the

European Union. The delay of the deregulation development in Europe is due to the

heterogeneous structure of the European Union which did not allow for an imple-

mentation at the same pace as in the US. A faster development would most likely

not have been successful, as will be demonstrated in the next chapter.

Besides the harmonisation of the law and the deregulation, accompanying

measures were implemented. Therefore, in view of the higher number of flight

delays and cancellations, passenger rights were strengthened. Furthermore, a num-

ber of regulations concerned with flight noise emissions were implemented and

flight security was further Europeanised (O’Reilly and Stone Sweet 1998).

Still, the European market cannot be referred to as a liberalised market. There

are still countless regulations which have an impact on the aviation industry.

In particular, the following are significant (Heitmann 2005):

• The regulation of extra-European routes and extra-European airlines

• The regulation of the access to lean airport capacities

• The hindrance of pan European fusions

• The payment of open and hidden subsidies

Because of the structure of the European aviation, deregulation was implemented

over a longer period of time and has different impacts compare to the impacts

deregulation has had in the US. Those differences are explained in the following.
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2.2.3.3 Differences Between the European and American Market

Unlike the US aviation industry, which was affected by private companies from its

very beginning (Grundmann 1998), the European aviation industry was always

heavily influenced by governmental interventions and governmentally funded

companies.

The liberalisation of the European civil aviation industry was an evolutionary

process, whereas the Deregulation Act constituted an abrupt change in policy

(Button et al. 1998). Incremental developments give advantages to small companies

entering a market, as they may provide a chance for consistent development

(Martinez et al. 2001).

As mentioned before, the political process of deregulation is significantly differ-

ent to the one in the US (Nijkamp 1996). The European Union is a collective of

sovereign states which makes deregulation to a process of negotiation. Due to

differing interests of various states, deregulation was only slowly implemented.

The majority of states had a governmentally funded flag carrier and an infrastruc-

ture they wanted to protect. These national interests were reasons for the gaps in

deregulation pointed out earlier. These regulations lead to an inefficient deregula-

tion process.

The structure of airlines in different nations and the state funding scheme of

those states, differ significantly. The company culture, the terms of employment

and the claims of the environment differ between the US and EU regions. A further

difference may be noticed in the structure of customers. Customers in the US

market are relatively homogenous, whereas European airlines have to cope

with customers that have heterogeneous demands and differ in their cultural

backgrounds.

A significant difference also exists in the Hub-and-spoke systems. In contrast

to the US system, in Europe these systems are nationally coined. Although since

1997, when cabotage has been permitted, the possibility exists to establish hubs at

optimal locations outlying the home market, this possibility is strongly limited by

the stringency of slots.

2.2.4 Networks, Alliances and Low Cost Operations 1974–1990

In the early 1970s, Boeing came out with its vision for the future of air travel,

unveiling the Boeing 747 for the first time. Still, this plane is one of the largest

aircraft that has ever been flying, carrying millions of passengers each year. In 1975,

commercial aviation progressed even further when the Soviet Aeroflot started

regular service on Tu-144 – the first supersonic passenger plane. In 1976, British

Airways inaugurated supersonic service across the Atlantic, courtesy of the

Concorde. A few years earlier the SR-71 Blackbird had set the record for crossing
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the Atlantic in less than 2 h, and Concorde followed its footsteps with passengers

in tow.

In the air passenger market the competition among national airlines increased.

National airlines charged high amounts for tickets and were supported by their

governments. They operated in a controlled environment, where they had

monopolies in their countries. With the deregulation in the USA, prices started to

decrease and the first low-costs carrier (South West Airlines) was founded in the

USA in 1971. In Europe, the deregulation process took much longer. Price compe-

tition started in Europe in the 1980s. Several low-cost carriers commenced their

operations in Europe following the start of the price competition and new business

models emerged with different cost allocations. New pricing schemes were

introduced which followed new booking behaviours using Internet booking

services.

Network carriers strengthened their hub-and-spoke networks searching for

economies of scale, scope and density by growing organically or by mergers and

acquisitions. Instead of merging with other airlines, Lufthansa decided to start loose

alliance networks by founding the Star Alliance. Wide-body planes, such as the

Boeing 747, the DC 10, and the MD 11, were generating profits on long-haul routes.

Charter airlines became more popular and were integrated into tour operators.

The latter offered the tourist the whole value chain, from the transportation to the

holiday destination, to the stay in the destination, as well as the transportation back

to his/her home.

Figure 2.2 illustrates the growth of the Swissair network in the 1980s. “Hubbing”

became more important to fill the large wide-body planes on long-haul routes.

2.2.5 New Perspectives – Customer Value 1991–2010

During the 1990s, especially in Europe further deregulation took place. Today,

online sales channels become more efficient and are very popular. Under the

pressure of an increasing number of low-cost carriers on short-haul routes as well

as international threats such as wars, epidemics and terrorism, network carriers had

to become more efficient to be able to survive in a liberalised market which is

dominated by prices. Network management was intensified. Alliances grew inde-

pendently, while mergers were less successful. The path through alliances towards

mergers seems to be a successful one. Best examples for this are the integration of

Swiss International Airlines into Lufthansa and KLM into Air France. The trend

moves towards continental hubs. Dubai, which is a major hub in the Middle East, is

an example of continental hubbing, connecting intercontinental flights. In the

future, network carriers can develop in two ways. They can either become so called

mega carriers like Emirates Airlines, Lufthansa, British Airways, Air France/KLM

or they become niche players with smaller networks focusing on specific routes or a

specific group of travellers (e.g. Private Air).
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Low-cost airlines developed an anti-network model, which has been successful

on the domestic markets around the globe for several years and enticed away

passengers from existing network carriers. In addition, this business model man-

aged to attract new target groups for low-cost trips within continents, consisting of

those persons, who did never fly before. Developments indicate that there even

might be a market for long-haul low-cost travel as Oasis Hong Kong airlines served

the route between London and Hong Kong, although this carrier had to suspend its

operations for economic reasons. Due to high numbers of new low-cost airline

entries in the market, consolidation is becoming an issue among low-cost airlines.

In recent years, takeovers have occurred more frequently than they used to and

some low-cost carriers such as Air Berlin offer mileage programs. Furthermore,

paperless ticketing is commonly used by network and low-cost carriers.

After Open Skies Agreements had been relaxed in the USA, they also have been

further relaxed in Europe. This had an impact on connectivity and pricing of airline

tickets. In the future, new pricing schemes are likely to be evaluated and

implemented. As prices are increasing due to overfilled airspaces and airports and

also due to high fuel costs, a seamless customer service becomes a highly relevant

issue. A new level of quality is required in premium classes (business and first class)

which are growing in their popularity and represent the business field of network

carriers which is most profitable. Consequently, some airlines introduced new

aircrafts, even all-business class aircrafts, to the market. Business aviation is

growing as it has never done before and it will experience further growth with the

emergence of new Very Light Jets.

In the beginning of the twenty-first century, aviation has focused on remotely

operated or completely autonomous vehicles. Several unmanned aerial vehicles or

UAVs have been developed. In April 2001, the unmanned aircraft Global Hawk

flew from Edwards AFB in the USA to Australia non-stop and without being

refuelled. It took 23 h and 23 min and was the longest point-to-point flight ever

undertaken by an unmanned aircraft. In October 2003, the first completely autono-

mous flight of a computer-controlled model aircraft occurred across the Atlantic.

In commercial aviation, the early twenty-first century has seen the end of an era

with the retirement of the Concorde. Supersonic flights turned out not to be

commercially viable, as the planes had to fly over the oceans if they wanted to

break the sound barrier. Furthermore, the Concorde featured high fuel consumption

and could only carry a limited number of passengers due to its highly streamlined

design. New developments in the area of supersonic flight can be recognized,

however, for an airline, they are not yet at a sustainable level for implementation.

2.3 Size of the Aviation Industry

This section provides an overview and some statistics of the aviation industry based

on different data sources. The largest airlines in the world can be found in the Unites

States of America. Carrying over 100 million passengers each year, Southwest
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Airlines is the largest passenger airline in the world. Federal Express Corporation

(FedEx) is the largest scheduled freight transporter with almost 16,000 freight ton

kilometres. The second and third largest passenger airline are also American

airlines, China Southern Airline ranks fourth. A further American airline ranks

fifth, the Deutsche Lufthansa ranks sixth and Air France ranks seventh. The ranks

and passengers carried are presented in Table 2.1.

When airlines are ranked according to the group net profits, a different picture

emerges. Singapore Airlines group is on top of the ranking list before Air France,

KLM and Lufthansa group. The first American airline, South West Airlines, is a

low-cost carrier which ranks 11th. This emphasizes the structure of the airline

industry around the world with profits in the American market rather being low

when compared to the European markets. Table 2.2 shows the net profits of the top

20 ranked airlines in the years 2006 and 2005.

However, airlines and freight forwarders are not the only important partners of

the aviation industry. Airports handle all passengers and represent the key infra-

structure for the industry. Atlanta, which is the largest airport in the world, handles

almost 90 million passengers each year. Chicago O’Hare, the second largest airport,

handles more than 76 million passengers and London Heathrow being the third

largest airport, handles almost 70 million passengers each year. Table 2.3 provides

an overview of the 20 largest airports in the world.

The size of airports can also be looked at from the perspective of total

movements per year. Ranking airports according to this perspective shows that

Atlanta handles almost one million movements, which represents the largest num-

ber of departures and landings of all airports worldwide. Considering the perspec-

tive of movements, Paris which ranks eighth on the world ranking list, is the largest

European airport American airports take seven of the first seven positions. Table 2.4

shows the movement rankings of the largest airports worldwide.

Table 2.1 Top ten network and cargo airlines (Source: IATA 2007)

Total international and domestic

passengers Scheduled freight ton kilometers flown

Rank Airline Thsds. Rank Airline Thsds.

1 American Airlines 98,165 1 Federal Express Corp. 15,759

2 Delta Air Lines 73,086 2

United Parcel Service Company

(UPS) 11,107

3 United Airlines 68,363 3 Koran Airlines 9,666

4 China Southern Airlines 56,522 4 Deutsche Lufthansa 8,615

5 Northwest Airlines 54,696 5 Cathay Pacific Airway 8,438

6 Deutsche Lufthansa 54,164 6 Singapore Airlines 8,029

7 Air France 50,465 7 China Airlines 6,344

8 Continental Airlines 49,058 8 Air France 6,268

9 All Nippon Airways 48,987 9 Emirates 5,597

10

Japan Airlines

International 47,204 10 Cargolux Airlines International 5,482
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Table 2.2 Twenty top airline groups based on net profits (Source: Airline Business 2007)

Ranking Airline group

Net profits USD million

Top 150 rank2006 2005

1 Singapore Airlines Group 1,366 747 15

2 Air France-KLM Group 1,150 1,108 1

3 Lufthansa Group 1,014 561 2

4 Emirates Group 941 674 18

5 SAS Group 647 34 19

6 British Airways 578 829 8

7 Qantas Airways 542 575 13

8 Cathay Pacific Airways 526 424 20

9 Ryanair 518 380 43

10 Air Canada 505 221 14

11 Southwest Airlines 499 484 16

12 Korean Air 363 196 17

13 Continental Airlines 343 -68 9

14 Air China 338 294 24

15 US Airways Group 304 �537 12

16 ANA Group 279 235 10

17 GolTransportesAereos 262 213 54

18 TAM LinhasAéreas 256 78 33

19 Aeroflot Russian Airlines 255 190 39

20 LAM Airlines 241 147 38

Table 2.3 The largest airports in the world according total number of passengers carried (Source:

Airport Council International 2008)

Rank City Code Total passengers % Change

1 Atlanta GA ATL 89,379,287 5.3

2 Chicago IL ORD 76,177,855 (0.1)

3 London LHR 68,068,304 0.8

4 Tokyo HND 66,823,414 1.1

5 Los Angeles CA LAX 61,896,075 1.4

6 Paris CDG 59,922,177 5.4

7 Dallas/Fort Worth TX DFW 59,786,476 (0.7)

8 Frankfurt FRA 54,161,856 2.6

9 Beijing PEK 53,583,664 10.1

10 Madrid MAD 52,122,702 13.9

11 Denver CO DEN 49,863,352 5.4

12 Amsterdam AMS 47,794,994 3.8

13 New York NY JFK 47,716,941 11.9

14 Hong Kong, China HKG 47,042,419 7.3

15 Las Vegas NV LAS 46,961,011 3.2

16 Houston TX IAH 42,998,040 1.1

17 Phoenix AZ PHX 42,184,515 1.8

18 Bangkok BKK 41,210,081 (3.7)

19 Singapore SIN 36,701,556 4.8

20 Orlando FL MCO 36,480,416 5.3
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These data all present the historical development of the airlines and airports

mentioned. However, for economists and managers an important question is “how

the future will develop”. Airbus, for example has looked at the scheduled world air

traffic today and compared it to forecasts made in regard to the year 2020. In 2000,

the big air transport market has still been in the United States of America. By 2020,

it is expected to move towards other continents. In Europe, the Middle East and in

the Asia-Pacific area, a general growth trend can be recognized, whereas the

American market is declining. Moreover, the number of connections between

the USA and Europe is likely to decline, whereas there are a growing number of

connections between Europe and the Asia-Pacific area. In addition, the Middle

Eastern area is expected to realize an increase in the volume of passengers carried

and movements in the next few years. Figures 2.3 and 2.4 illustrate the shares of

revenue-passengers-kilometres (RPK) between different areas of the world in the

year 2000 and the year 2020. RPK’s are the revenues per passenger per kilometre.

Airports and airlines are not the only representatives of the aviation market.

Further suppliers play a significant role in the aviation industry along the supply

chain: manufacturers, e.g. Boeing and Airbus, which depend on orders of airlines,

maintenance, leasing, ground handling, reservation system providers, catering and

fuelling organizations and travel agents. All those suppliers generate their incomes

entirely or at least to some extent from the aviation industry. This fact highlights the

relevance of the aviation industry in the economy.

Table 2.4 The largest airports worldwide according to the number of movements (Source:

Airport Council International 2008)

Rank City Code Total movements % Change

1 Atlanta GA ATL 994,346 1.8

2 Chicago IL ORD 926,973 (3.3)

3 Dallas/Fort Worth TX DFW 685,491 (2.0)

4 Los Angeles CA LAX 680,954 3.7

5 Denver CO DEN 614,065 2.8

6 Las Vegas NV LAS 609,472 (1.6)

7 Houston TX IAH 603,656 0.2

8 Paris CDG 552,721 2.1

9 Phoenix AZ PHX 539,211 (1.3)

10 Charlotte NC CLT 522,541 2.6

11 Philadelphia PA PHL 499,653 (3.1)

12 Frankfurt FRA 492,569 0.7

13 Madrid MAD 483,284 11.1

14 London LHR 481,479 0.9

15 Detroit MI DTW 467,230 (3.0)

16 Amsterdam AMS 454,360 3.2

17 Minneapolis MN MSP 452,972 (4.6)

18 New York NY JFK 446,348 17.2

19 Newark NJ EWR 435,691 (2.0)

20 Munich MUC 431,691 5.0
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As for the drivers of development we can conclude that the biggest airlines are

located in the United States of America. A reason for this is that in the United States

of America large distances have to be covered and big centres have to be connected.

Asia has the strongest growth in the demand for air travel, due to its economic boom

and population growth. In total, the aviation industry generates approximately

USD 1,000 billion and about 15 million people are working in this industry

Fig. 2.3 World air traffic flow in the year 2000 (Source: Airbus 2005)

Fig. 2.4 World air traffic flow forecast by the year 2020 (Source: Airbus 2005)
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(ATAG 2008). In established markets, e.g. in the USA, some saturation effects can

already be observed.

2.4 Structure of the Aviation Industry

The aviation industry is a service industry providing transport services (Pompl

2006). Air transportation shows many characteristics which are typical for service

industries, e.g. the intangibility and perishability of the product and the high

importance of personal contact to the customer.

As mentioned before, airlines and airports are the two main actors in the

industry. Airlines offer the actual transport service; airports provide the ground

infrastructure to handle aircraft movements. The manufacturing industry and avia-

tion suppliers assemble aircrafts and provide spare products. As a provider of

supplementary processes, the industry relies on general service providers such as

air traffic control. Figure 2.5 illustrates the value chain in the aviation industry.

This section provides an overview about the overall supply chain and industry

competition structures. Each group of actors will be then be described in the

following chapters.

Apart from the airline industry, the aviation value chain is generally dominated

by monopolistic or duopolistic structures.

Concerning the general service providers, the airline industry is characterized by
monopolies for air traffic control services. The aircraft manufacturing industry
forms an oligopolistic structure regarding small and mid-sized aircrafts and a

duopoly regarding the market for wide-body aircrafts. Some markets, for instance

the market for very large aircrafts (more than 400 seats), are merely served by

single companies (Airbus with its A380), which leads to monopolies for individual

aircraft segments.

The airline industry is characterized by fierce competition. Airlines compete on

a polypolistic market. On the one hand, the latter is characterized by low entry

Aircraft Manufacturers

Propulsion systems

Equipment manufacturers

Commodity suppliers

. . .

Manufacturing industry
and suppliers Airlines

Leasing Companies
IT Providers
MRO Providers
Catering
. . .

Airline industry

Airport managers
Ground Handling
Fuel suppliers
. . .

Airports

Air traffic control

General service providers

. . .

Fig. 2.5 The aviation industry value chain (Source: Own illustration)
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barriers and a variety of different business models (Wells and Wensveen 2004). On

the other hand, the airline industry is extremely capital intensive and comprises

specific investments in long-term assets that create high exit barriers. While Infor-

mation Technology (IT), maintenance, repair and overhaul (MRO) and catering

providers are usually located nearby the respective airlines (commonly large

airlines), the airline leasing market is dominated by two companies (duopoly).

Oligopolistic structures occur in regard to airports, usually one or a few of them

dominating whole regions or nations. At airports, often only limited competition

exists concerning ground handling services. Fuel companies are structured in an

oligopoly (Kangis and O’Reilly 1998).

While airlines and airports are enclosed by the manufacturing and supplying

industry on the upstream side, the final customer is located at the downstream side.

In addition to competition stemming from within the industry, airlines and airports

have to cope with new competitors and are subject to potential substitutes (Fig. 2.5).

The value chain is just a part of a bigger system, which consists of different

market forces and environments. Figure 2.6 shows the market forces surrounded by

the different market environments and helps us to define the aviation system as a

simplified framework for defining and understanding the aviation business. The

following sub chapters will focus on the main market forces such as new

competitors, substitutes and customers. The force “manufacturing industry and

suppliers” is dealt with in Section 2.6. A description of the environments is included

in Chapter 3.
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Fig. 2.6 The aviation industry system (Source: Own illustration in relation to Porter 1980)
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2.4.1 New Competitors

As the airline market is characterized by low entry barriers and increasing market

liberalization, new competitors are a constant threat to existing airlines (Pompl

2006). However, not all new entrants are successful in building a permanent market

position and thus may exit the market after some time (such as all-business carriers

or long-haul low-cost carriers).The establishment of “low-cost” airlines in the

1990s is an example for successful market entries.

Market entrance barriers of airports are much higher than the ones of airlines,

due to extremely high initial infrastructure investments. As a consequence, the

number of newly established airports remained rather low during the last years. In

Europe, notable exceptions are the conversions of former military airfields into low-

cost airports, whereas in Asia and the Middle East an exception is the emergence of

all-new airports in the strongly growing traffic regions.

2.4.2 Substitutes

High-speed trains offer transportation alternatives and have an impact on airlines –

and consequently on airports (Pompl 2006; O’Reilly 1995). On the one hand, high-

speed trains may pose a threat to airlines, particularly on short-distance routes. On

the other hand, however, they may also provide an opportunity for airlines and

airports to alleviate air- and landside airport congestion and gain new customer

groups. Thus, rail transport cannot be considered being a substitute for air transpor-

tation per se. A further potential threat to air transportation is the increasing usage

of telecommunication technologies as a means for communication (such as video-

conferencing). This phenomenon might reduce the volume of passenger movement

which was made possible by air transportation in the first place.

2.4.3 Customers

The demand side of the aviation industry can be distinguished between persons who

are flying for business purposes (those passengers, who demand frequent flights to a

wide range of destinations, seek service quality and are willing to pay a premium

for these benefits) and leisure travellers (who seek the lowest prices and are less

concerned about the service being offered, frequency of flights or the number of

destinations being served) (Rothkopf 2009). However, the group of airline

passengers is becoming increasingly heterogeneous (Huse and Evangelho 2007).

The competition in aviation results in a high customer persuasion as consumers

have the choice between different options for travelling and transportation

providers. In regard to the product, an extraordinary high transparency exists, as
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customers may compare prices of almost all products available. Even though the

customer may choose from a large variety of sales channels (such as travel

agencies, Internet, telephone), the air transportation market is characterized

increasingly by online distribution (Pompl 2006).

In general, air freight is booked over the forwarder, who in turn reserves cargo

capacity at an airline. Since key freight forwarders usually make the largest

bookings, cargo airlines typically deal with a very small client base, which there-

fore disposes of a high bargaining power (Becker and Dill 2007).

The air transportation industry is encompassed by a number of stakeholders. The

stakeholders form the aviation industry’s “inner-circle” and are directly connected

to the industry players. Actors within that circle are airline and airport employees or

shareholders that are financially engaged in the aviation industry.

As the “outer-circle” shows, the air transportation industry as a whole is embed-

ded in its environment (stakeholders). Major linkages exist to its ecological envi-

ronment, to institutions and organizations, to its technological and economic

environment as well as to its social system (see Chap. 2).

2.5 Special Characteristics in Air Transportation

The aviation industry features a number of characteristics which make it unique and

distinguish it from other industries. As these peculiarities are fundamental to the

industry and have implications on competition structures, the most important

characteristics are introduced briefly in the following:

• Cyclicality of the industry development: The aviation industry is characterized

by a highly cyclical development of passenger and freight transportation

(Joppien 2006; Pompl 2006). Years of high profits and strong demand are

regularly followed by years of substantial losses. In general, the development

of air transportation is coupled to the overall economic state of the industry

(Sterzenbach and Conrady 2003; Wells and Wensveen 2004). Nevertheless, the

cyclical up- and downturns in aviation appear to be amplified, i.e. more volatile

than the overall economic development. The development of air cargo thereby is

often found to feature a trend which is slightly ahead the development of the

general economy. Therefore, it can be used as an indicator for the overall

development of the economy (Joppien 2006) (Fig. 2.7).

On the one side, the reasons for the high cyclicality in aviation lay in its external

surrounding, with air transportation only reacting and following the overall state

and development of the economy. On the other side, long supply chains and

procurement cycles often lead to over and under capacities. The time between

the order of an airplane and the actual start of operations can take up to several

years. Thus, an aircraft which has been ordered in an economic upturn often

arrives in a recession and may even worsen this downturn (Wells and Wensveen

2004). Inversely, intended capacity growth due to increasing demand might not
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completely be met, as there is only little possibility to respond quickly to

increasing demand if airlines, which have been ordered, are not delivered in

time (Joppien 2006).

• High fixed cost structure: When compared to other industries, air transportation

is characterized by a high fixed cost structure and rather low variable costs

(Pompl 2006; Wells and Wensveen 2004). Air transportation is an extremely

capital-intensive industry with very specific investments in long-term assets that

create high exit barriers (Joppien 2006).

The reasons for this cost structure are high – and often very specific –

investments at either manufacturers (development of new aircraft), at airlines

(financing of new aircraft), or at airports (provision of ground infrastructure such

as runways and terminals). Consequently, for airlines marginal costs are impor-

tant, regarding a possible implementation of lower price limits which may be

offered over a short period of time. This peculiar cost structure often leads to

fierce price competition, in which, e.g. airlines are selling their seats close to

variable costs (as a marginal return to the fixed costs) (see Chap. 3).

• Strong growth coupled with low profit margins: The airline industry has always

been characterized by strong growth numbers. In the past 50 years, global

aviation has grown at an average rate of about 5 % per annum (Boeing 2009).

The reasons for this strong growth are the on-going industry liberalization and

the resulting opening up of new markets as well as the decreasing costs of flying

(Pompl 2006). Nevertheless, growing passenger numbers are accompanied by

ever decreasing margins. Doganis (2005) describes the latter as the “paradoxon”

of aviation. Historically, returns in the airline business have been low, and can be

compared to those in commodity industries (Gillen and Lall 2004). Airlines in

Fig. 2.7 Influence of external shocks on air travel in the long term (Source: Airbus 2009)
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particular are characterized by rather low profit margins that regularly fall short

of those realized at airports, caterers, aircraft manufacturers and ground service

providers (Doganis 2005). Overall, many airlines do not earn their cost of

capital. However, in terms of profitability, there are high variances among

airlines. A number of airlines are able to realize profits and above-average

growth rates, widely independent from economic cycles and the chosen business

model. For example Southwest and Singapore Airlines show that this is possible

both in the low-cost as well as in the premium segment (Heracleous et al. 2006).

The reasons for the low margins, particularly at airlines, can partly be found in

the specific industry cost structure introduced before. A further reason is the high

competition within the airline industry. Moreover, airlines often claim that their

low profitability arises from a ‘hostile’ environment in which airlines are caught

in a ‘sandwich position’ between monopolistic or oligopolistic providers that are

able to generate much higher profit margins at the expense of the airlines.

• Dependency on external input factors: Aviation is highly dependent on and thus
vulnerable to external input factors. This is especially true in regard to fuel prices

(Wells and Wensveen 2004). At airlines, kerosene bills alone regularly sum up

to approximately one third of the overall costs. Sharply de- or increasing prices

for input factors can therefore either foster or slow down industry growth.

2.6 Stakeholders in Aviation

In the aviation industry, three main groups of actors can be distinguished: the

aircraft manufacturing industry, airlines and airports. These stakeholders are briefly

introduced in the subsequent paragraphs. A further important stakeholder is the air

traffic control. As it is in most countries heavily regulated and very often state

owned, it is excluded here as are the regulatory governmental bodies.

2.6.1 Manufacturing Industry and Suppliers

The aircraft manufacturing industry is characterized by two dominant manufacturers:

Boeing and Airbus. These two companies represent the only manufacturers on the

market (Newhouse 2007), particularly regarding wide-body aircraft. These two

players as well as smaller manufacturers such as Bombardier and Embraer play a

role for small to medium-sized aircraft (up to about 150 seats). Profit margins of

aircraft manufacturers are commonly higher than those of airlines and airports,

however, when compared to the total manufacturing industry, they are below

average (Doganis 2005).

According to Wells and Wensveen (2004), the characteristic features of the

aircraft manufacturing industry are extremely high capital requirements, high

entry and exit barriers, dynamic economies of scale, a high research and
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development (R&D) intensity and relatively long periods between initial invest-

ment and returning cash flows resulting from aircraft sales. As a consequence,

prices for aircrafts must be calculated long time before the sale the aircraft on the

basis of sales forecasts. Furthermore, due to dynamic economies of scale, produc-

tion costs vary greatly depending on the output. Thus, an exact prediction of

production levels is critical. Overall, the high investment needs, the long planning

horizon and the dependence on the cyclical demand for aircraft significantly

enhance the manufacturers’ business risks (Clarke 2001). Launch costs for new

aircraft such as the Airbus A380 or the Boeing 787 can amount to more than EUR

10 billion (Wells and Wensveen 2004). Mostly, a large part of the construction is

sourced out to a network of international suppliers. While this measure aims to

reduce the business risk for aircraft manufacturers, today it is considered as one of

the main reasons for delays in the delivery schedule of new aircrafts (Pritchard and

MacPherson 2004).

Suppliers to aircraft manufacturers mainly constitute of propulsion systems

manufacturers (a market dominated by General Electric, Rolls-Royce, Pratt &

Whitney), equipment manufacturers (e.g. avionics, cabin, electrical and hydraulic

systems), as well as commodity suppliers (e.g. metallic and composite assemblies).

Nowadays, up to 70% of the added value of aircrafts may stem from the supplying

industry (Pritchard and MacPherson 2004).

2.6.2 Airline Industry

In the aviation industry, airlines represent the most visible group of actors. Even

though every airline offers the same core service (the transport of passengers or

cargo from one destination to another), by no means the group of airlines is a

homogeneous one. Between airlines, fundamental differences exist in regard to the

underlying business model, i.e. the service level offered, the regional reach, and the

main function.

The business model of the international full-service network carriers or flag
carriers is largely based upon the operation of a hub-and-spoke network with a

strong focus on transfer traffic. By carefully synchronizing inbound and outbound

flights, passengers can optimally transfer and connect to different flights at an

airport hub and by this has the opportunity to reach a greater number of

destinations. Direct services between the major cities (mainly national) comple-

ment the network. In the main international traffic regions, important international

network carriers can be found, for example in North America (carriers such as Delta

Airlines, American Airlines or United Airlines), in Europe (e.g. Air France-KLM,

Lufthansa and British Airways), and in the Asia/Oceania region (e.g. Emirates,

Singapore Airlines and Qantas Airways). As the main source of revenues in this

group of airlines is the actual transport fare, the majority of traditional airlines still

offer all-inclusive prices (O’Connell and Williams 2005). Full-service network

carriers offer a highly service-intensive product. On the one hand, this allows
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them to attract business traffic and to realize a price premium. On the other hand, it

leads to highly complex and expensive network designs and operational structures.

Network niche carriers represent a modification of the traditional network

carriers. Due to their smaller size, network niche carriers merely operate regional

networks with a few connections to major international hubs (e.g. SAS, Austrian

Airlines, SWISS). Often, niche carriers are a subsidiary of the so-called “mega-

carriers” such as Lufthansa or Air France/KLM.

Smaller regional carriers (e.g. BA City Flyer, Air Dolomiti) pursue a different

business model. They focus on linking remote areas with thin flows or on feeding

into the hubs of network carriers.

Further relevant business models are the fast growing groups of low-cost carriers

(e.g. Southwest, Ryanair, easyJet, AirAsia) and charter airlines (e.g. Condor,

TUIfly). In contrast to traditional network carriers, low-cost carriers (LCC) con-
centrate on a high volume short to medium-haul point-to-point traffic based on a

minimum service approach (‘no frills’) and lean operations (no seat reservation; no

frequent flyer programs, narrow seating) (Vlaar et al. 2005). The carriers either use

smaller (and cheaper) secondary airports (e.g. Ryanair) or fly into major airports

and thus, directly compete with established airlines (e.g. easyJet). LCCs heavily

rely on ancillary revenues, which are generated for example from offered catering

as well as from luggage fees. LCCs usually pursue unbundled pricing strategies

which are in contrast to the ones pursued by traditional carriers.

Charter airlines service tourist markets. Their strategy is a combination of

service quality, low-cost structures, and their integration into tour operators

(Pompl 2006). However, charter airlines are more and more substituted by low-

cost carriers on highly frequented traffic routes (e.g. from the UK to Southern

Spain). Therefore, they need to focus stronger on remote and specialized tourist

destinations (Vlaar et al. 2005).

Air cargo carriers are a special form of an airline business model. The network

carriers introduced above generally have their own cargo fleets (e.g. Korean Cargo,

Lufthansa Cargo) whereas in the field of air cargo carriers, some airfreight-only

carriers exist (e.g. FedEx, Polar Air, Cargolux). These companies ship cargo in their

freighters as well as in the cargo compartments of their passenger fleet.

2.6.3 Air Taxi Services

In the USA, air taxi services have been existing for many years and they are

growing remarkably in the European market remarkably. Operators like e.g.

NetJets are at service for individual travellers and companies who prefer to travel

on business jets. They operate partly as feeders to mega-carriers regarding first class

passengers. The saving of travel time and the direct reachability of all regions in the

world are some of their main advantages. By means of significantly lower air fares,

New Very Light Jets (VLJ) are supposed to change the air taxi business.
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2.6.4 Airports

Airlines are complemented by airports, which are providers of ground infrastructure

(e.g. runways and terminals). Airports have an extremely high specificity of their

infrastructure investment. A large number of national and international airports still

are under public ownership; noteworthy privatization trends have only recently

been observed (Graham 2003).

Airports are not a homogeneous group. Among others they differ in their size,

function and regional reach. Airports like Chicago O’Hare, London Heathrow

or Singapore Changi are international hubs (‘megahubs’). They concentrate on

intra-regional and international transport and serve as starting and end point for

intercontinental long-haul services. Secondary airports focus on intra-regional

services (e.g. intra-European or intra-American air transportation). Regional

airports, which habitually are only served by smaller aircrafts, focus on feeder

flights to international or national hubs. Overall, there is a high degree of concen-

tration among passenger flows at airports, with the 100 biggest airports worldwide

accounting for more than 60% of all passengers (ACI 2008). In numerical terms,

small airfields represent the largest group of all airports. Small airfields serve

general aviation like private business aviation and leisure/sports flying.

Airports pursue different business models that depend on their sizes, functions

and locations. Particularly at major international airports, traditional revenue

sources e.g. landing fees, merely represent a small part of all income sources.

Non-aviation income sources, such as parking and real estate, often represent

more than half of the total revenues (Graham 2003; Jarach 2005). Usually, the

service level provided at these airports (e.g. infrastructure connections to other

modes of transportation, lounges) is relatively high. Airports that mainly serve low-

cost airlines, however, only provide a minimum of services. Due to their remote

locations, ground infrastructure connections are usually poor. In contrast to the

group of airports introduced above, these airports often generate losses and thus

operate at the taxpayers’ expenses.

2.7 Main Drivers and Economies

The potential market of airlines depends on the extent of economic growth and the

internationalization of economies. Furthermore, a country´s regulation and interna-

tional global regulation create boundaries of the air transport market. Technical

developments have a great impact on cost structures of airlines and air transport

companies which, in turn influences the air transport market. The most important

economies in the air transport market are presented in the following:
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Economies of technology:

• New planes have lower costs per available seat/km (CASK) (e.g. Airbus

A380)

• Smaller planes are able to fly longer distances (e.g. Boeing 787, Airbus A350)

Economies of scale:

• Bigger planes have lower costs of available seat/km (CASK) (e.g. Airbus A380)

• Bigger airports are cheaper per passenger

Economies of scope:

• Bigger airlines provide more origin and destinations with comparably fewer

legs (e.g. Alliances like Star Alliance)

Economies of density:

• Airlines dominating hubs show comparably higher market shares

2.8 Approach Toward an Integrated Aviation System

The aviation system can be seen in a framework where social, economic, techno-

logical, ecological and political feathers create a platform of the air transport

market place. The social and political systems profit from aviation. Moreover,

they profit from the opportunity to getting to know new cultures and thus, to create

a mutual understanding between cultures. However, there are negative factors as

well, such as safety and security. Furthermore, noise emissions belong to social and

political systems. The economic system deals with demand and supply in the air

transport market. A demand growth contributes to the growth of direct economic

factors like jobs and revenues of air transport companies but also indirect and

induced economic factors along the supply chain. Furthermore, catalytic effects

such as accessibility (e.g. for international companies or tourism) play an important

role for a countries international attractivity compared to other countries. On the

other side, factor cost and the absorption of resources are compared to positive

economic effects in the economic system. The technological system focuses on a

better performance of for example engines and aerodynamics. New innovations that

help the aviation industry to perform more economically and ecologically are of

great importance in the technology system. Technology puts pressure on aviation

operators to reinvest in new innovation in order to become more efficient in the

market. Safety and security also play a very important role in the technology

system. The environmental system mainly deals with natural resources and the

fact that resources are for free (e.g. oxygen, CO2 emissions, airspace, etc.). The

development of sensitivity for natural beauty and on the negative side pollution in

high altitude and pollution at airports are dealt with in the environmental system.
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In summary, these systems represent the framework in which the air transport

market works. The market consists of a supply system and a demand system. The

supply system consists of all partners along the supply chain that deliver to airlines

and airports. On the demand side, there are consumers, like leisure and business

customers, tour operators and travel sources that pay for an air service. Airlines

generate their revenues from the market. The whole supply system is being paid

from these revenues. By this the airlines are the most important factor in the supply

system, in the aviation market and for whole aviation system. Figure 2.8 illustrates

the aviation system.

In the following chapter, the aviation system will be looked at in detail.

Review Questions

• Who are the main players in the aviation industry value chain?

• Who are the main stakeholders of the aviation industry?

• What are special characteristics of air transportation?

• How are economic development and the aviation industry linked?

• What is the problem of industries with high fixed costs?

• What are economies of technology of airlines?

• What are economies of scale of airlines?

• What are economies of scope of airlines?

• What are economies of density of airports?

• What are the environments of the aviation system?
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Fig. 2.8 The aviation system (Source: Bieger/Wittmer)
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Appendix: Airline Key Figures (Fig. 2.9)

Figure 2.9 shows how different Key Figures are related to each other and also

depend on each other.
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Chapter 3

The Environment of Aviation

Andreas Wittmer and Jan Vespermann

Abstract

• The political history in aviation has a great impact on the rather politically

dependent aviation industry.

• Major technological innovations have shaped developments in aviation.

• The airline industry is of high economic relevance with its direct, indirect,

induced and catalytic economic impacts.

• Aviation is especially important for social development.

• Ecological effects of air transportation have an impact on a global, regional, and

local level.

3.1 Introduction

While the first chapter gave an overview on the basic industry structures and the

main drivers of air transportation, this chapter introduces in detail the five environ-

mental (political, technological, economic, social, ecological) perspectives of the

aviation system. Our goal is to give an overview on the importance of each of these

fields, its respective development in the course of time, and the interdependencies

among the different perspectives.

Overall, the aviation industry is heavily dependent on technical developments,

such as aerodynamics or engine technology, which in turn strongly impact the

economic and ecological development of the industry. Furthermore, in aviation, the

political system through its regulations and recommendations is directly included in
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the system, both on the national and the global level. This chapter covers issues

such as safety and liberalisation, which again, have a substantial influence on the

economic development of the air transport industry. While each of these

perspectives may provide valuable insights in the field of air transportation, how-

ever, the complexity and the interdependencies among the different aspects require

for a more integrated view on the industry development. Therefore, for each of

these aspects cross-references to the other perspectives are given. Consequently, the

term aviation system includes all those perspectives, which – in the traditional

framework – are treated separately (Fig. 3.1).

Due to the multi-dimensionality in aviation, there is a close interconnection

among political, technological, economic, social and ecological issues. The next

section will introduce the political development of aviation.

3.2 Political Development of Aviation

Besides airlines, airports, and aircraft manufacturers, a number of institutions and

organisations, which together form the political environment in aviation, influence

air transportation. Since these institutions constitute the legal framework for air

transportation, they are particularly influential with respect to the economic and the

ecological industry development.

Aviation has developed from its early beginnings in a strongly regulated market

environment to a more liberalised market as we find it today. An important step for
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the political development in aviation was taken at the Convention on International

Civil Aviation (“Chicago Convention”) in 1944 (Pompl 2006). At this convention, a

number of regulations and recommended practices were agreed on that still shape

the industry today and, for the most part, have become universally accepted

standards. Another important step was the US Airline Deregulation Act in 1978.

While the main purpose of this act was to remove government control over fares,

routes and market entry of new airlines, it immediately spurred a more dynamic

economic development in air transportation (Joppien 2006).

The political environment of aviation is shaped by different bodies, both on the

international/supranational and on the national level. Due to the nature of flights,

which often include trans-border traffic, the political development of aviation has

largely been a development that was shaped by international political decisions.

The increase in the number of international co-operations (e.g. airline alliances) and

cross-border mergers (e.g. Air France/KLM) has added to the importance of the

international political bodies. Nevertheless, contrary to its international nature, the

industry is still building on many national regulations and bilateral agreements.

Overall, the political development in aviation covers a wide range of different areas

such safety, autonomy, liberalisation, and aviation law (Maurer 2006). While these

different aspects will be covered in detail in Chap. 5, the remainder of this chapter

will provide an overview on the political environment of aviation, with a particular

emphasis on the influence of political changes on the economic and ecologic

developments in air transportation.

One common classification distinguishes between public and private institutions

on the one hand, as well as between national and international/supranational

institutions on the other hand. Within this classification institutions can further

be distinguished with regard to their primary functions. National public institutions

(e.g. Federal Aviation Administration) act primarily as norm-setting and monitor-

ing organisations. The main task of national weather service providers and air

traffic control is to offer services for an efficient and safe operation of air traffic.

National private institutions, such as the Board of Airline Representatives in

Switzerland, act as interest groups. Their main functions are member advocacy

and the creation of a platform for its members. Private institutions are not allowed

to set binding norms and rules.

Similarly, it can be distinguished between institutions at the international and

supranational level. International public institutions (e.g. International Civil Avia-

tion Organization – ICAO; European Aviation Safety Agency – EASA), focus

on norm-setting and regulation in air transportation. Air traffic providers, like

Eurocontrol, by contrast, are primarily service providers. International private

institutions (e.g. International Air Transport Association – IATA; Association of

European Airlines – AEA) offer a forum for exchange of information between its

members. These institutions represent their members and lobby for their interests

towards stakeholders in the entire aviation industry.

International political decision making often collides with national concerns,

particularly if aspects such as self-determination and national autonomy are
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affected. International policies, however, in almost all cases shape the further

development of the industry, both economically and ecologically.

The so-called “Single European Sky” project is one example of a political

development affecting further developments in air transportation. It was proposed

by the European Union with the intention to harmonise and simplify air traffic

control within the European Union (European Commission 2009). In this case, a

change initiated at the political level is intended to lead to altered industry

structures that have both economic and ecological impacts. It is assumed that a

redesigned air traffic structure will lead to shorter and, thus, more efficient flight

routes. This change would not only lead to lower costs for airlines, but also reduce

the environmental impact of aviation, since overall emissions would be reduced.

Political bodies can also have a direct effect on competition, sometimes even

specifying who is “allowed to take part in competition”. The “blacklists” for

airlines published by IATA and the European Union, for example, suspend airlines

that fail to meet safety standards from landing at airports within member states

territories. While this example illustrates how political decisions may enforce

industry safety, it also demonstrates well that political developments and political

bodies may pursue diverging approaches; IATA strongly opposes the blacklist

published by the European Union and instead recommends its own auditioning

program (IATA 2006).

The political developments in aviation often open up market opportunities, like

the introduction of an EU-US open skies agreement in 2008. In this case, a political

change immediately stimulated industry reactions, as a new airline called “Open

Skies” was founded. Further, several of the established carriers were partly

reconsidering their network structure as well as their destination mix.

Contrarily, political developments may also close market opportunities. German

regulatory authorities, for example, continually refuse to give additional landing

rights to the Gulf States which would allow carriers, such as Emirates Airlines or

Etihad, to serve new destinations in Germany (Vespermann et al. 2007).

A particular issue concerning the further political development in aviation are

ownership rules. These rules specify cross-border mergers and equity holding and

may be fundamental for the further industry consolidation. Today, international

mergers are still widely forbidden and international equity holding is often limited

(e.g. to 49% or less). This is again another example where political structures in the

air transport industry have been shaping its economic structures and its further

development.

3.3 Technological Development in the Aviation Industry

Nowadays, most passengers board an aircraft without even realising the progress

that has been made in aircraft technology and the technological sophistication that

surrounds them. Yet, from the first attempts of starting hot air balloons in China in

the third century AD and successful balloon rides by the French Montgolfier brothers
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in the eighteenth century, the aviation industry has gone a long way. Major steps in

the early development of aviation were the gliding flights by Otto Lilienthal and the

first successful manned airplane flights by the Wright brothers near Kitty Hawk in

1903.

It wasn’t until the end of the SecondWorld War, though, that the development of

civil aviation started to accelerate. Up to that point, civil flights were mainly

national or cross-border mail flights that only took a limited number of passengers.

Furthermore, in the 1930s and 1940s of the last century, developments in aviation

were largely driven by military usage.

The late 1940s mark the beginning of the development of large scale commercial

aviation. While the first flights connected major continental routes, particularly

within North America and Europe, bigger aircraft with longer ranges allowed for a

successful and faster development of the industry. Passenger numbers were con-

stantly increasing, and ever new destinations were added to the route maps of the

airlines. The introduction of innovative airplanes, like the Lockheed Constellation

as the first aircraft that was widely equipped with cabin pressurisation (maiden

flight: 1943), the Boeing 707 as the first long-haul aircraft (1958), and the Boeing

747 as the first wide-body aircraft (1969), has left a lasting footprint on the

development of aviation. Thus, it was technological changes that allowed for a

successful development of aviation. In turn, the fast industry development required

bigger and safer aircraft, and hence promoted technological progress. The begin-

ning of the jet aircraft century with cruising at higher altitudes allowed for a

comfortable travel among continents at prices that were affordable for an increasing

number of people.

As a consequence, more aircraft were entering the market, representing the

whole range from large aircraft used for intercontinental routes to smaller aircraft

mainly used for regional traffic. First supersonic aircraft, such as the Concorde or

the Russian Tupolew TU-144, were introduced to the market in the mid 1970s.

Although the planes were later taken off the market for commercial reasons, they

have shown that the current techniques allow travelling at speeds faster than sound.

The latest major innovation on the aircraft market is the Airbus A380, a plane that

seats in its standard configuration about 550 passengers. Further innovative aircraft

are expected to be delivered to the airlines in the coming years, such as the Boeing

787 (‘Dreamliner’) and the Airbus A350. These aircraft will be lighter and feature

new design elements and will therefore be more efficient than current aircraft.

In the course of time, aircrafts have undergone a lot of technological changes,

both those that are visible to the passenger as well as “hidden” innovations. This has

had effects on the economic as well as on the ecological development in air

transportation. Today’s commercial airlines use far less kerosene than older aircraft

thanks to technological progress (e.g. more efficient fans, changes in aircraft design

such as the installation of winglets) and operational changes (more passengers). It

could be observed that the efficiency of an airplane increases with increasing size

due to reduced fuel consumption per passenger (‘specific fuel consumption’). Also,

today’s aircraft produce far less noise than older aircraft. While this progress has

had its positive effect on the ecological development of aviation, the economic
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success of the aviation industry and its growth has largely cancelled out these

environmental benefits. The following paragraphs highlight three examples of

technological development with impacts on the economy and ecology of airlines.

• Noise of planes has been reduced in the past years. According to technical

research, noise waves appear behind the engine and are the noisiest at about

500–600 m behind the plane. The noise waves move away from the airplane like

a funnel. This means that the further away the noise waves are from the airplane,

the bigger the geographical area which is impacted. But the level of noise

decreases significantly, if the distance to the plane is more than 600 m.

• Ageing aircraft lead to higher maintenance costs for airlines. For example, 20-

year-old aircraft cause 50–60% higher maintenance costs than new aircraft.

There are often problems with the supply of spare parts for older aircraft

which decreases their reliability and increases the maintenance time. Old planes

have to be checked more often than new planes and spend more time with the

maintenance company. Therefore, they are less available for the airline. Some

maintenance companies do not even want to work on aircraft older than 18 years

for liability reasons. Furthermore, older aircraft need more fuel due to older, less

efficient engines and hence have a significant impact on the cost structure

because of higher fuel costs.

• Fuel is one of the highest cost factors of airlines. Figure 3.2 shows the develop-

ment of a plane’s fuel consumption from 1950 to 2000.

In the 1950s, an aircraft used 12 l per 100 km per passenger. In the end of the

1990s the Airbus A340 used less than 4 l per 100 km per passenger. The newest

planes, such as the Airbus A380 or the forthcoming Airbus A350 and Boeing 787

Dreamliner, are expected to consume less than 3 l per 100 km per passenger. Behind

this decrease of fuel consumption are technological improvement of engines,

lighter construction materials, such as carbon fibre, the greater size of aircraft and
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improved aerodynamics, for example through new winglets that reduce the turbu-

lence at the wing tips.

The industry will continue to develop technologically. Concerning the outer

aircraft appearance, more fuel-efficient aircraft designs could be imagined. A

possible development is the single wing design and a slide delta shape with canard

for planes. Wing sizes of 100 m and aircraft that seat up to 1,500 passengers are

seen as a possibility. The integration of passenger cabins and cargo room in the

wing is another possible development. Also, fly by wire technologies and electronic

CG controlling are potential changes that could shape the future of the air transport

industry. As the aviation industry is still highly dependent on kerosene and thus on

fossil fuels, a further focus is on using substitutes for powering the aircraft. In this

context, the use of thermo electric power and hydrogen can be a future develop-

ment. One could also imagine several large fan blowers generating the power to lift

the aircraft.

3.4 Economic Impacts

The aviation industry has grown at enormous rates of about 5% per annum over the

past 50 years. Today, the world’s airlines carry about 40 million tons of freight and

more than two billion people each year (Macintosh and Wallace 2008). While some

air transportation markets in Africa and the Asia Pacific region are expected to

continue to grow strongly, at annual rates of 6.2% and 6.5% respectively, other,

more saturated markets, particularly in North America and Europe, are expected to

develop only at reduced rates of 3.3% and 4.0% a year. The growth in international

aviation, however, is estimated to remain a global phenomenon, despite the current

crisis, with an average projected growth rate of 4.8% annually until 2028 (Boeing

2009). By size, the North American market is still the world’s largest aviation

market (32.0% of world traffic) followed by Europe (28.5%) and Asia Pacific

(25.6%) (Table 3.1).

Table 3.1 Forecast of traffic numbers and airplane fleeta (Source: Boeing 2009)

Revenue passenger kilometre (bn) Total airplane fleet

2008 2028e CAGR (%) 2008 2028e CAGR (%)

Asia Pacific 1.144 4.047 6.5 5.120 12.740 4.7

North America 1.429 2.740 3.3 6.780 9.700 1.8

Europe 1.275 2.810 4.0 4.330 7.770 3.0

Middle East 205 585 5.4 840 1.860 4.1

Latin America 302 870 5.4 1.070 2.390 4.1

Africa 113 378 6.2 660 1.140 2.8

Total 4.468 11.429 4.8 18.800 35.600 3.2
aWorldwide traffic in RPK (Revenue passenger kilometres) within and between regions. Traffic

between regions is allocated according to departing flights
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Overall, the economic development of aviation shows very close connections to

its political development. Liberalisation and deregulation developments have

initiated the strong growth of the air transport industry. These developments

allowed in particular for new and better air services and the emergence of new

business models and airline alliances. These new business and network models led

to a growth in air traffic which resulted in economic growth and consequently in

increased employment.

Aviation contributes significantly to the welfare of nations and is of high

importance for the economic development around the world. Economic benefits

of aviation can be split into direct, indirect, induced and catalytic effects which can,

to a great part, be defined by income and employment generated by the aviation

system (Whitelegg and Cambridge 2004) (Fig. 3.3). Figure 3.4 illustrates specific

examples for each Economic effect.

A systematic comparison of the methodological approaches used to evaluate the

economic effects of airports shows that a methodologically similar approach is

increasingly being used. In the majority of studies (Gantenbein 2008; Harsche et al.

2008; Malina et al. 2008; Peltzer et al. 2007; Heuer and Klophaus 2006; Klophaus

2006; Wittmer and Laesser 2006; Maibach et al. 2003, 2006; Rochat 2005;

Heymann 2005; Heuer et al. 2005; Koch et al. 2005; Burke 2004; Niemeier 2001;

Hume and Mason 2000; Spengler 2000; Sager et al. 2000), the economic effects of

airports are calculated on the basis of the methodology of the Airports Council

International (ACI 2000, 2004). With this methodology the employment and

income effects resulting from the operation of a regional airfield are divided into

direct, indirect, induced and catalytic effects (Klophaus 2006; Maibach et al. 2006).
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Figure 3.5 shows schematically the various regional economic effects that can

result from an airfield in principle.

3.4.1 Direct Effects

All institutions directly involved in air traffic operations – such as airlines, airports,

service providers and manufacturers – have a direct impact on economic activities.
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Together they form the most obvious impact of aviation (Button 2004). The group

of airlines comprises various different business models, such as passenger airlines

and all-cargo carriers. The three broad areas of employment generated by airports

are airline related employment (catering, fuel services, and maintenance), airport

related employment (police, immigration, and customs) and retail/commercial

related employment (shops, restaurants, and car park companies) (ACI 1998).

Service providers that contribute to national economic growth are air navigation

or weather forecast providers. Manufacturers comprise the whole range from

airframe and engine to the flight equipment production.

Because not all of these activities take place directly at the airports, one can

further distinguish between on-site and off-site generated employment, with on-site

employment generated directly at the airport and off-site employment generated,

for example, at office building locations in city centres (ATAG 2005).

Direct effects are estimated to represent almost 5.1 million direct jobs and

contribute about USD 330 billion to global gross domestic product (GDP)

(ATAG 2008).

3.4.2 Indirect Effects

Services closely related to air transportation, like aviation fuel suppliers, travel

agencies, or IT providers, have an indirect economic effect (Sterzenbach and

Conrady 2003). They generate revenues and employment because they supply the

air transport industry. The indirect effect is estimated to generate overall another

estimated 5.7 million jobs worldwide and contribute about USD 370 billion to the

global GDP (ATAG 2008).

3.4.3 Induced Impacts

As illustrated in the figure above, the buying power of direct or indirect air transport

employees is defined as the induced impact (Peter et al. 2006). This includes

consumption expenditures and investments on local goods and services, such as

retail, food, transport, and housing (Graham 2003). Induced impacts may result in

the settlement of businesses and enhanced personal mobility, and in a higher quality

of life (see Sect. 3.4.4) (Sterzenbach and Conrady 2003). Thus, there is also a social

effect to the economic impacts. Induced impacts are estimated to support another

2.7 million jobs around the globe, accounting for about USD 180 billion of the

global GDP (ATAG 2008).
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3.4.4 Catalytic Effects

An additional industry impact is generated through catalytic or spin-off benefits,

which refer to economic activities of other industries whose development and

growth depends on air transport operations. The catalytic impact is described as

the employment and income resulting from the settlement of businesses of various

industries due to the attractiveness of an airport and its surroundings. These effects

are location effects which do have an impact whether a location is an interesting

location for a business or not. High tech businesses and corporate headquarters are

regularly influenced by air transportation opportunities in their choice of location

(Pompl 2006). An increase of productivity and generated revenues is a resulting

benefit for the businesses within the catchment areas of the airport (Peter et al.

2006). Catalytic effects also impact the development of tourism. The presence of an

efficient air transport system encourages people to travel. In turn, air transport itself

also derives demand from an increasing international tourism market. Air traffic

provides accessibility to islands and other long distance destinations. Hotels,

restaurants, exhibitions and recreation centres are those facilities that may benefit

from international aviation. Tourism may even generate interlinks to other

industries, such as agriculture, fishing, or craft production. Tourism is the

major supplier of economic growth and development in developing countries

(ATAG 2005).

Starting with a resource-based approach, catalytic effects can be divided into

tangible and intangible effects (Bieger and Frey 1999). Intangible effects are those

effects that cannot simply be explained by number of workplaces or income

created, but that can still have an impact on how attractive a region’s location is.

This practical approach is implicitly being used by airport representatives and

politicians when they talk about image, accessibility of regions, travel time savings

for top managers, the possibility to hold premium events, the social understanding

for aviation, leisure- and meeting opportunities for societies, aviation education, a

relieving function for national airports, etc. (refer to appendix). Intangible effects

can be classified as structural, competence, and network effects. According to

Bieger and Frey (1999), knowledge and targeted use of these effects holds tremen-

dous potential, and thus has the possibility of positively and sustainably shaping the

economic effects of a public activity. The intangible effects in particular, however,

do not necessarily make only positive contributions to the economic development

of a region; they can also be restrictive, hindering economic developments in the

direction of economic growth by assuming, for instance, an infrastructure that

makes other development impossible.

Catalytic effects are estimated to generate another 15.5 million jobs worldwide.

Figure 3.6 illustrates the effects introduced above.

In total, aviation is estimated to account for around 29 million jobs worldwide

and contribute to around 8% of global gross domestic product. As a capital

intensive business the productivity per worker in the air transport industry is very

high. It is estimated to be 3.5 times the average of other sectors.
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3.5 Social Effects

Next to its economic relevance, air transportation leads to social benefits (Brueckner

and Girvin 2008). Employment opportunities contribute to social welfare on local

and regional levels, improving living standards and lifestyles (Janic 2007). Mobility

is seen here as a factor that increases the quality of life and opens up different

countries. Thus, as a means of mass transportation, the industry supports the

connection of different countries and cultures. In doing so, it also supports cultural

understanding and increases multicultural cooperation. Air transport often provides

access to otherwise inaccessible places, delivering necessary goods and services. On

the negative side, noise related impacts on the wellbeing of people living near

airports should be mentioned. Noise can have different medical and psychological

impacts on the health of individuals. Yet, since people have the choice to move away

from or not move to noisy regions around airports, these negative effects can be

overcome more easily than the loss of positive social effects can be compensated.

While both economic and social effects of air transportation contribute significantly

to global prosperity and social welfare, these benefits come at the cost of negative

ecological impacts (Janic 2007). The next section will introduce these effects.

3.6 Ecologic Effects and Sustainability of Aviation

Besides its economic and social impacts, aviation also has ecological effects

(Vespermann 2009). While the previous sections have illustrated that technological

progress has improved the overall efficiency of the industry, the strong growth
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in aviation has largely cancelled out these developments. However, today, aviation

is only a minor contributor to worldwide emissions, particularly when compared

to other industries. It is believed that aviation contributes 2% to global warming, if

all anthropogenic emissions are taken into consideration (IPCC 1999). Looking at

the emissions of air transportation within the transport industry, aviation accounts

for about 12% of all emissions, while cars and vans account for about 45%, freight

trucks for 23%, water transport for 10%, buses for 6%, rail transport for 2% and all

others for about 2%.

With the continuing growth in aviation, however, the main question for the

future will be how to tackle the climate change impact of the air transport industry

and allow for a more sustainable industry development.

When analysing the ecological impacts of the aviation industry, the main

operators in air transportation, particularly airlines and airports, need to be consid-

ered as well. We therefore organise this section as follows: First we introduce the

concept of sustainability, followed by an in-depth analysis of environmental effects

of the aviation industry, both on a global and a regional/local level. We conclude by

giving an overview on potential solution approaches to decrease the negative

effects of aviation.

The term sustainability was first used by the mining engineer Hans Carl von

Carlowitz for the thoughtful usage of resources.1 A generally accepted definition of

sustainability was coined by the Brundtland report in 1987, defining sustainability

as a ‘development that meets the needs of the present without compromising the

ability of future generations to meet their own needs’ (as quoted in Goetz and

Graham 2004). For non-renewable resources this term implies the efficient use of

resources and the ability to replace them for renewable resources. Renewable

resources, in turn, should be used in a pace that allows a natural regeneration

(Janic 1999). Conveying the term sustainability to the transportation industry, the

World Business Council for Sustainable Development (WBCSD) defined sustain-

able mobility as ‘the ability to meet the society’s need to move freely, gain access,

communicate, trade and establish relationships without sacrificing other essential

human or ecological values, today and in the future’ (WBCSD 2004).

Since it is believed that the internalisation of all external costs is a prerequisite

for a sustainable industry development, the (long-term) sustainability of aviation

can only be achieved, if improvements to the environmental performance of air

transport operations outweigh the external effects of growth. While external effects

(both negative and positive) are generally considered to be ‘economically relevant

impacts that one agent imposes on another agent without recognising or accounting

for them’ (Wit et al. 2005), in aviation, negative external effects mainly comprise

the costs of noise pollution and climate change introduced above.2 Even though

1Von Carlowitz tried to ensure that the forest remained a reliable provider of lumber by not felling

more trees than could re-grow, and thus he shaped the term ‘sustainability’.
2For a detailed overview of environmental externalities in air transport markets see Schipper et al.

(2001) or Kim et al. (2007).
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these costs are difficult to quantify, most studies agree that the environmental

impacts of aviation are largely uncompensated, concluding that the costs of air

transportation are not reflected by current prices (Goetz and Graham 2004;

Chapman 2007). While this represents a market failure and leads to sub-optimal

activity levels, it would also result in low investments in new technologies and more

efficient operational procedures (Wit et al. 2005).

The global ecologic impacts of aviation comprise impacts on the atmosphere,

and consequently on the entire world. Regional and local impacts relate to environ-

mental effects at specific airports and the surrounding communities (Janic 2007).

While scientific research has made significant progress in examining the impacts of

emissions, reliable figures and forecasts – particularly with respect to the global

ecologic impact of aviation – are still rare and difficult to make (IPCC 1999). This is

partly due to the fact that aircraft emissions occur directly in upper spheres where

they act differently than on the ground. Nevertheless, it is widely recognized

that the impact of emissions depends on the altitude and on climate conditions

(Cairns and Newson 2006).

Emissions are generally generated through the combustion process of the aircraft

engine in which a mixture of many different hydrocarbons is burned. The most

well-known pollutant stemming from this combustion process is carbon dioxide

(CO2), which is created by the reaction of carbon oxide (CO) and atmospheric

oxygen (O2). CO2 is a trace gas with a long residence time in the atmosphere (about

100 years), thus, becoming relatively evenly distributed over the atmosphere after

emitted by aircraft.

Nitric oxide (NO) and nitrogen dioxide (NO2) (which form together NOx) are

emitted to a lower degree (Schumann 2000). NOx is a greenhouse gas which

simultaneously triggers the production of ozone (O3) and the reduction of methane

(CH4) in the atmosphere. The latter implies a cooling effect to the atmosphere

(IPCC 1999), but ozone is a greenhouse gas which has positive as well as negative

implications. On the one hand, its appearance in the stratosphere helps to filter out

harmful ultraviolet (UV) radiation from the sun, thereby protecting life on Earth.

On the other hand, an increased concentration of ozone in the troposphere fosters

the greenhouse effect.

Water vapour (H2O) is another relatively short-lived greenhouse gas, usually

disappearing within 1–2 weeks (IPCC 1999). Emitted in the stratosphere it may

support the reduction of ozone, and therefore contribute to global warming. Con-

densation trails, also called contrails, are line-shaped icy clouds that form from

water emitted by aircraft preferentially in cold and humid air in the upper tropo-

sphere (Janic 2007). Contrails contribute to the warming of the Earth’s surface.

NOx, water vapours, and other emitted particles have the highest concentration

close to their source of release (Chapman 2007).

The combustion of 1 kg of kerosene and 3.4 kg of oxygen generally results in

3.15 kg carbon dioxide (CO2) and 1.24 kg of water vapour (H2O). Depending on the

construction and condition of the engine, it further emits 6–20 g nitrogen oxides

(NOx), 0.7–2.5 g carbon monoxide (CO), 01–07 g unburned hydrocarbons (CxHx),

and 0.01–0.03g of soot.
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To identify the exhaust emissions induced by aircraft at the regional and local
level, the International Civil Aviation Organization (ICAO) defined the so called

Landing and Take Off-Cycle (LTO) embracing landing, alighting, taxiing, take-off,

and climb of 3,000 ft. Aircraft enter this cycle about 20 km in advance to landing

and exit it approximately 7 km after take-off.

On a regional and local scale, smoke may play a role. Smoke originates from

particles emitted by the engines’ operations during take-off and climb of the

aircraft. Unburned hydrocarbons (UHC) are a mixture of hydrocarbons remaining

from partial combustion. Close to the surface UHC may even contribute to summer

smog (Pompl 2006). UHC and carbon monoxide (CO) emissions occur primarily

during the aircraft’s lower power engine phase. The aircraft’s surroundings are

also often affected by airborne dust, containing toxic heavy metals and soot

aerosols, as well as suspended sediments able to evoke allergies. The local impact

of emissions influences local political decision making, and therefore should not be

underestimated.

However, only a small share of all emissions in airport proximity is stemming

from aircraft operations; the majority is generally caused by automobile feeder

traffic, machines and engines on the ground.

Another local impact of aviation is its land use, often causing conflict between

aviation stakeholders and neighbouring communities and their respective popula-

tion that try to hinder expansion plans (Pompl 2006).

Another major concern of communities in the airports’ proximity is noise.

Generally, noise originates from air transport operations and occurs particularly at

airports and within their vicinity, thereby representing a local problem. According to

ATAG (2002), 2% of the European population is exposed to aviation induced noise

levels exceeding 60 dB. One reason for this is the location of airports in densely

populated areas (ATAG 2002). Noise is difficult to define, since it is a relatively

subjective experience to which people are differently sensitive (Janic 1999). Beside

the direct impacts of noise, such as disturbance and annoyance of the population,

there is also a monetary consequence – the decline in value of properties, houses and

apartments, at least in the direct airport proximity (Pompl 2006).

The area affected by noise can be defined and visually expressed with help of the

so-called “noise footprint”, which is defined as an “area with a given noise level at

its perimeter” (Airbus 2008). This area has been reduced by approximately 90%

over the last 40 years (Boeing 2008). Aircraft currently entering into service are

estimated to be about 20 dB quieter than those aircraft that entered into service

about 30 years ago (Airbus 2008). The strong growth in aviation, nevertheless, has

partly set off these noise reductions.

A number of different solution approaches, namely policy options and

measures, could serve to limit or reduce greenhouse gas emissions, and these

have been discussed both by practitioners and in academia. These solution

approaches include operational practices to raise the efficiency of the air traffic

system, such as restricting cruise altitudes (Williams et al. 2002), lowering

cruise speeds (Åkerman 2005), using alternative fuels and altered aircraft design

(Chapman 2007), or changing Air Traffic Management (Bows et al. 2009).
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Additionally, regulatory approaches can be considered, including measures to

restrict air traffic volumes or access to airports for the least efficient aircraft

(Macintosh and Wallace 2008).

Market-based regulatory options, such as environmental levies or emissions

trading schemes, are a third possibility to mitigate the climate impacts of aviation.

These options in particular have the potential to provide economic incentives for

technological innovation and encourage efficiency improvements (Carlsson 2002).

From 2012 on, for example, all flights departing from or arriving at airports within

the territory of the European Union (EU) will be covered under an emissions

trading scheme which is intended to reduce emissions.

Furthermore, a reduction of emissions can be achieved by implementing new

technologies (e.g. new fuels, new engine technologies, aerodynamic improvements,

etc.). In order to develop new technologies, it is important to increase budgets for

research and development. By implementing a cost on emissions, the financial

pressure on airlines and the aviation supply chain as a whole is increased. This

might have a positive effect on new developments, since countries that are

operating under a scheme in which emissions have to be paid for might improve

their research and development more than others. This could create a competitive

advantage for these countries in the future (Stern 2006).

In addition to introducing tools related to pricing of emissions, there is the idea

to reduce growth of aviation and so to reduce emissions of the industry. In order to

reduce growth consumer behaviour has to be changed and new technologies (e.g.

video conferencing), which reduce the need for travelling, need to be enhanced

(Stern 2006).

Case: Sustainability in Air Transportation

The case of “sustainability” may exemplify the multi-dimensional impacts of issues

in air transportation. Sustainability, in particular, not only covers the five

perspectives introduced above, but also illustrates that these different aspects may

interact on several impact layers, namely on a global, national, and local level.

There is, overall, a global and an ecological perspective of aviation sustainability

with respect to worldwide climate change. Economically, the competitiveness of

nations and international companies is a major factor. From a social perspective,

mobility needs and impacts on the quality of live are of relevance.

On the national level, air transportation provides trade opportunities and increases

the attractiveness of a nation. However, CO2 emissions and noise are important

negative factors in the airport proximity and under flight paths. The opportunity to

meet people, to travel, and to create personal networks are factors which, from a

social perspective, increase the quality of life of inhabitants of a country.

On the local level around airports, economies profit by increased employment

opportunities and attractive living locations with good public transport networks.

Ecologically, challenges concerning noise pollution and bad smell due to emission

may arise around airports. From a social point of view, air transport connections

create high living standards, reflected, for example, by increasing land prices and

construction activities around international airport hubs (Fig. 3.7).

54 A. Wittmer and J. Vespermann



Review Questions

• What have been major influencing factors and milestones in the political devel-

opment of the aviation industry? What is the Chicago Convention about?

• What are major technological impacts and inventions that have shaped the air

transport industry? How does technological progress impact the economic and

ecological development of the aviation industry?

• Explain the economic relevance of the air transportation industry. What do

direct, indirect, induced, and catalysed effects stand for?

• What is meant by the “social impact” of aviation?

• What are the ecological impacts of aviation and what effects can be distin-

guished on a global and a local level? Quantify these impacts!
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Chapter 4

From the Aviation Value Chain to the Aviation

System

Thomas Bieger and Andreas Wittmer

Abstract

• The aviation value chain consists of sub-industries, most importantly, aircraft

manufacturers, leasing companies, airports, ground services, technical support,

reservation systems, and airlines.

• Within this value chain there are pull and push effects at work. For example,

technical push effects from aircraft manufactures or demand pull effects in form

of customer requirements.

• Because of these interdependencies, but also due to the interrelations of the

whole aviation value system with its different environmental spheres (like

demand, economic environment, technical environment, and natural environ-

ment) the aviation sector ideally can be modelled with a system approach.

• The profitability of the different sub-industries varies and depends largely on

entry barriers. Therefore, reservation system, airports and leasing companies are

more profitable.

4.1 Introduction

This chapter gives an overview on the different sub-industries in aviation, e.g.

airports, airlines and aircraft manufacturers. Based on historical development

strategic success factors of different sub-industries are derived. The profitability

of the different sub-industries in the aviation value system is discussed and thereby
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the chapter provides a deeper understanding of the aviation system model

introduced in the previous chapter.

Case: Zurich Airport

Zurich Airport is a publicly traded company. The majority of the shares, however,

are still owned by the Canton of Zurich. The airport has three terminal concourses

and three runways which allow for simultaneous movements on two runways (two

of three runways intersect). The airport is theoretically able to handle a maximum

of 35 million movements per year (Amt f€ur Verkehr des Kantons Z€urich [AfV]

2008). Due to politically motivated approach and departure procedures, as well as

unilaterally imposed regulations by Germany, which needs to be flown over in order

to get to the airport, capacity is limited. Additionally, noise abatement regulations

require that aircraft movements be limited to a maximum of approx. 320,000 per

year (AfV 2008). Government is forced to take action to reduce impacts as soon as a

certain level of noise is measured. The maximum number of aircraft movements

permitted by law depends on the noise that aircraft produce and on how many

people reside in the immediate vicinity of the airport. Zurich Airport may, in the

future, be able to accept a higher number of flights, if technical progress leads to

quieter aircraft. However, the airport may also lose capacity, if more people move

into the vicinity of the airport (AfV 2008).

The Airport of Zurich serves the business hub and economic capital of

Switzerland (a large number of international company headquarters are located in

Zurich). In addition, it is also the main Swiss airport, and thus the gateway to

Switzerland, especially to the northern part of the country. Together with Southern-

Germany and Western-Austria the airport serves a market of roughly ten million

people in one of the most prosperous regions of Europe.

Zurich Airport is served by 89 airlines from five continents and it is also the hub

of Swiss International Airlines (Unique 2009a). Swiss International Airlines runs a

comprehensive international and intercontinental hub out of Zurich, based on

a wave structure which dominates the operation of the whole airport. As a subsidi-

ary of Lufthansa, Swiss International Airlines operates the third major hub of

the Lufthansa Multi Hub system. “Hubbing” provides growth opportunities for

the airport beyond the local market. Additionally, a number of suppliers and service

companies depend on the airport, such as SR Technics in the airplane maintenance

business or LSG Sky Chefs in the catering sector.

Zurich Airport is one of the most expensive airports in Europe, but also one of

the most efficient and qualitatively outstanding ones. Politicians and business

people from the region care about the development of the international connectivity

of Zurich Airport, since they want Zurich to remain an important hub. Easy

accessibility by air from all over the world is considered to be a major ingredient

of the attractiveness of Zurich as an international business centre.

Questions for discussion:

• Which are the most important elements of the aviation system in Switzerland,

which factors determine the competitiveness of Switzerland as an aviation hub?
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• Would you personally rather invest in the hub Zurich by buying shares of

Zurich airport by buying shares of Lufthansa or Swiss Airlines? Why?

• How can the interdependence between the Airport of Zurich and its major

customer, Swiss International Airlines, and respectively between Swiss Inter-

national Airlines and its most important infrastructure, Zurich Airport, be

organized? What type of market structure is this relation based on?

4.2 The Aviation Value Chain

Like in any other industry the value chain in the aviation sector can be structured

into different industries. Typically, the aviation value chain consists of the follow-

ing industries (Fig. 4.1):

• Manufacturers which produce aircrafts

• Lessors which buy aircraft and lease them to the airlines

• Airport ground services, such as catering, baggage handling services, etc.

• Airlines which provide the air flight services

• Computer reservation systems which organise distribution within the industry

• Travel agents representing the face of the aviation industry to the customers in

the distribution system

• Freight forwarders to the customers in the airfreight sector
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This value chain can be illustrated in different forms (for example from the

perspective of an airline as shown in Fig. 4.2). It seems clear that the central

element of the value chain are the airlines, which provide, in form of passenger

or freight services, the core product to the final customers.

The airline is the most important of the various actors in the aviation supply

chain because it functions as the integrator of all the products in the system. The

airline buys all the other products in the supply chain and delivers them to the

aviation industry customers.

The picture is quite different, however, if the return on capital investments in

each sub-industry of the aviation systems value chain is analysed. In the long run,

airlines always seem to be losing money – there are some exceptions like Southwest

Airlines or Lufthansa, which can look back at a long history of profitability.

Nevertheless, service providers, such as computer reservation system providers or

lessors, have much higher profit margins. Even some airports and service providers

at the airports show a respectable profit which is due to monopoly power. In the

airport sector, there are pronounced barriers to new entrants. Especially in well

developed markets, today, it is practically impossible to develop a new airport. The

profitability of the aircraft manufacturers depends very much on the technology

cycle. In times when new investments are undertaken profit rates tend to be smaller.

This applies, for instance, to recent developments like the launch of the new aircraft

Airbus A350, Boeing 747–800 next generation, or Boeing 787 Dreamliner.

For countries like Singapore or Dubai, in which aviation is strategically devel-

oped as an important element of the economy, an integrated view on the whole

aviation value chain is taken. The aviation system is treated as an integrated entity.

The local airport is very often developed according to the needs of the home carrier,

like for example the new airport in Dubai. Also, aviation clusters are developed. A

cluster (or industrial district) (Scherer and Bieger 2003) is a theoretical concept in

regional economics. It describes a network of suppliers and institutions within value

systems. Within a cluster, supplier-buyer-relations can be organised optimally and,

even more importantly, mutual learning and competence development can take

place (Scherer and Bieger 2003). If a cluster provides optimal conditions for mutual
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learning, a so-called learning region can develop (Florida 1995). Singapore goes this

strategy. It aims to providing a good development perspective for airline suppliers,

maintenance companies and aviation service companies, for example by expanding

the runway for its maintenance and service airport (Aviation Week 2010).

4.3 The Development of the Most Important Elements

of the Aviation Value Chain

4.3.1 Airlines – Swiss International Airlines as an Example

Taking a look at the development of Swiss International Airlines helps to under-

stand how airlines in general often develop. It shows that the combination of

technological advances and airline regulation combined with economic develop-

ment provides an excellent explanatory pattern for the development of airlines like

other network infrastructures (Finger et al. 2005). Understanding airline develop-

ment is also the first step towards comprehending the development and dynamics of

the whole aviation system (refer to Chap. 1).

Like many other airlines Swissair was the result of a merger of two start-up mini-

airlines in the first years of aviation history. Ad Astra Aero, founded in 1919, and

Balair Airlines, founded in 1925, merged to form a new company called Swissair in

1931 (Borner 1992). At that time, the company operated a fleet of two planes with

piston driven propeller engines. Later, regulations required for passenger aircrafts

to have at least two engines which meant that a major investment in the fleet

became necessary. Typical “milk-can-flights” were operated during that time, for

example from Zurich via Basel and Frankfurt to Amsterdam and later even to

London. Aviation was still quite unreliable. The propeller airplanes departed from

grass-strip airports and in most cases, airports did not even have designated

runways, since the airplanes had to lift off straight into the wind because of their

weak engines. Very often there was just a circular area at the airport to be used for

landing and takeoff. If there was fog, for landing the pilots opened the windows and

listened to the bells of the airport. For a long time after passenger cabins had

become enclosed pilots would therefore continue their work in open cockpits.

The introduction of modern aircraft, which allowed winter operations and the

operation of flights under reduced visibility, was a crucial development for airlines.

As one of the first airlines Swissair bought US aircraft for this purpose and was one

of the first to introduce the Douglas DC-2 and Douglas DC-3. Due to this techno-

logical supremacy the airline was able to gain market share and to operate relatively

profitable.

After World War II, which almost completely stopped civil airline operation in

Europe, the two drivers of aviation development, regulation and technical develop-

ment, worked their magic. As a result of the preparation of post-war economic

development in the Chicago Conference in 1944 the scheme for airline regulation
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with the eight traffic rights emerged (International Civil Aviation Organization

Chicago Conference [ICAO]) (see also Chap. 11). Due to World War II, high

investments in the development of aviation technology took place. Radar, night

and instrumental flight systems, as well as land-based long-haul planes were

developed. After World War II, many planes formerly used in the military were

bought by airlines for use in civilian aviation.

Swissair had a relatively good starting position after World War II. First of all,

the airline could rely on an intact infrastructure with aircraft that where in service-

able condition. Second, thanks to the neutral position of Switzerland, it was very

easy for Swissair to get traffic rights. For a long time Swissair was one of the only

European airlines flying to some specific destinations. The first long-haul operation

to New York took place May 2, 1947.

After a short period of recovery, the countries affected by the war, especially the

ones with an own aircraft industry, invested heavily in the development of their

airlines. As a result, Swissair being a relatively small company had to compete with

international airlines with a considerably larger financial backing. These companies

introduced new generations of propeller-driven long-haul planes with advanced

pressurized cabins, such as the Douglas DC-6 or the Lockheed Constellation. For

the first time Swissair had to ask for government aid. The Swiss government bought

two Douglas DC-6B for use by the airline in 1951. Thanks to this technological

boost and the fact that Switzerland has been a neutral country, which made traffic

rights very easy to come by, Swissair started to thrive developing a unique and – for

a relatively small country – quite extensive intercontinental network.

At around the end of 1950s, relatively large and advanced long-haul planes, like

the Boeing 707 and the Douglas DC-8, were launched. Swissair ordered the Douglas

DC-8 and introduced commercial jet services in 1960. Different factors supported the

development of Swissair into one of the leading European airlines, including the

company’s sound financial situation, the good market position based on superior

service, the fast adoption of new technology, as well as the swift change from

propeller to an all jet fleet. In the early 1970s, the next major technological

developments followed. The first wide-body airplane, the Boeing 747, was introduced

and, as always, Swissair tried to take advantage of a “first-mover strategy”. It bought

two of these large airplanes and started wide-body services in 1971.

However, these latest technological developments had a major impact on the

economics of aviation and consequently also on the regulative environment of the

airline industry: The huge increase in seats offered – the previous generation of

long-haul aircraft like the 707s had roughly 140 seats, the Boeing 747 now suddenly

offered 400 seats – led to a rapid decrease in airfares. In order to fill their planes

airlines had to accept customers paying lower fares. Unfortunately, IATA regula-

tion dictated the price for each route, and the airlines were unable to freely adjust

their fares. Price regulation, on the one hand, provided the advantage that airline

tickets were exchangeable between different companies because on a given route

every airline offered the same price. It was therefore easy to transfer passengers

between airlines. On the other hand, price regulation limited the possibility to use

the price as a marketing instrument. Airlines became creative in order to circumvent
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this industry regulation. “Grey-market tickets” were introduced – tickets were sold

in other markets at lower prices and were then re-imported in order to offer more

competitive prices to customers. Due to this practice, prices fell slowly and steadily

and price regulations were eventually abolished. As a consequence of the increasing

range of prices within a certain service category, there was a need for product

differentiation. In the economy class there were passengers paying US $800 or US

$900 for a transatlantic flight sitting right next to passengers paying US $4,000

and more. An innovation in the class system was needed. As a result, business

class service, positioned between economy and traditional first class service, was

introduced in more and more airlines. In sum as a result of the introduction of wide-

bodied aircraft, airlines had to rethink their marketing practices. They had to

consider service, pricing and distribution again.

In the face of increasing globalisation, internationalisation and the need

for cheap air transport initiatives were launched to deregulate the sector. In

1978, the airline industry was fully deregulated in the United States. The European

Union followed in 1983. As a consequence, more and more intercontinental open

sky agreements were signed, for example between the European Union and

United States. These agreements led to increased competition between airlines.

Airlines were no longer protected by air traffic rights. Also, new forms of airlines

and business models, like the low-cost model, were introduced. Eventually, another

transformation and consolidation happened: alliances were formed, later on

mergers of whole airline systems took place and the differentiation of business

models was introduced.

In the process of competing in an increasingly deregulated environment Swissair

also had to redefine its strategy. As one of the first airlines it headed for a major

break through, a mega merger with KLM, SAS and Austrian Airlines in 1993. Due

to political pressure in Switzerland and due to unresolved issues between the

partners, the merger had to be abandoned. Swissair knew that a carrier of its size

could not survive in a more loosely regulated market in which bigger carriers profit

significantly from network effects. It decided therefore to embark on a “hunter

strategy”, which consisted of buying minority shares of other airlines and develop-

ing an own airline group through part-ownership and alliance mechanisms. This

strategy, however, drained the financial and management resources of the company.

In the aftermath of 9/11/2001, the airline went bankrupt and had to be refinanced by

the Swiss government, the cantons and some Swiss multinationals. It was eventu-

ally reborn as Swiss International Airlines. The newly founded company was not

able to survive in the very competitive environment in the post regulation era. After

severe losses, Swiss International Airlines was sold to Lufthansa in 2005; and it is

now operated as a wholly owned subsidiary. Lufthansa committed to maintaining

Swiss as an independent brand with a hub in Zurich within the Lufthansa system

and to taking advantage of access to Star Alliance traffic streams. Thanks to the

flexibility of a newly founded airline, the access to a strong alliance, the operational

synergies with a strong mother company and the strong business market of

Switzerland, Swiss International Airlines flourished and was even able to be

profitable in the economically very difficult years of 2008 and 2009.
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Based on this short history of aviation and the example of Swissair it can be

concluded that the most important success factors for airlines are:

• Early adoption of new technologies. New technologies seem even more impor-

tant in today’s business environment considering ever rising fuel prices and

noise fees.

• Early adaptation to changes in the regulative environment. It is necessary to

observe and forecast these changes, to develop scenarios for different regulatory

regimes, and to design strategies and adaptation processes even if they involve

totally redesigning a company’s business model.

• An operational basis of business, operational reliability, and successful service

and marketing.

4.3.2 Airports – Zurich Airport as an Example

Zurich airport was opened in 1946 as the future national airport to enable easy

access to Switzerland from all over the world. Its location was selected based on in-

depth topographical studies. A relatively flat and remote area outside the town of

Zurich was eventually chosen. At the time, it was very important to provide a

runway system which allowed take-off and landing according to the prevailing

wind directions. The original runway system of Zurich airport comprised three

runways, all leading in different directions. During the post-war era an airport was

considered as a public infrastructure providing services necessary for aviation.

In 1960, a major expansion took place to prepare the airport for the jet age. The

main runway was renewed and expanded to a length which allowed for safe landing

and take-off of intercontinental jet planes. Operation of the airport still remained the

same as did the capacity of its infrastructure. Another significant expansion took

place in 1970. In that year, a third runway, which did not intersect with any other

runway, was built. The expansion allowed for a considerable increase in aircraft

movements, which was important, since the introduction of long-haul planes led to

a substantial rise in traffic and “hubbing” became necessary. Consequently, the

terminal structure needed to be enlarged as well. In short succession two terminal

buildings were constructed (Fig. 4.3).

Due to the growth of traffic and the increasing importance of “hubbing” and

transfer passengers, terminal space had to be expanded continuously (Figs. 4.4 and

4.5). Runway capacity could be expanded thanks to new electronic navigation

equipment and increased efficiency of air traffic control. In the year 2000, another

terminal building – the third one – was opened and the runway capacity was

increased through a new taxiway system. At that time, a major source of income

for the airport was already retail trade (i. e. parking fees and ancillary revenues from

conference services, etc.). The financing of the new terminal infrastructure was

mainly based on predicted revenues from non-flight related income sources like

revenues from retailing.
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Due to the impacts on the aviation industry caused by the terrorist attack in

New York on September 11, 2001 and due to the bankruptcy of the home carrier

Swissair, Zurich airport suffered a significant decline in the total number of its

passengers as well as traffic movements. This development hit the airport right at

the time when it was financially very vulnerable because it had made major

investments during the latest expansion step. Zurich Airport ended up selling

some parking infrastructure and leasing it back in order to gain financial flexibility

and to pay down debt.

Today, witnessing the excellent development of Swiss International airlines as

the new home carrier within the Lufthansa system, the airport faces capacity

limitations again. The main approach route to the airport leads over German

Fig. 4.3 Runways Zurich

Airport (Source: Geschichte

des Flughafens Z€urich;
www.unique.ch)
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territory. As the German and the Swiss governments could not agree on a treaty

regulating traffic procedures, Germany unilaterally imposed restrictions on the

times when aircraft may approach from the main corridor over its territory. All

other approach routes lead over densely populated areas where, according to noise

abatement laws, significant restrictions apply. Based on the current scheme the

noise emission is evaluated by use of the “ZFI” (Z€urcher Flugl€arm-Index) instru-

ment, an index which considers the total number of people suffering from a certain

level of noise (AfV 2008). The maximum level of politically accepted impact will

soon be reached. For the future expansion of the airport it will be crucial to solve the

noise issue or to define the politically acceptable and sustainable noise level based

on an efficient approach and departure system for the planes. At the moment, the

planes of home carrier Swiss Airlines burn a vast amount of unnecessary flight

hours because the flight path regulations are so complex.

Based on the case study of Zurich airport the following main success factors for

the development of an airport can be derived:

• Early adaptation of the infrastructure to the needs of airlines and modern aircraft

(the latest expansion is the construction of a new gate to accommodate the A380

which will operate from Zurich as one of the first airports in Europe).

• A combined business model which takes maximum advantage of the traffic

generated and the people attracted through retailing, but also through entertain-

ment and service companies/activities.

• Safe and sound financing which allows to navigate through the cycle and to

survive even difficult economic times.

• The proactive corporate affairs assure the acceptance and legitimacy of the

airport in its environment and to avoid severe restrictions of its operation.
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4.3.3 Aircraft Manufactures

Aircraft manufacturing is dominated by two main suppliers, Airbus and Boeing. In

addition, there are successful producers catering for the regional segment, such

as Embraer and Canadair. New suppliers have emerged in China (COMAC �
Commercial Aircraft Corporation of China) and Russia (Suchoi, also catering for

the regional market).

Taking a look at the history of aircraft manufacturing it seems clear that every

time a new technology generation is introduced consolidation of the industry takes

place. With the emergence of reliable short-haul airliners and navigation systems,

Douglas, with its aircrafts DC-2 and DC-3, as well as Junkers, with the JU52,

achieved a leading position (Fecker 2005). After World War II, the US market was

dominated by Douglas Aircraft Company and Lockheed with its successful model –

the Constellation. The launch of new Turboprop and Jet aircraft opened up

opportunities for new companies, for instance Convair in the US or Jakowlew in

the Soviet Union.

The introduction of wide-bodied aircraft changed the market pattern again and

led to further consolidation of the industry. Lockheed, producing the L-1011

Tristar, overestimated the market for wide-bodies and eventually had to exit the

market for civilian aircraft. McDonald Douglas, producing the DC-10 and later the

MD-11, also reached its limits leaving Boeing as the sole US producer for com-

mercial aircraft.

In Europe, aircraft production was for a long time quite nationalised and heavily

supported by governments. Especially in France and in Great Britain, innovative

aircraft producers launched new categories of planes. De Havilland introduced the

first commercial jet plane, the Comet. Aerospatiale launched the Caravelle, one of

the first commercially successful short to medium range jet planes. Together the

British and French industry developed the only commercially operated supersonic

aircraft � the Concorde � which operated until 2003. In 1970, Airbus Industries, a

consortium of two countries, was founded. It produced its first commercial aircraft,

the A300, in 1972. Thanks to superior flight management technology, which

allowed a two-man cockpit, and a consequent “family concept” of airplanes, Airbus

managed to become a formidable competitor to Boeing (Table 4.1).

Airbus continued to challenge Boeing even in its last dominion – the market for

very large wide-bodied aircraft – with the introduction of the A380, which is the

biggest aircraft in regular passenger service to date. As discussed, technological

development, especially the introduction of new generations of aircraft, affects the

economic and regulative environments of the aviation system strongly. Cheap and

efficient regional airplanes have changed the industry. The introduction of the wide-

bodies prompted the foundation of new business models based on “hubbing”; and

besides affecting airlines it also influenced the development of airports, since new

infrastructure was required.

Generally, aircraft manufactures rely heavily on suppliers, in particular in regard

to technological sensitive parts. This is for instance true with respect to airline

4 From the Aviation Value Chain to the Aviation System 71



engines (produced and supplied for example by General Electric, Rolls Royce or

Pratt & Whitney), or aviation electronics, so called avionics, and cockpit equip-

ment, like Honeywell (Rockwell Collins etc.). The previous paragraphs have

illustrated that the main success factors for aircraft manufactures are:

• Reasonable and sustainable development which, on the one hand, involves the

adaptation and implementation of new technologies, but on the other hand,

avoids premature investments in new fields that are commercially not viable

(many new aircraft developments were never economically successfully, like, in

1920 – in the early days of aviation – the big water plane DoX).

• Adoption of platform and family concepts which allow for efficient operation

within the airline companies.

• Good cooperation with the suppliers of technologically intensive components.

4.4 The Link to the Aviation System

The system approach allows the identification of mutual interactions and relations

of cause and effect in a dynamic development (Schwaninger 2006). A system can

be defined as a set of elements between which there exist relations (Bieger 2006).

The aviation system, as a productive system, has to provide products and services to

consumers. As pointed out earlier, the airline industry is the sub-industry which is in

direct contact with customers and drives the development of its customers. While

the airline industry responds to customer requirements by offering new services,

such as regional operations, it also creates new customer needs. For instance, the

introduction of low-cost carriers created additional flight needs and opened up new

market segments.

In turn, the development of airlines is enabled or restricted by airport infrastruc-

ture. For their part, airports respond to the needs of airlines and live off the traffic

Table 4.1 Commercial aircraft manufacturers (Source: Based on Flight International August

2008; www.boeing.com; www.airbus.com)

Rank Company

Revenue

($m) 2009

Revenue

($m) 2008

Sales

($m) 2007

Sales

($m) 2006

1 Boeing 68,281 60,909 66,387 61,530

2 Airbus (excl. ATR) 34,900 34,712 32,684 29,876

3 Bombardier 19,721 17,586 9,713 8,296

4 Cessna n.a. n.a. 5,000 4,156

5 Gulfstream n.a. n.a. 4,828 4,116

6 Embraer n.a. n.a. 4,215 2,935

7 Hawker Beechcraft n.a. n.a. 3,464 3,095

8 Dassault Aviation n.a. n.a. 2,577 2,045

9 ATR n.a. n.a. 1,100 700
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generated. They typically are facing a two sided market (airlines and passengers)

(for the concept of two sided markets, see Roth and Oliveria Sotomayor 1995).

Aircraft manufacturers drive the development of airlines by providing them with

new technologies; yet, they also have to fulfil the needs of the airlines. Additionally,

aircraft manufacturers also shape the development of airports, since the introduc-

tion of a new generation of aircrafts necessitates new standards of operation. The

aircraft manufactures are heavily influenced by technological development and in

this context also by the cooperation with their suppliers for engines, avionic, etc.

Furthermore, airports are rooted in the local environment. One of their key

success factors and core competences is to manage the regional network success-

fully and to get legitimacy for their operation. It is therefore questionable whether it

makes sense for an airport to expand to other locations by buying subsidiaries in

form of other airports. It can be expected that an airport, when expanding to other

locations, gains bargaining power with respect to service providers, such as ground

services, through cross-site synergies. Also, operational know-how might be trans-

ferred from one location to the other. However, such know-how could also be

bought from consultants and bargaining power could be achieved through coopera-

tion. It is uncertain whether knowledge about managing a local system, corporate

affairs or political lobbying can seamlessly be transferred to other places, since it is

very unlikely for airport management to encounter a similar culture and political

system in another place.

As mentioned in Chaps. 1 and 2, the inner part of the aviation system consist of

three main elements: airlines, airports and aircraft manufactures which are all

closely linked to technology providers, customers and the local environment. This

inner system is surrounded by and connected with the political and social environ-

ment, the legal environment, as well as the economic and ecological environment.

The development of the economic environment is important for the development of

the demand and revenues of airlines. Airlines are seriously affected by tough

economic times, but they can always take great advantage of growth periods.

In turn, airline and airport operations drive the economic development of the

areas served. The economic effects of aviation are threefold (Wittmer et al. 2008):

• Direct effects in form of revenues for airport, land owners, people working at the

airport, retail stores at the airport, etc.

• Indirect income in form of demand by and revenues from companies and people

with direct link to the aviation sector; for instance demand by catering

companies for regional food.

• Catalytic effects in form of intangible non-monetary effects, like improved

access thanks to aviation links which may lead to savings in working time,

image effects due to an improved appearance of the local and regional brand, and

tangible effects like tourism revenues and employment.

Aviation and airline operation have also important negative ecological effects in
form of pollution, noise etc. It is a major goal of the industry to handle these impacts

by reducing emissions through the use of new technology, by finding ways to

control them, or by compensating for them in order to improve the image of the

4 From the Aviation Value Chain to the Aviation System 73



industry and to avoid external regulations. The reduction of fuel consumption is in

the industry’s own interest. In many places, airlines and/or airports have to com-

pensate land owners for noise emissions. For the European standard there are plans

for the development of CO2-compensation schemes.

Environmental developments have an impact on aviation through for the scarcity

of energy resources which causes an increase in the price for oil. Expenses for jet

fuel amount to approximately 30% (Slaughter 2008) of the total expenses of airline

operation. Furthermore, climate change, and especially an increase of heavy winds,

can effect aviation operation.

Social and political developments have also an impact on aviation. Many

developing countries and regions which want to strengthen their economic devel-

opment implement policies to improve air access. For example, governments

compensate airlines for providing service to places which otherwise would not be

commercially viable. Various European cities invest heavily in their airport infra-

structure to increase the attractiveness of their airports for airlines in order to

increase the number of flights that they receive. As mentioned before, many

communities even apply cluster strategies to develop aviation related services

into a strategic growth factor of the region or town (see Fig. 4.6).

Aviation, in turn, has a great impact on politics in areas with high numbers of

flights. In many regions around airports, issues about noise emissions or flight

regulations are important political topics. As a result, aviation regulation has two

main priorities in many places: first, to assure the highest possible level of safety for

commercial aviation and second, to protect the community from the negative
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externalities of aviation. However, policymakers should not neglect aviation as it

can be an important driver of development for a particular location.

Review Questions

• Which are the most profitable sub-industries within the aviation value chain?

• Why are these sub-industries more profitable than airlines? What was the role of

air traffic regulations in the development of the airlines’ profitability?

• What are the most important strategic success factors of airports, airlines and

aircraft manufacturers?

• What are the most important interrelations within the aviation system between

the different sub-industries?
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Chapter 5

Airline Strategy: From Network Management

to Business Models

Thomas Bieger and Andreas Wittmer

Abstract

• The only protectable strategic resources of an airline are the brand, the customer

basis and the position at a hub.

• The core of Airline operations is networks and therefore network management.

• Different strategies rely on a different extent of network effects.

• The use of network effects also differentiates business models.

• Different types of planes lead to different concepts of airlines.

5.1 Introduction

The airline sector has a reputation of not being very profitable. Over time some

years with profits followed years of losses due to a strong dependency of airlines on

economic development and impacts of technological progress. Since the airline

sector is a commodity market, where margins are very small, this is still the case.

Therefore, airline managers need to look for strategies, which allow them to

become more efficient mostly by applying economies of scale either through the

size of their own company or by cooperating with other airlines in alliances.

Networks allow to operate more efficient and to realize net effects in bigger entities.

They have an impact on the choice of airline business models which influence the

profit margin and the airplane concept of an airline.
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Firstly, this chapter briefly highlights the developments in aviation strategy and

shows some airline strategy approaches. Secondly, it introduces the reader to net-

work management of airline operations by defining airline net-economies, the main

variables of airline network design and network management processes. Thirdly,

airline business models and the different concepts behind them are described.

5.2 Development in Aviation Strategy

Due to the strong regulation of the air transport industry, for a long time carriers

rarely had the need to be concerned with competitive strategy (Kangis and O’Reilly

2003). As barriers to entry and exit were high and competitors relatively weak, until

the late 1970s, the level of airline competition was relatively low or non-existent. It

was not until the US airline deregulation act in 1978, that new entrants entered the

market, challenged the status quo and gave rise to “competitive structures” in

aviation (Williams 1994). Immediately after deregulation, new airlines with signif-

icantly lower costs – largely driven by low cost non-union labour and the wide

availability of inexpensive second-hand aircrafts – entered the formerly regulated

high volume point-to-point markets of the established carriers (Chan 2000). How-

ever, the established airlines were largely able to capitalize on their size and

responded with a full range of innovative strategies. They set up frequent flyer

programs (FFP) and exploited computer reservation systems (CRS). The most

important strategic development was the adoption of the hub-and-spoke network

which allowed the airlines to dramatically reduce the number of flights required to

still being able to provide universal coverage throughout their networks. This in

turn reduced airline costs, which were passed on to the consumers in the form of

lower fares (Chan 2000).

20 years after the industry deregulation began in the USA, deregulation of airline

markets has been replicated around the world. The airline industry has become

increasingly global in its orientation and scope and much more competitive. As a

consequence, all players in the industry are increasingly searching for answers on

how to maintain their position in competition. Apart from the approaches

introduced before (FFP, CRS, and network management), other fields of strategic

orientation that have recently gained importance are the development of strategic

alliances and customer relationship management.

Since the air transportation industry still is not fully deregulated, strategic

management issues – including the range of strategic choices – are subject to a

number of limitations which prevent the industry from developing like other

industries. Mergers & Acquisitions (M&A), for example, remain a politically

sensitive matter. Contrary to other markets such as telecommunication, car

manufacturing or shipping, in which internationally organized enterprises develop,

cross-border or global mergers and acquisitions are still limited in the aviation

industry. Furthermore, the industry is often not able to act completely indepen-

dently from its respective governments. While on the one hand this leads to a
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certain protection of individual actors, on the other hand it may limit the indepen-

dence of the industry players and the range of strategic choices and ultimately harm

other airlines. For instance, agreements on the number and destinations of cross-

border flights can still be defined by governments in bilateral air agreements. Very

often governments take positions contrary to free market beliefs whenever these

are deemed to be against their national interests (O’Connor 2003), thus strongly

limiting competition.

5.3 Airline Strategy Approaches

Today, the airline industry is highly competitive and the various industry players

constantly strive to build up and to maintain a competitive advantage. Strategies can

be static or dynamic. Static strategies focus on protecting existing market positions

in which the brand and hub dominance play important roles. Dynamic strategies

focus on market development and move forward through learning and building up

of a knowledge database (e.g. about customers).

Porter (1996) states that airline “strategy involves a whole system of activities,

not a collection of parts. Its [the airlines’] competitive advantage comes from the

way its activities fit and reinforce one another.” While this quotation illustrates that

airline strategy cannot be reduced to single elements, but is rather a combination of

three fields with several factors, Kangis (2003) and Stoll (2004). They can be built

on the basis of market advantages, advantages in networks and advantages with

regard to resources (Fig. 5.1).

Market

Networks Resources

• Customer loyalty (CRM)
• Brand image
• Hub dominance
• Service level

• Pricing
• Distribution channels

• Network structure
• Partnerships and alliances

Fig. 5.1 Fields of strategic advantages
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5.3.1 Network

• Network structure: A network can be defined as a collection of nodes and edges

(Wojahn 2008). Airline networks generally consist of air traffic connections

(edges) from one airport to another (nodes). Major characteristics that specify air

traffic networks are parameters such as size, frequency and connectivity. Airline

network management has important links to service attributes such as punctual-

ity and geographical coverage. There are two basic strategies concerning the

outlay of a network in air transportation: a hub-and-spoke system (single-hub or

multi-hub) or a point-to-point network. Airlines that operate the former try to

offer a high connectivity and many different O&D (Origine&Destination) -

connections. Carriers thereby build on economies of scale, scope, and density

that are inherent to large networks. The hub-and-spoke strategy builds on the

concentration of air traffic through the hub. In general it is possible to pursue

both a multi-hub network strategy and a single-hub strategy. In any case, the

concentration of airlines on hub operations leads to a situation in which individ-

ual airports often are dominated by a single airline. As a consequence, these

airlines frequently control a high number of slots at individual airports. With

these valuable resources they are able to build up strong hub entrance barriers.

At many airports, big international flag carriers control most slots, and by not

selling the latter, these flag carriers are able to maintain control over the access to

the hub (Chan 2000). In contrast, point-to-point traffic relies on strong and stable

individual markets which allow for a filling up of the planes without feeding

traffic. These networks can be operated with a much lower degree of complexity.

The opening or closure of point-to-point traffic does not affect the overall

network structure.

• Partnerships & Alliances: Given the strong limitations to M&A activities in the

international airline industry, Stoll (2004) states that “the formation of alliances

fundamentally reflects the airline industry’s efforts to develop its global

network-based structure within the limits imposed by government regulations.”

In recent years, with the trend towards an increasing globalization of the airline

industry, the formation of airline alliances has gathered momentum as a means

to remain competitive and to gain access to a global market which is too large to

be dominated by any existing airline. Today, most major airlines are involved in

alliance. The three big alliances – Star Alliance, oneworld, and SkyTeam –

contain almost three-quarters of the worldwide scheduled air traffic (73.1% as of

December 2008). Besides the revenue-generating functions of alliances such as

code-sharing and selling seats on each other’s flights, many alliances include

service elements like mutual access to airport lounges, pooling of frequent flyer

programs and joint marketing and thus share costs (Chan 2000).
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5.3.2 Resources

• Brand image: Brands serve for the identification and positioning of usually

rather homogenous service products. By serving as an element of trust and

orientation they help to reduce the risk perceived by customers. In general it

takes several years or even decades to build up a positive brand image. Once a

brand is associated with positive attributes such as quality and reliability it may

represent an important asset for airlines which can be capitalized on for example

in form of price premiums.

• Service level: The service product of an airline consists of a wide range of

different service attributes. These comprise services on the ground (such as

lounge access) and in the air (such as in-flight amenities and meals). Even

though in general services are highly cost intensive, they allow for skimming a

price premium and for a differentiation from competition and by this creating

customer perceived barriers.

• Customer relationship management: Customer loyalty does not only lead to

more frequent purchases, but also has important side effects like word of mouth

and reduced price sensitivity. As the acquisition of new customers is rather

expensive (Bieger 2007), airlines put a strong focus on the retention of existing

customers. An important element of customer relationship management is the

operation of reward systems. Frequent flyer programs [FFP] in particular repre-

sent a mechanism that allows transforming monetary value into a new “cur-

rency” which – due to its reduced transparency but increased prestige – has a

higher perceived value for the customer than a pure financial reward. While this

non-monetary award leads to an increased customer value, the associated status

systems also allow differentiating customers and providing them with personally

identifiable services. By this, FFP can be used as effective market entry barriers

(Joppien 2006).

• Hub dominance: A hub must have a minimal size (minimal number of

frequencies) in order to be attractive and through this to be able to increase

passenger market shares. With the increasing frequency of flights, especially the

attraction of business passengers also increases. The dominant airline of an

airport offers the best connections and makes it attractive to other airlines to

use the hub if there is a good selection of connecting flights. If it becomes too big

and crowded, market shares decrease again. This is the case when hub domi-

nance and crowdedness of the airport lead to increasing waiting times at check-

in and security and longer distances between gates. In such cases passengers

often mind those airports as connecting airports.
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5.3.3 Market

• Pricing: Due to the perishability of the product, pricing in aviation has – apart

from its revenue generating and positioning function – an important task of

steering demand. As a consequence, pricing is considered an important strategic

component that represents one of the core functions of an airline. Generally, two

main concepts of pricing can be distinguished. On the one hand, prices

are constantly adapted (in the sense of short term finetuning) according to

the reservation curve reflecting current and projected ticket purchases. On the

other hand, prices are set according to service and booking categories. As for the

service category, today most airlines operate a three-class system. Airlines

commonly fence service classes by service product elements (such as lounge

access, ground service, seat quality and catering). Booking classes are fenced by

booking conditions (such as minimum time for pre-booking, refunds, minimum

stay). The general aim of pricing strategies is to target each single passenger’s

maximum readiness to pay. The fencing mechanisms introduced beforehand are

used to separate markets in a way that somebody who would be ready to pay

more cannot take advantage of a lower price category. Different pricing

strategies that may be applied in the aviation industry could be the matching

or penetration strategy (match or even offer prices below those offered by

competitors) with the goal of gaining or preserving market shares or a skimming

strategy (keeping prices higher than competitors) with the goal of skimming the

market of well-paying customers.

• Distribution channels: The choice and mix of distribution channels (both direct

and indirect) are important for airlines, and can be used as a market entry barrier

(Joppien 2006). Indirect offline sales (such as specialized corporate client

programs, travel agencies) and online sales represent major distribution

channels. On the one hand, separate sales channels can be used to target different

customer groups. For example, certain tariff categories are still heavily booked

merely through travel agencies. On the other hand, it may become necessary to

distribute discounts through special channels (for example through the coopera-

tion with retailers) to avoid a cannibalization of the main market.

Competitive advantages can be achieved as a result of a focus on resources by

following a combination of a static and dynamic approach. Protecting the brand

and the dominant position at hub airport are static approaches, whereas creating

customer loyalty by using tools such as loyalty programs focus on developing a

better position in the demand market.

Combining the different factors introduced before, it is suggested that there exist

three major business models and overall strategies which are pursued in the airline

industry (Kangis and O’Reilly 2003; Joppien 2006). While specific factors may

feature a stronger or weaker forming at individual airlines, can be proposed that a

firm is able to build competitive advantages by pursuing the general outlay of one of

the following three common strategies (Stoll 2004):
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• The quality leadership strategy
In general, airlines that pursue a quality leadership strategy, establish a sizeable

worldwide network, building upon a critical mass at a hub or a dominant position

in a particular geographical market. The key underlying strategy is to draw on

the hub-and-spoke economies, namely economies of scale, scope, and density

(Stoll 2004) (economies of scale, scope and density are explained in Sect. 4.1).

Farkas et al. (1997) believe that sophistication in network and hub manage-

ment is not easily replicable and therefore could prove to be a permanent

competitive advantage. It could be used as an effective barrier against small

and medium-sized airlines trying to challenge a major player´s established and

well-integrated network (Holloway 1998). This holds particularly true where the

network‘s power is reinforced by infrastructural entry barriers which are caused

by congestion, e.g. the non-availability of slots at key airports. Furthermore, an

airline that is able to dominate a big hub is generally in the position to demand a

“hub premium” with regard to both leisure and business traffic (Berry et al.

1996). A disadvantage of large hub-and-spoke networks is their complex and

expensive operation, requiring a huge surplus of material, space and labour.

Airlines that pursue a quality leadership strategy usually build on a strong

brand, with a special focus on attributes such as quality and service. Since

airlines that focus on service-quality are able to build up a strong brand image

(Chan 2000), a special focus of these carriers is laid on the offering of services,

both on the ground and in the air.

Airlines that differentiate themselves on the basis of the service level are able to
partially reduce the need to compete on costs and prices. For business passengers,

who are willing to pay more for certain amenities than leisure travellers, a

superior service level is of particular importance. Services that are offered

include in-flight services (e.g. catering, in-flight entertainment) and ground

services (e.g. lounges, premium check-in facilities). Another important part of

the service level is the successful operation of a full-size network. Through this, it

is aimed to offer high frequencies and to minimize travelling time.

Regarding customer relationship management, airlines that focus on a quality
leadership strategy must have a clear understanding of their customers‘ needs

and of the investments and capabilities necessary to meet those needs, e.g.

sophisticated frequent flyer programs (Stoll 2004). Customers will reward this

uniqueness with a higher willingness to pay and an increased loyalty. Moreover,

FFPs and substantial volume-based commissions that have to be paid to travel

agents may represent an effective barrier for competitors.

Airlines that pursue a quality leadership strategy generally follow a multi-

channel distribution strategy to reach various customer segments. In this con-

text, indirect offline sales play an important role. In addition, however, bookings

via online travel agencies and company homepages are also offered. Hub-and-

spoke networks allow for a more efficient marketing and customer relationship

management due to distribution advantages through agents and an increased

attractiveness of the airlines‘ FFPs (Stoll 2004).
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In general, carriers which operate in this segment are a member in one of the

major international airline alliances and/or have close connections and financial
stakes in other companies (e.g. Air France/KLM Group, Lufthansa Group).

• The cost leadership strategy
Airlines that pursue a cost-leadership strategy strive to outperform rivals by

producing their services at a high labour and capital productivity. In this context

“standardization” is often considered the main attribute for the success of this

strategy (Treacy and Wiersema 1995). Airlines that follow a cost-leadership

strategy are often called “low-cost” or “no-frills” carriers..

Concerning the network structure, a low cost basis is achieved by offering un-

complex point-to-point transportation services on high-volume routes. The

routes are served with quick turnaround times and are operated with few or

one type of aircraft. Airports which are served by low-cost carriers are often

dominated by one company, resulting in a high bargaining power for this carrier.

Concerning the brand, low-cost airlines pursue an image strategy which

underlies their core value proposition of offering a low-cost product. Marketing

expenditures are substantially lower than compared to those of full-service

carriers and commonly are cut to a basic level.

Low-cost airlines have significantly lower input costs due to reduced service
levels. By cutting off most frills, these carriers usually do not offer free meals,

in-flight entertainment and lounges. A single-class, high density seating config-

uration is employed. Service attributes that are directly connected to the core of

the actual transport service, i.e. punctuality, reliability and offered frequencies,

however, are kept at a high level to attract passengers.

For cost-saving reasons, low-cost airlines do not maintain a sophisticated

customer relationship management, which are linked to frequent flyer programs.

Customers of these airlines are considered to be less sensitive to service-based

characteristics (Stoll 2004).

The simplicity of the low-cost business model is reflected in its simple, one-

way-based pricing structure of fares, which only makes use of minimal fencing

restrictions (Doganis 2001). Low-cost airlines generally sell their inventory on a

on a first-come, first-served basis (Stoll 2004). In general, low-cost airlines are

not members of an airline alliance, but put a strong focus on market dominance

concerning specific routes or specific regions.

• The niche carrier strategy (“focus strategy”)
Apart from the other two generic strategies, a set of niche opportunities exists

from which niche carriers may take advantage (Berardino 1998). The niche or

focus strategy is directed towards serving the needs of a limited customer group

or market segment. Stoll (2004) defines niches in air transportation as either

service related, geographically defined, or to be confined for cost advantages. In

this context, airlines are supposed to be able to gain a competitive advantage by

better serving the needs of the chosen segment and by concentrating their efforts

and activities. However, since there are a number of different approaches to

operate in a niche and airlines may focus one distinctive approach, the individual
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carrier´s niche strategy may not be suitable for generalizations and thus might

hardly be representative.

A typical service-related niche is focusing merely on the market of business

travellers (Shaw 2004). Corporate business travellers tend to have high product

expectations in terms of comfort and often are status-conscious. A focused

strategy might therefore strive to satisfy these needs on the basis of exclusivity

and timely implementation of processes.

Geographically defined niche carriers try to dominate a local market.

Examples are island-based airlines such as Air Seychelles or Air Mauritius.

The niche of low-yield long-haul services to holiday destinations could prove to

be sustainable as no network carrier is able to operate these routes in a profitable

way.

Regional carriers or regionally focused feeder carriers represent a further

geographically defined niche. These airlines are closely linked to major network

carriers as for example Air Dolomiti to the Lufthansa Group. These carriers

often operate on so called capacity provision agreements or by available seat

mile purchase agreements, under which the niche carrier is paid on a per-flight

basis to operate for the major carrier (Stoll 2004). The responsibility of market-

ing, revenue accounting, yield management functions is typically taken over

by the major carrier. Furthermore, on-board product and service-based

specifications are established in cooperation with and in line with the standards

of the partner.

5.4 Network Management

Networks and their operation define the structure of production as well as the

product of commercial airlines. Thus, network management can be considered as

the core function of each airline. In most modern airlines, network management is

performed by a department which directly reports to the CEO.

Since net economies imply clear and obvious key success factors for the opera-

tion of different types of airline networks, airlines need a clear strategy about:

• The role of net effects in their strategy

• Their comparative advantage (e.g. market, location, capacity and restrictions of

the home airport),

• The type of network they want to offer, and

• The way how they want do develop and transform their networks.

By considering these aspects, airlines are also defining their business models.

Thus, this chapter provides an introduction into airline net economics, followed by

a presentation of main variables of the development of an airline network. Lastly,

different types of airline networks and related business models will be introduced.
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5.4.1 Airline Net-Economies

A network can be defined as the sum of elements/objects (nodes) and their

connections (edge/leg) (Bieger 2010). Thus, net economics are based on net-

effects. The latter, in turn, can be defined as effects of consequences – economically

expressed as benefits or losses – which occur due to an element‘s link to or its

integration into a network. An airport which has one link to one hub, may experi-

ence traffic growth if the respective hub strengthens its position and is able to offer

more direct connections. In this case, the smaller airport is experiencing a benefit

which is not linked to any own activities. The only reason for its growth is its

integration into a growing network.

In general, net effects tend to get stronger with increasing network size. The

example of hub effects can exemplify this (Fig. 5.2). In the case of only one leg,

there is one connection between an origin and a destination (in the sense of a

product in form of a transport connection from an origin to a destination) which can

be offered. If two legs are linked to the hub, three OD’s can be offered. Ten OD’s

may already be offered if four links exist. The number of OD’s increases

progressively.

The possibility of offering a growing number of OD’s with each new leg can be

considered as increasing economies of scope. Economies of scope are economies in

form of more variety with decreasing costs. In addition, economies of scale occur if
through a bigger operation thus an increased specialization products can be pro-

duced cheaper. This is the case at big hubs, if large maintenance or catering

facilities can be operated. Economies of density occur, if services and activities

are concentrated and thus, a higher level of productivity and quality exists. Big hubs

for example can offer improved and optimized services such as lounges and

shopping facilities thanks to a concentration of people. Overall, increasing

economies in networks constantly lead to lower marginal costs.

So far, the supply has been investigated. Significant economies, however, also

occur on the demand side. Through concentration of frequencies of flights, more

efficient and effective services can be offered to the customers (economies of scale).
A bigger network allows for more connections. This in turn, allows passengers to

choose between a larger number of direct flights (economies of scope). Further
advantages of bigger hubs and airlines are e.g. that fellows and collaborators may
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use similar airlines that mileage programs can be used more efficiently or that

meetings can be conducted at the airport or on the flight (economies of density).
Considering all effects on the customer or demand side, increased marginal

returns or benefits can be observed. Each additional passenger allows for even

more benefits. Mileage programs with status systems where customers may collect

additional miles and may use privileges can be regarded as examples of this

marginal utility. The respective passenger gains additional benefits with every

flight. Continuously decreasing marginal costs on the supply side combined with

increasing marginal returns on the demand side lead to natural monopolies. Due to

these powerful network effects, whenever two networks compete, the bigger net-

work will be able to operate at lower costs and provide more benefits to its

customers. In the long term, a smaller network not being able to draw on other

strategic success factors (e.g. a monopoly on serving a specific route or airport, a

technical advantage, the geographical location of its hub), will be pushed out of the

market, if it is not subsidized. As a result the big network will dominate all others

and will be left alone as a monopolist – in line with the saying “the winner takes it

all” (Figs. 5.3 and 5.4).

However, there are some natural restrictions to the growth of hubs and their

respective airlines (Fig. 5.5). The above mentioned economies of hubs are opposed

by conflicting hub diseconomies. For example, bigger hubs with more connections

typically are more sensitive to delays. Delays pile up throughout the day the entire

network, potentially leading to a reduction of perceived quality and compensation

costs. Furthermore, the operation of hubs always leads to hub load peaks. If poor

meteorological conditions or technical reasons, such as the closing of a runway,

lead to operational restrictions, the service quality decreases and delays may occur.

Moreover, the development of a hub requires high specific investments within the
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Fig. 5.3 Natural monopoly
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whole network. As a consequence, tremendous sunk costs might occur, if environ-

mental conditions change and the structure of the hub systems has to be modified.

Since there is a tendency towards natural monopolies in all net industries,

companies constantly strive for further growth. As a result airlines try to attract

traffic through their hubs, at whatever costs it may take. Thus, competition with

other hubs, dominated by competing airlines, requires a constant strive for cheaper

prices than competitors.

Supply Side:

• Production: Achievable Economies
  cause lower costs per unit
- use of larger planes
- Batch-Production-effects
- Economies of Scale of central Hub facilities

• Marketing: Effects allow a better
  market coverage
- higher number of marketable O&D‘s
- higher number of frequencies
- Diversification of the customers base

• Strategy: Dominance of the hub (above
  the average market share, compared
  to the service share) offers sustainable
  competitive advantages

Demand Side:

• Economies of density, such as
  attractive Lounges and other services 

• Standardised operations

Fig. 5.4 Hub economies

Supply Side:

• Tendency towards Marginalcost-
    Pricing with transfer traffic in the
    competition between hubs

• Production of Hub-Load-Peaks

• High delay-sensivity 

• Sunk costs when change of strategy
    (because of high investment into the
    Hub infrastructure)  

Demand Side:

• Time of waiting, long distances

• Partly capacity overload

Fig. 5.5 Hub diseconomies
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Due to this, transfer flights very often are cheaper than direct flights. For

example, a flight from Prague via Zurich to New York in tendency is cheaper

than a direct flight from Prague to New York. In a competitive situation between

hubs, for airlines– at least for a transitional period – it can pay off to lower their

prices down to marginal costs. This approach, however, may imply serious financial

risks in the long term.

Due to these net effects, special problems and questions occur not only on a

company’s level, but also for aviation policy and regulation. Typical questions are:

Should a smaller airline be subsidised or given special rights to assure competitive-

ness and to avoid a natural monopoly? How should the transformation process

towards a consolidation of the industry be governed? Marginal cost pricing puts

severe economic pressure on airlines, will this also affect their investments in safety

and security?

An important economic effect of hubs is the so-called S-Curve or “domination

effect.” The higher the share of an airline’s connection at a certain airport, the

progressively higher is its market share. This effect is closely related to an increase

in consumer benefits, for instance more connections to choose from and a better

ground infrastructure. As a result of this effect, there is hardly any airport in the

world which is home to more than one hub carrier (see Fig. 5.6).

Considering all these effects the optimal size of a hub is defined by:

• its natural home market: the bigger to home market, the higher the number of

sustainable flights, the higher the absolute number of transfer passengers that can

be serviced; an excessive share of low revenue transfer passengers reduces the

airlines yield,

• the cost of operations; lower operating costs allow for a higher share of low

paying transfer passengers,
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• the runway capacities influenced by the runway infrastructure and organisation

as well as approach regulations, which defines the slot capacities and

• the organisation of the terminals and thus the minimal connecting time, which

defines the timeframe usable for transfers.

Network effects not only function in aviation networks, but also in railway or

telecommunication networks. However, a difference has to be made between

competition within or between networks. The aviation industry can be considered

as one network. Competition between airlines therefore is competition within the

net. In contrast, competition between the railway and the aviation networks is a

typical example for competition between networks. In the case of competition

between networks, the larger network usually has certain advantages due to its

network effects.

5.4.2 Main Variables of Airline Network Design

Due to the powerful hub economies introduced above, most airline networks are,

today, constructed around hubs. However, this has not always been the case. Many

airlines started their operation with single routes. In the 1920’s, for example,

Swissair offered transportation from Zurich to Basel continuing to Frankfurt, to

Cologne and to Amsterdam. Today, this type of “milk can flight” can still be found

in remote areas. For a long time Aerolinas Argentinas or Lan Chile offered this type

of service along their vast coastlines. After about one hour of flight time, the next

airport was reached, and passengers, mail and cargo were loaded and unloaded. A

special form of these “milk can flights” are triangle-flights. They can still be found

in charter operation; for instance flights to the Western Canadian Tourism Centers

Vancouver and Calgary are often linked by triangle-flights (Fig. 5.7).

The network operated by Low Cost carriers or traditional carriers, like Lufthansa

or SWISS, form their peripheral airports, such as Hamburg or Basel, is based on

Fig. 5.7 Forms of airline networks
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single routes from one centre. Carriers assign a number of airplanes to an airport,

which are used on a quite independent production bases. In these cases, rather than

“hubbing” by offering transfer connections, the airlines aim to internalise

economies of scale and to reduce complexity through independent production

bases. Basel airport, for example, is used by SWISS as a production centre. Three

to four Avro Jets are stationed on this airport to serve routes to London and other

places in Europe. At the same time EasyJet has stationed aircrafts at Basel airport to

provide an independent low-cost operation including connections to Barcelona and

other cities mainly in Southern Europe.

One hub strategies are pursued, for instance, by British Airways and Air France.
Both airlines have their main hubs in the capital of the respective home country. For

both countries this strategy makes sense because both, France and to a lesser extend

the UK, are dominated by one important political, cultural and economic centre, the

capital. This type of network structure requires large and efficient airports, such as

the biggest airport in Europe, Charles de Gaulle in Paris. Through one hub the

respective airlines theoretically are able to internalise a maximum of hub effects.

Hub operation concepts have already been developed further. New concepts are

multi-hub networks; for example the network consisting of three main hubs (Frank-

furt, Munich and Zurich) operated by the Lufthansa Swiss Group. An advantage of

that system is a good combination of the internalisation of hub economies and

reduced dependency and redundancy through a multitude of hubs. If, for example,

one hub has to be closed for metrological reasons, business passengers can be de-

routed to one of the other hubs. Also, passengers can plan their trips according to

the best travel times by combining flights through different hubs. This system is

very useful for more decentralised regions with a number of strong business and

political centres and the absence of a natural hub.

Another development is the so-called continuous “hubbing.” Several

North American hubs are operated in this way. On airports which have high

capacities thanks to an extensive runway system, like Chicago O’Hare which has

four parallel runways, continuous “hubbing” can be arranged. By serving all major

routes on an hourly – or at least two hourly – basis, long waiting times for transfers

and other elements linked to traditional “hubbing” can be avoided. Passengers just

arrive at a certain time at the airport, proceed to the gate where their connecting

flight is supposed to leave from, and wait for the next available flight. This

procedure reduces complexity and improves punctuality, and it also increases the

convenience for passengers.

5.4.2.1 The Location of a Hub

The location of hubs has to be selected based on market as well as technical criteria.

As mentioned above, profitable traffic with high yield results from point to point

traffic. Hubs located in strong economic areas can, therefore, offer a larger network

fueled solely by their domestic market. Transfer passengers, by contrast, seldom

cover the full costs of their flight. Accordingly, for profitability reasons, the share of
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transfer passengers that is acceptable for an airline is limited. Therefore, many

airlines define strategic goals for the share of transfer passengers; for instance

SWISS aims at achieving a share of no more than 40% at its Zurich hub. This

said, hubs can accept higher shares of transfer passengers if

• they are comparably inexpensive to operate. Reasons for this may be cheap

labour costs, subsidised fuel, or low airport fees. Airports and airlines in the

Middle East (such as Emirates Airlines flying out of Dubai) can consequently

accept a considerably higher share of transfer traffic than their North American

or European counterparts.

• the hub is centrally located in a continent or important business area, allowing

for relatively short and usually cheaper connecting flights.

Importantly, the efficient operation of a hub requires a runway and gate capacity

large enough to allow for the operation of “waves.” The more arrival or departure

flights an airport can handle in an hour, the more efficient are the connections that

can be offered in a wave.

5.4.2.2 Defining Connectivity

Connectivity is an important factor for hub-based airline networks. Generally,

connectivity can be defined as the number of connections (or hits) per inbound

flight. As a rule of thumb, an increased connectivity (and thus larger passenger

streams) results in a higher potential to feed outgoing flights. The backbone of

connectivity patterns are always long-haul connections. The long-haul planes

(usually wide-bodies) have to be fed by enough incoming connecting flights. As a

special form intercontinental “hubbing” can be very profitable, particularly on those

routes where long distances do not allow for direct flights, like, for instance,

between Europe and Oceania (Fig. 5.8).
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Fig. 5.8 Connectivity – key figure of “hubbing” (Source: Jaeggi 2000)
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The “connectivity” is technically defined by the maximum transfer waiting time

acceptable for passengers (normally, the shortest connections are shown first in

the international booking systems; therefore, flights with short connecting times

are easier to sell) – the minimal connecting time (this is the technical time defined

by the airport infrastructure and services which allows a proper transfer of

passengers and baggage from one plane to the other) – and the runway capacities.

Today, the minimal connecting time is often around 30 min. At most big hubs it is

around 35 min; at smaller hubs, like Vienna, it can be as low as 20–25 min. The

maximum acceptable transfer time is believed to be around 2 h. If the runway

capacity is one plane per minute, there are consequently about 1.5 h left to be shared

between inbound and outbound flights. Theoretically, 45 incoming flights could

feed 45 outbound flights (Fig. 5.9).

Due to these patterns, the traffic of a typical hub is usually organised in a so-

called “wave structures.” A wave of incoming planes is followed by a wave of

outbound planes. The definition of the wave structure is crucial for the operation

of an airline. Also, potential intercontinental “hubbing” has to be bundled. The

example of the wave structure of SWISS at Zurich airport in Fig. 5.10 shows this

pattern. At 6 a.m. there is an incoming wave of intercontinental planes feeding the

outgoing 7 a.m. wave. In this wave, transfer passengers meet business passengers.

Wave structures in a multi-hub-system have to be coordinated. Ideally, a multi-

hub-system allows for a
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• redundancy, in the sense that if one hub is affected by bad weather or technical

problems (like some years ago the failure of the luggage system in London

Heathrow), at least the well-paying business passengers can be transferred to

other, still functioning hubs.

• better coverage of different market segments. One hub could be developed into a

more mass passenger type of hub where bigger airplanes operate and lower

ticket prices can be offered. Clearly, with this kind of operation all hubs should

provide all available class types and product categories to guarantee the net

effects.

• coordinated wave structure at the different hubs which provides more time

flexibility, as different departure times can be offered. On North Atlantic routes

where the usable time frame for passenger flights is quite long, one plane could

leave from the first hub, for example New York, at 9 a.m., from the second airport

at 11 a.m. and from a third one at 3 p.m. This would allow business travellers to

choose the departure time that best suits their needs. However, such a variety of

departure times cannot be offered for destinations at which the productive time

slot for intercontinental flights is relatively small, for instance flights from South

East Asia to Europe. On these routes, it makes only sense to leave late at night and

arrive early in the morning because of the time differences and the flying time.

5.4.3 Network Management Processes

Network management includes the analysis of markets, route planning, flight

management, slot management, capacity management, and demand management

Hub Zurich –Network of long and short distance flights
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through sales/distribution and pricing. The goal is to plan, coordinate and manage a

network at the highest possible profitability.

Network management is a process which starts 2–3 years before a new flight is

introduced. At that time decisions about routes and markets are being determined.

Shortly before the actual flight mission, the plane is subject to capacity management

and seat load factor optimisation (for instance through tools like price rebates and

standby passengers). Each step of this integrated process consists of important

decisions. At the beginning, route planning decides about the destination mix and

the routes that will be operated. Next, fleet management has to decide about the

optimal aircraft assignment to each route. In the long run, fleet management also

has to decide about the type and number of aircraft to be purchased and operated.

Scheduling has to deal with issues like slot management. This includes, for exam-

ple, making necessary slots available by administrative application process or even

by buying them. Based on the scheduled timetable, capacity management optimises

sales and prices from the publication of the airline’s timetables until shortly before

the actual flight. The most important instruments of capacity management are:

• Yield management

• Fleet assignment (for example short-term change of aircraft size)

• Distribution and sales, e.g. special campaigns

Each airline assigns its own specific processes within network management,

since all the decisions that need to be taken are interdependent. For instance, a

decision about the reassignment of a smaller airplane on a specific route will have

consequences on the price structure of this route. The way in which these decisions

are taken and how the process of network management is operated is fundamental

for the overall success of an airline.

5.5 Airline Business Models

A business model in the aviation industry can be defined as a simplified plan on how

companies design and operate their networks. This plan may include different

dimensions (Amit and Zott 2001; Bieger 2002). In principal, two main types of

business models can be identified in the aviation industry: the traditional network

carrier model and the point-to-point model (Fig. 5.11).

Most structuring approaches for business models include dimensions like:

• the type of markets and production applied,

• the type of revenue and pricing systems applied, and

• the type of coordination of the value chain or network.

The business model of a network carrier usually aims at servicing customers

based on a large variety of different OD connections. Consequently, these carriers

intend to take advantage of as many network effects as possible. As pointed out

earlier, yield management and demand-oriented pricing are necessary to attract
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transfer passengers. In competition with other network carriers, the brand image

and the services offered play a major role for the success of an airline. Strategic

alliances, cooperation, or even mergers are essential to keep up with the necessary

growth of the network in the competition with other airlines and airline systems.

The point-to-point traffic model targets individual markets with a limited num-

ber of OD products. Network effects do not play an important role. Companies

operating such a business model enter markets with an attractive – i.e. strong and

stable – traffic flow, such as routes from the UK to destinations on the Spanish coast

or between major cities. These companies have to be flexible enough to open up

new routes where new opportunities occur or to close routes in case stronger

competitors enter the market or network carriers with their brand and service

quality push them out of the market. The main competitive advantage lies in

the ability to reduce complexity, to save costs, and to develop new sources of

income (for instance additional fees for certain services).

In summary, typical airline businessmodels include the traditional network carrier,

regional carriers, charter carriers, and point-to-point (low cost) carriers (Fig. 5.13).

• Traditional network carriers optimise network effects by designing optimal hub

and network structures. They try to offer integrated products at comparably high

quality in form of attractive OD’s throughout the world. As an instrument for

increasing the reach of their networks they make extensive use of alliance

strategies.

• Regional network carriers serve geographically limited networks within

alliances. They might operate regional hubs; but they mainly serve the

main hubs of the alliance. Examples for this type of airline are SAS or Austrian

Airlines. They only serve short to medium haul routes or operate their main

share of flights on this type of routes, therefore face strong competition from
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low-cost carriers and have to try to match their cost structures. Regional carriers

are somehow torn between getting integrated into large networks or developing

into a low-cost type of business model.

• Charter airlines: A special form of a point-to-point business model is the charter

model. Charter airlines fly point-to-point traffic, very often just with weekly

rotations to tourist destinations. According to old airline regulations, charter

airlines were traditionally not allowed to sell single seats. Seats had to be sold to

tour operators, which packaged them into integrated travel products. The com-

parative advantage of charter airlines lies in their cheaper cost structure resulting

from less complex operations and rather lower costs. Many charter airlines were

able to successfully establish a brand with a strong image in the holiday and

leisure market. For a certain time, beginning in the 1990ies until the end of the

first decade of the new millennium, the strategic success factor of charter airlines

was considered to be their integration into tour operators. Minimal transaction

costs and very flexible scheduling and capacity control allowed for a higher

usage and seat load factor of planes. However, with the transformation of the

tour operating sector, as a result of the increasing importance of direct booking

via internet, tour operators were forced to reduce their risks and capital exposure.

In addition, new software systems allowed for a better inventory and capacity

control. As a result, many tour operators were no longer interested in owning

their own charter airlines.

• Most of the so-called low-cost carriers operate point-to-point business models.

Their main strength is their lean cost structure which is the result of less complex

operations that enable short turnaround times and by this intensive aircraft

utilisation. The main savings of low-cost carriers compared to network carriers

are illustrated in Fig. 5.12: Nevertheless, these strategic success factors also limit
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the scope of operation for these companies. Short turnaround times only play a

role if a plane has to be turned around 5–8 times a day. Therefore, even today, on

routes from Continental Europe to the Canary Islands low-cost carriers still play

only a minor role. These routes require a flight time of approximately 4 hours

which only allows for one turnaround per day.

• Business aviation includes corporate aviation and air taxi services which repre-

sent a growing market. There are two models within the business aviation

market: the traditional business aviation with traditional business jets, which

can be operated on short- and long-haul routes, and Very Light Jet Air taxi

models, which operate with smaller Very Light Jets shorter routes. These

aircrafts need less airport capacity and can land on smaller airfields. Instead of

the new Very Light Jets, turbo prop planes (e.g. PC 12) are frequently used

today.

A certain conversion between the three main types of business models can

nowadays be observed. Some network carriers sell seat capacities to tour operators,

especially on long-haul flights. Increasingly, these carriers also try to operate on a

point-to-point basis – at least partially. For example Lufthansa deploys a certain

number of Boeing 737 at airports like Hamburg where they are operated on a very

flexible route-to-route basis. Low-cost carriers try to attract also transfer passengers

by making use of their “natural hub” which is the operational basis of their fleet.

Furthermore, they increasingly open routes to tourist destinations. Charter airlines

have started to sell single seats, permitted by the ongoing liberalisation of the airline

sector.

Current developments concerning the emergence of new business models are:

• The competition between airports and the emergence of new airports, mainly

through the transformation of former military airports. These airports try to

attract traffic. Very often they employ active marketing in order to encourage

point-to-point carriers to fly into their airports. An example for this is Frankfurt

Hahn which developed into a Ryanair “hub” in Germany.

Fig. 5.13 Airline business

models (Source: Bieger,

Wittmer, Lecture notes 2010)
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• The emergence of Light Business Jets and Business Jet traffic. Many traditional

airlines, like Lufthansa, try to integrate services of these jets because they want

to be able to provide their customers with integrated travel products, like an

intercontinental flight in First Class combined with a connecting flight to some

smaller city served by Business Jets.

• The differentiation of network carriers. Many network carriers develop into so-

called mega-carriers, in most cases as part of an airline alliance. The remaining

carriers need to focus on specific regions; a typical example in this context is the

Star Alliance: Lufthansa and Air France are mega-carriers within their alliance

and SAS with its main hub, Copenhagen-Kastrup, is the regional carrier of

the Star Alliance system in Northern Europe.

A further convergence of airline business models is possible as network carriers

(NWC) implement some of the low cost carriers processes and strategies and low

cost carriers start to increase service levels at extra cost. Furthermore, LCC’s and

NWC’s do serve charter operators in high season and on weekends.

5.6 The Fight for Concepts – A380 and B747 vs. B787 and A350

On the one hand, new extra-large airplanes, such as the Airbus A380, have been

introduced to the airline market. Fuel efficiency per passenger, economies of scale

and scope, and mega “hubbing” are the key reasons for an airline to invest in

such an airplane. On the other hand, new airplanes, such as the Boeing 787

Dreamliner and the Airbus A350, are in construction and will enter the market in

the next few years. Efficient engines and lower weight thanks to carbon fibre

construction will enable a larger range of intercontinental point-to-point

connections. Moreover, new technologies concerning air pressure and air humidity

in the cabin will lead to more comfort for passengers and will therefore increase the

customer value resulting in a readiness to pay a higher price for air travel.

The A380 is an ideal plane to connect mega hubs in big markets on different

continents. Flights from London to Singapore, from Frankfurt to New York, from

Sydney to Singapore, or from Singapore to Dubai represent suitable routes for this

extra large plane. The Boeing 787 and the Airbus A350, which are smaller aircraft,

will be more efficient connecting hubs and secondary hubs on different continents

and focusing on direct point-to-point connections; e.g. from Zurich to Atlanta or, in

the future, even from a European hub airport directly to an Australian hub airport.

Due to lower fuel consumption, thanks to less weight, longer distances can be flown

non-stop by these aircraft. Passengers will no longer need to change planes on very

long routes, they will be able to get to the final destination with just one flight. Both

types of aircraft are so called wide-body airplanes. They are large airliners with a

fuse of 5–6 m in diameter, two aisles and 7–10 passenger seats per row. Design

considerations for wide-bodies include, for instance, the lower ratio of surface area
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compared to the volume of the fuselage. Table 5.1 shows the implications of the

new wide-body airplanes.

Case: Austrian Airlines Austrian Airlines was founded in 1957 (“Österreichische

Luftverkehrs AG”). After many years of cooperation with SAS and Swissair, which

even lead to a first strategic alliance – the so-called Qualiflyer group in the 1990s –

Austrian Airlines joined the Star Alliance in 2000.

Since 2009, Austrian Airlines has been operating 10 long-haul airplanes,

together with 32 short- and medium-haul airplanes and 56 regional airplanes. The

airline’s loss in the first half of 2009 was about EUR 167 million after a record loss

of EUR 430 million in 2008.

Austrian Airlines operates a limited number of intercontinental connections with

a comparably high share of tourist traffic which has increased further with the

acquisition of the former charter carrier Lauda Airlines in 2004. The network

focuses on links to Central-Eastern European countries. Today, the airline offers

services to an impressive variety of destinations in Eastern Europe and Central

Europe. Within this concept, Vienna is meant to develop into a hub for Eastern

Europe. At the same time, the airline’s intercontinental fleet was reduced from

15 long-haul planes in 2004–10 long-haul airplanes in 2010.

In recent years, Austrian Airlines has made substantial investments in its prod-

uct. The Business Class – Austrian does not feature a First Class product – is known

for its top cuisine. Austrian describes the credo that guides its actions accordingly as

(www.aua.com):

• Charming Naturalness,

• Austrian Agility,

• Refreshing Harmony, and

• Enthusing Little Extras.

Several important external developments hit and challenged the network strat-

egy and the business model of Austrian Airlines between 2006 and 2008. The

Table 5.1 Implication of new wide-body airplanes

Success factors network/hub airlines

Influence of large

wide-bodies

Influence by new small

wide-bodies

Extensive market coverage/market

share and growth (through

network effects) Long range Longer range

Alliance

Economies of scale

and scope

Connecting hubs and secondary

airports

Ability to adapt good and

homogenous processes

and qualities Mega “hubbing”

More passengers

Less fuel consumption

More freight

Convenience

Point to point

Customer value

Readiness to pay
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intercontinental network was cut down to some Asian and North American

connections served mostly by Boeings 767. Furthermore, its former competitor,

Swiss International, was integrated into the Star Alliance and became a daughter of

the strong Lufthansa group. Zurich was developed into the third intercontinental

hub in the Lufthansa system, which left less room for the development of Vienna as

a regional hub (Fig. 5.14).

Review Questions

• Explain the difference between network, regional, charter and low-cost carriers.

• What concepts exist in the business aviation sector?

• What are elements of airline strategy?

• How do airlines create value in networks?

• What are economies of scale?

• What are economies of scope?

• What are economies of density?

• How can a so-called natural monopoly appear?

• What are hub economies?

• What are hub diseconomies?

• What is the problem if a hub becomes too big?

• Is a hub constantly at maximum capacity?

• What are instruments of capacity management?

• What are success factors of large wide-body airplanes (A380) for network carriers?

• What are success factors of new small wide-body airplanes (B787) for network

airlines?

Fig. 5.14 Route map of Austrian Airlines (Routes covered by Austrian Airlines: grey connection;

code share routes: white connections) (Source: www.austrian.com)
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Chapter 6

Managing Airport Infrastructure

Bert Urfer and Robert Weinert

Abstract Managing airport infrastructure is a complex process set an ever chang-

ing environment subject to political social and economic pressures. Operating

effectively in such an environment requires a basic understanding of airport infra-

structure, operation and economics. This section will examine aspects of airport

change both physically, as in the planning of plant and infrastructure and economi-

cally as in the adjustment to privatisation. The importance of the Airport Master

Plan is addressed and issues of upgrading airports are discussed. Similarly, aspects

of revenue generation and expenditures are reviewed within airport management

and support functions by means of a value chain. Finally, the negative impacts of

airports, especially on the environment, are discussed in light of its economic

benefit.

In summary, this section is intended to provide the reader with an overview of

managing airport infrastructure and alert him or her to key issues and their effect on

airport economics and long term survivability.

6.1 Introduction

An airport is a primary component of the air transport system and as such, forms an

integral part thereof. Its creation, closure or alteration has a measurable effect on the

system within which it operates. Decisions to change airport infrastructure are

complex, far reaching and most often centre upon public demand, strategic need

and/or profit potential.
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This chapter will address planning aspects of an airport within the system,

identifying key components that make up airports as well as indicating possible

areas of revenue generation. It will do so under the assumption that the necessary

steps of demand analysis and overall suitability have been thoroughly documented,

and the need for an airport or its alteration has been established. With the possible

exceptions associated with (state) military or strategic needs, two things become

clear. The creation, alteration or closure of an airport is likely to be a response to a

demand in the system and any decisions made will test its long term survivability

against a backdrop of closely linked market forces. Before discussing some

concepts and components of airport planning, it is important to take a closer look

at what motivates the change in the system. By briefly looking at the airports or

‘nodes’ of the system, one should identify the causes for their creation, demise or

modification.

There are many reasons for creating or expanding an airport. Although airports

are clearly becoming business enterprises that are profit oriented, it is important to

remember that they are ultimately service providers and do not sell a product in the

true sense of the word. In almost every case, one does not create a market for an
airport; rather, one satisfies a market need with an airport. Once that need is

satisfied, achieving maximum profitability becomes the new goal – especially in

today’s competitive environment. Unusual situations can, of course, enhance the

chances for success in such markets. For example, Dubai International Airport “is

the only international passenger airport among the world’s ten busiest airports, to

show positive growth in the last quarter of 2008 and the first quarter of 2009” (Bin

Saeed Al Maktoum 2009) How was this possible in a recession plagued economy?

The answers are complex, but no doubt Dubai’s financial ability to respond to the

forecasted demand with a timely construction of a new terminal (T-3) to meet that

demand had a lot to do with it. Financial and operative rewards are likely to be

further enhanced in any economic recovery period. It is important to note however,

that accurately forecasting demand is not an exact science and it alone cannot assure

profitability. This will be seen later in this chapter under Sect. 6.2.3. For now let us

look at change as applied to different situations.

6.1.1 New Airports

Although entirely new or ‘green field airports’ are not the norm, population growth

and projected (long term) growth in the aviation sector, as well as other less obvious

factors, suggest that the idea of building such airport’s is here to stay – at least for

the foreseeable future. Reasons that may prompt the planning of entirely new

airports are shown below.

• Accessibility: A new airport may be planned in conjunction with the establish-

ment and/or the anticipated growth of a community, especially in remote areas

where the presence of an airport will facilitate a rapid connection to other, larger
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metropolitan areas. The additional benefit to businesses, enhanced postal and

emergency services may well be satisfied by the creation of say, a small turn-

around airport. Low traffic volumes, typically experienced at small airports of

this type may, at first, make it difficult to generate enough revenue. For this

reason it is important that additional services be provided to assure long term

growth. Such services include: flight training, small aircraft fuelling, repair,

service and storage. Whenever possible, the creation of stop-over (en route)

airports should be considered as they may prove to be the better alternative. Such

airports are likely to profit from established traffic, especially from the private

sector (fuel, rest and other stops) and thus have greater revenue generation

potential than the turn-around type. The choice will be made by prevailing

conditions such as location within an established system, the demand and market

growth.

• Situational demand: This category covers a broad area that is generally a

response to a need created by the establishment of a new community, recovery

of natural resources (gold, diamonds, etc.), research in remote areas, manpower

needs associated with large construction projects and so on. Further examples

include helicopter services to off shore platforms and areas being opened to

tourism. Such airports tend to prosper and disappear in line with changes in the

environment that created them.

• Strategic need: Military airports cover the largest part of this category. Although

cost cutting efforts are always an issue, profitability is less important. Many such

facilities are located in remote locations or at the invitation of a host country.

In either case, they are usually federally funded and, as such, generally represent

a financial liability. Having noted this, it is important to remember that

military airports, especially around population centres, may have a profoundly

positive economic impact on that population. This particularly applies in third

world countries where expenditures of any kind are subject to the “Multiplier

Effect”1 – notably significant with hard currencies.

• Fuel stops: Airports that provided this specific service were very popular during

the era when piston powered aircraft were the norm for long distance commer-

cial service. Lacking the needed range, such aircraft made regular stops at re-

fuelling stations in Shannon and Gander on their way to and from continental

Europe and North America. Landings were made for the sole purpose of re-

fuelling and passengers neither boarded nor alighted the aircraft. Profits were

based primarily on the fuel sold, some services and any fees paid by the

respective airlines. Although jet aircraft have long replaced piston aircraft,

fuelling stops still exist – either for practical purposes or, in some cases, for

1Definition ‘Multiplier effect’: In economics, a Multiplier (M) is a factor of proportionality that

measures how much an indigenous variable changes in response to a change in some exogenous

variable (Upadhya 2009). In the cited case, the two variables are the issuing economy and the

receiving economy. The effect of the currency spent in the new economy is often a ‘multiple’ of

the actual exchange rates of the relevant currencies.
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tax benefits. Cargo traffic, for example, can benefit from tax free zones (fuel

purchase, etc.) and routing may be planned specifically to achieve such benefits

(e.g. Panama free trade zone)

• Political: Political decisions to create new airports (or expand existing ones)

were common during the cold war when, for example, commercial airlines were

restricted from flying over the former Soviet Union. During that time, Tokyo

bound flights out of Europe went ‘over the top’ via Anchorage to reach their

destination. This restriction did not create a new airport by itself, but did result in

modifications to existing ones to handle the increased traffic and larger equip-

ment. Decisions made by the state are not always practical responses and are

sometimes seen as ‘political’ in nature. The new airport at Matalla in Sri Lanka

is controversial, being seen by many as unnecessary. Generally, decisions are

taken based on several reasons:

– Relocation: This is probably one of the most common reasons for the creation

of a new airport. Simply put, specific capacity, financial benefit, safety or

environmental demands can no longer be realised or met at the present

location and a suitable alternative must be found. Examples include the

following:

– Inability to expand: The presence of an established community around an

existing airport prevents further expansion. A good example the former

airport in Hong Kong. Here not only the demand, but an airport situated

in a densely populated area (with a potentially dangerous approach) led to

a radical solution involving a new airport on reclaimed land at great

expense.

– Consolidation: This generally occurs when it makes sense to combine two

or more airports into a single, often larger entity that yields greater

efficiency and profitability through shared assets and capabilities. The

synergistic use of infrastructure in this option provides many advantages

and most often reduces costs.

– Environmental impact: An airport may be relocated to a new site for

environmental or ecological reasons. Although the potential noise and

air pollution associated increased traffic might be the cause for such a

decision, local ecological considerations, including wildlife, water or other

ecosystem aspects may alone be valid grounds.

– Financial benefits: financial benefits in various forms can often decide

‘specifically’ where a new airport is finally located. That decision can be

based on availability of inexpensive land or a better tax situation. Moving

to a location outside a city centre may make sense especially if the sale of

the old location can finance the building of the new airport. Cities have

been known to locate their airports in adjoining states or communities in

order to reap the financial benefits of lower taxes and efficient access by

doing so.
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6.1.2 Existing Airports

Although major new airports are currently under construction in various parts of the

world (e.g. India, Dubai, Sri Lanka, etc.) the bulk of airport construction will

continue to focus on the alteration, expansion and conversion of existing ones.

With government airports being privatised and military airports being made acces-

sible to the public, commercialisation is having its impact. The new large aircraft

are placing new demands on airport capabilities, safety and infrastructure, while

open sky agreements and low cost carriers are further affecting the airport transport

systems’ operations and capabilities. This underscores the need for effective

planning – planning that not only satisfies current needs but provides the ground-

work for the future adaptability – whatever that may be. Cost will always be key

factor in establishing the direction a project will take. ‘Old’ or rather existing

airports will most certainly receive first consideration in meeting a demand in the

market place and not only to save costs. Existing infrastructure, experience and a

well established track record will likely place an existing airport high on the priority

list of potential candidates – aside from possible cost savings. What then are the

success criteria that make some airports more suitable than others for an ‘upgrade’,

expansion or even a conversion?

6.1.2.1 Old Airports: Success Criteria for Future Use

One would think that an upgrade of an existing airport may be the first and logical

approach to simultaneously satisfying a tight budget and an increase in demand –

but that may well be a bit presumptuous. Changes to airports – especially those that

are designed to accommodate an increase in traffic, may not be in everyone’s best

interest. Property owners around an airport may stand to gain substantially with a

‘relocation’ of an airport away from them rather than an ‘upgrade’ at their doorstep.

Discussions related to the direction a planning project may take regarding

‘upgrading an old’ versus ‘providing a new airport – at a new location’ may well

become heated when the public gets involved. Issues of vehicular congestion,

safety, noise and air pollution will come into play and provide strong arguments

for building that ‘new’ airport in that ‘new’ location. Extended discussions, a

diversity of planning approaches and on-going disputes between various interest

groups at ‘airport upgrade time’ is well documented and most often justified. Small

as well as the larger, well established airports are likely to be the subject of much of

this type of discussion. To cite an example, the Metropolitan Planning Act of 1989

issued by the US state of Minnesota directed the investigation of two airport options

for the Minneapolis – St. Paul Airport – ‘upgrade’ and ‘new site’. This was in some

degree, a response to the Citizens League of that community who (perhaps com-

mendably) recommended the continued use and upgrade of the existing airport but

also promoted the investigation of options designed to establish a ‘new major

airport site’ (Minnesota Reference Library 2007). The process was carried out to
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the point where a new site in Dakota County was recommended in 1994. This was

turned over (essentially rejected) 2 years later when the Metropolitan Council

directed the Metropolitan Airports commission not to build in Dakota County but

rather to expand the Minneapolis – St. Paul Airport under a ‘long term comprehen-

sive plan’. It took nearly 10 years for that decision could be reached – a slow

process indeed – and not uncommon in this business. Lets us assume however, that

an ‘upgrade and expansion’ of an existing airport is selected – what then makes for

a good candidate? This somewhat complex question must first be addressed in

simple terms by looking at the following basics:

Need: Is the need based on issues of safety, condition, inability to demand or some

other factors including a combination thereof?

Financial situation: Are necessary finances available? While this alone will not

necessarily determine whether or not a project will take place, it will likely

determine when.

Land availability: Are sufficient land resources available to support the changes?

Longevity: Will the intended upgrade or expansion of an existing airport meet the

demands of the public, the market and the air transport system for the short and
the long term? Will the planned changes contribute to safety, accessibility and

profitability of that airport? How will the changes impact the area? Are these

changes necessary when seen against extended plans for the region and the air

transport system that serves it?

Alternative site attraction: Are there other, more suitable sites available that might

make better long term use of funds ear marked for alteration and expansion?

What is the public sentiment for a decision to upgrade or relocate?

Looking at the above list it is easy to see why the Hong Kong airport referred to

earlier in the text, needed a new site. Practical aspects of accessibility,

expandability and safety played a major role in the decision to find a suitable site

back in 1997 – even though it appeared at that time, that no such site could be found.

The decision (and the expense) of doing it on reclaimed land turned out to be the

best alternative and exemplifies the importance of having adequate land resources

when expanding. It also illustrates the need to have adequate land reserves when

new airports are planned.

In contrast and for illustration purposes, an excellent candidate for an expansion

with plenty of land to do so, would be the airport at the Port of Spain in Trinidad and

Tobago. The Airport (POS) has a demonstrated need, and optimum location away

from population centres, is safe and easily accessible. Its ample land reserves and

consequently its ability to expand are well demonstrated on the Airport Master Plan

which allocates space for a second runway, expanded terminal, cargo and many

other services well into the foreseeable future. Few existing airports are so

fortunate.

To sum up, good candidates for an expansion have need, optimal location,

available land, a solid financial foundation and public support. These are also

good reasons for upgrading and expanding existing facilities within airports.
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6.1.2.2 Converting Military Airports

Does it make sense to convert an existing, abandoned or under-utilised military

airport into a commercial one? The answer in many cases is a firm ‘yes’ as these

airports most often present a number of distinct advantages including:

– For security reasons, military airports are often located away from concentrated

population centres. While this initially provided protection from public scrutiny,

it can actually ease the desired post-conversion access by allowing direct and

virtually unimpeded road and rail connections over open territory. Domodedovo,

the former military airport located outside the city of Moscow, has been suc-

cessfully adapted to commercial use and is now served by a good road and rapid

transport system into the city centre. On the other hand, JFK International in

New York has struggled for decades to achieve the same. Located in a densely

populated area, the airport has to date, never been able to find a suitable location

for the construction of a new ‘door to door‘ rapid transit system and still relies on

a bus connection to a less than optimum subway system to transport its

passengers to and from the city of Manhattan.

– Military airports are generally well maintained. This is largely due to the need

for a ‘state of readiness’, well trained personnel and adequate state funding.

– Military airports are well equipped as they must operate in a variety of weather

conditions and serve a multitude of aircraft.

– Military airports most often have long runways, taxiways, plenty of apron and

redundant space.

– Military airports are secure and operating conditions are well documented

(terrain, facilities equipment and general conditions).

– Military airports operate in a known airspace environment.

– Military airports have an abundance of diverse facilities, many of which can be

adapted for commercial use. What they lack is a commercial terminal.

It is important to note that the adaptation of a military airport to commercial use

does not necessary preclude military operations and many examples exist where

both operations function to each others benefit.

The above said, the decision to adapt, expand, converting or relocate an existing

airport will likely be made on the basis of the stated criteria. Most importantly,

changes of any kind should be considered at all Master Plan reviews and long term

budgets should be established to accommodate them.

6.2 Airport Planning Requirements

Creation of new airports and changes to existing ones are felt throughout the

system. Good planning decision on the airport level can enhance the system and

be of benefit to the region in a number of different ways. International policy
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decisions have long recognised the benefits of good transport systems and the effect

efficient airport has on an economy. One need only refer to the massive losses

sustained by airlines and local economies during the Icelandic volcanic eruption in

April of 2010 (Airlines and Destinations 2010) which resulted in an estimated net

loss of over 1.7 billion euro for the airline industry alone (IATA 2010). The effect

of international policy decisions can also be seen on a more political level through

the European Union’s economic initiatives and policies that are designed to dimin-

ish regional disparities among its member states by bringing them in line with like

economies through the improvement of their road and transportation systems.

When such efforts target the air transport system, effective ‘Plans of Action’

must be coordinated with the provisions of the respective Airport Master Plans.

This plan is in essence, a detailed study of an airport’s development over time. Such

plans are reviewed at regular intervals, modified accordingly and supported by

detailed forecasting and other data. A part of these Airport Master Plans are the

Airport Layout Plans which are visual depictions of planned airport development at

set intervals of say 5, 10 and 20 years. It is important to recognise that these plans

dynamic instruments that are required for federal funding in virtually all

jurisdictions and that their periodic review always makes sense regardless of the

size of the airport or the level of funding that may be needed.

6.2.1 Airport Components

In order to fully appreciate the complexity of planning airport infrastructure, it is

important to be familiar with all the components that make up an airport and then to

realise that an inefficient operation in any one of these components may lead to an

overall inefficiency and impair profitability, not to mention an impairment of the

safety for the airport as a whole. The list of airport components is long and includes

both tangible and intangible items as follows.

6.2.1.1 Tangible Components

By definition, tangible components, whether located airside or landside, are physi-

cal items we can touch – this includes, for example, the runway which is at the heart

of the matter in that it ‘defines’ the airport. Without the runway, there is, in the

classical sense, no ‘airport’. Runways are expensive to build and maintain and will

be a key item on any budget. An inoperative runway will have an immediate effect

on the entire airport and likely, the air transport system within which the airport is

located. In short, a well maintained runway is at the heart of an airport – failure here

will lead to consequences throughout the system. The next obvious tangible item

for a commercial airport would be the passenger terminal. This ‘processing’ centre

for the airport is supported by a number of significant support items as illustrated

below.

110 B. Urfer and R. Weinert



Table 6.1 depicts the diverse infrastructure found on a typical regional airport

with business and leisure aviation. The infrastructure is not limited to that shown

and the air-side/land-side categories are not firm as some facilities may ‘straddle’

them (e.g. passenger and cargo terminals). The facilities will also vary from airport

to airport depending on size, airport location and operation.

Although the above table categorizes a diversity of infrastructural components

into specific categories, it is important to recognise the efficiencies can be achieved

by identifying and then utilising their interdependencies – not just those that are

evident within the components themselves. A recent survey (Norman 2010)

indicates that “80% of the world’s leading airport operators intend to make passen-

ger self service the primary channel for check in.” The ramifications of such

changes are clear; less staff combined with a reduction in floor area improves

profitability. The ultimate optimisation can be illustrated by citing the Atlanta

airport example where 4.2% of the passengers check in using their mobile phones –

a procedure that could substantially reduce the need for airport-based check-in

infrastructure. It is also worth noting that serious consideration is being given to

relocating airport check-in infrastructure to ‘airport processing centres’ away from

the traditional passenger terminals (ACRP 2010). This action is a further attempt to

increase efficiency and reduce passenger congestion currently experienced at tradi-

tional passenger terminals.

Table 6.1 Tangible components of an airport

Airside infrastructure

• Runways and runway

elements

• Taxiways • Navigational aids

• Holding bays • Vehicle parking

• Aircraft aprons • Staging areas

• ATC facilities • Access roads

• Engine testing facilities • Runway lighting and markings

Landside infrastructure

• Passenger and cargo

terminals

• Ground transport

interchanges • Parking facilities

• Hotels • Rail lines

• Primary and secondary

access roads • Vehicle fuelling stations

Airport support

infrastructure

• Catering services

(for in-flight) • ARFF facilities (airport rescue and fire

fighting)• Aircraft maintenance

• GSE maintenance • General aviation facilities

• Airport maintenance • FBO’s (fixed based operator)

• Police and security facilities • Helicopter operational areas

• Administration buildings • Containment and treatment facilities

• Meteorological facilities • Aircraft fuel facilities

Support areas • Industrial areas • Duty free zones

6 Managing Airport Infrastructure 111



6.2.1.2 Intangible Components

The intangible components of an airport are its organisational, structural and opera-

tional aspects. They also include peripheral items, not always associated with an

airport. Assuming that the aforementioned ‘tangible components’ (terminals, etc.)

are appropriate for their intended use and available as needed, these so called

‘intangible components’ can often decide the effectiveness, efficiency and profitabil-

ity of the airport itself. Examples of intangible items include (Table 6.2):

Analysing the impact of tangible and intangible components is a complex

process that includes a multitude of other factors and eventually defines the

airport’s Master Plan.

6.2.2 Master Plan

The basic Master Planning process can be reduced to the following four steps:

Phase 1: Airport requirements analysis (including forecasting)

Phase 2: Site selection (for new airports)

Phase 3: Airport layout (and phased development)

Phase 4: Financial planning (scheduling)

The above steps are expanded to respond to individual requirements that include

public participation, environmental concerns, scheduled updates and so on.

In line with the above, the desired results are: a description of an optimal future

configuration of the airport (to meet a specific need), a modification to any of its

components, a description of the steps needed to achieve it, and finally a financial

plan to fund development with a schedule to monitor progress. All this must take

place in close cooperation with government agencies, the stakeholders and the

community as a whole.

Table 6.2 Intangible

components of an airport
State support Public/private/mixed

Administration

Airport organisation

Airport management

Airport financial management

Airport planning

Operations

Air traffic control

Air traffic management and planning

Airport safety and security

Maintenance Airport maintenance

External factors

Regulations

Taxation

Public support

Environment
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Most localities govern Master Plan preparation by reference to national or interna-

tionally accepted standards and guidelines – most notably those issued by governing

authorities such as the ICAO, the FAAand amultitude of federal and local regulations.

When seeking funding in theUS, for example, the FAAAdvisoryCircularAC105/70-

6b represents a comprehensive collection of data that is essential. In any event, users

should not rely on any one document when preparing Master Plans or when seeking

funding for development, but rather explore the full range sources specific to

the location of the planned project. Rules and regulations vary from jurisdiction to

jurisdiction and the appropriate authority should always be consulted.

6.2.3 Forecasting

Forecasting data is essential to the creation (and subsequent expansion) of an

airport. Type of aircraft, frequency of service, passenger numbers, levels of service,

operating hours and so on will establish the response to the need in the system and

define the ‘design programme’ for the airport to meet that demand. Likewise, site

characteristics that include terrain, topography, wind direction, vegetation, envi-

ronmental concerns and legal aspects will establish the ‘planning constraints’
within which the ‘design programme’ must be carried out. The key, of course, is

to establish a design programme that reflects the forecasted needs within the

planning constraints.

The ‘design programme’ is essentially a reflection of what is desired, what is

physically, financially, politically and otherwise possible. Arguments for its

realisation are likely to be supported by forecasting data – ‘we expect more traffic

and must prepare for it accordingly’. Four things are important here:

1. Forecasting projects expectations over time. The further (in time) one projects,

the less accurate the results.

2. The results shown in Table 6.3 are the result of a continues, interactive process

carried out by the FAA Statistics and Forecast Branch as well as other FAA

offices, US government agencies and aviation groups using various economic

and aviation data basis, econometric models, equations and analytical techniques

(FAA 2004).

Table 6.3 Forecast accuracy (Source: FAA 2004)

Year being forecast

Forecast activity percent error published (1, 2, . . . years) earliera

1 year 2 years 3 years 4 years 5 years 6 years

1997 (1.2) 1.9 0.2 (2.7) (1.7) 11.13

1998 (2.8) (3.2) 0.5 (1.9) (4.9) 6.7

1999 (1.1) (4.7) (4.9) (0.7) (2.9) 2.9

2000 (0.7) (1.8) (6.1) (5.5) (1.6) 2.3

2001 4.0 3.5 2.1 (2.3) (1.8) 3.0

2002 (1.2) 10.1 9.8 8.2 3.4 3.1

2003 (0.4) 3.8 12.7 12.0 10.6 2.9
aCourtesy: FAA – US data
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3. Forecasting is based on hard data – but not always accurate when projected. The

greater the portion of hard data, the greater the likelihood of accuracy. Bias and

Risk can determine the balance between the data.

BIAS: Bias may be seen in the selection between an optimistic and a

pessimistic economic scenario. It may be based on the likely hood of success

of an airline merger, acquisition or expansion. Bias my even be seen through

undue influence of a third party. The expansion plans of Swissair had a signifi-

cant influence on expected traffic at Zurich airport to which the airport

responded with the construction of a new midfield terminal only to have the

airline disappear – practically overnight and along with the its expansion plans.

Not only did the anticipated traffic growth fail to materialise, but the airport was

initially left footing much of the bill for the new midfield terminal – at least until

traffic numbers finally rose to help offset the costs. This serves to point out the

many risks in the air transport sector – risks that most often impact an airport.

RISK: The FAA Aerospace Forecast Fiscal (for the) Years 2009–2025

illustrates the many risks associated with forecasting including:

– Recession leading to a downturn in aviation demand

– Clog in credit markets

– Lasting effects of 9/11 including terrorist activity

– Airline mergers and acquisitions along with changes in structure

– The infusion of large quantities of regional jets, including an increase in

buiness jet shipment in 2008 amounting to increase of 16%

– The introduction of VLJ’s (Very Light Jets)

4. Forecasting can be carried out using different approaches and methodologies.

Different methods are likely to yield different results.

For example forecasting needs for an export expansion may be less accurate if

done on a deterministic basis – that is based on the precise locations of aircraft

rather than on probabilistic methods as that model examines ‘how the demand

utilisation uncertainties of all aircraft will interact (and as such) should provide

better demand estimates’ (Meyn 2002)

6.2.4 Site Selection

One of the benefits of planning a new airport is that the process itself requires each

of the elements that comprise the airport to be examined not only in terms of its

priority, function and interaction with the other elements, but for its potential role in

the future. If a component has a low priority and as a result will likely be built at a

later time, an appropriate space on the planned site will still have to be designated to

accommodate that component at a later time. This is especially true in the case for

runways. Sufficient land must be allocated at the very beginning of the planning

process. The location of key facilities (terminal, ATC, etc.) should be considered

with a second runway in place.
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Land allocationmust reflect the interaction of any one component to other elements

on the plan, allow for its expansion, if needed, and do so without compromising

circulation, access or safety on the site. One can illustrate this as follows – say that

an airport near a densely populated area is likely to experience an increase in passenger

traffic that will require a second runway at some time in the future – but the current

budget allows for the construction of only one runway. The plan must accommodate

both runways on the site, even though only one will be built. The placement of

key components may be radically different for a two runway airport than they

would be for a single runway airport and that must also be considered against any

budget and time frame. It is worth noting here that key components such as the

processing area of a commercial terminal may be smaller in the future, that it be

broken up into components or even located off-site in close proximity to the airport.

This is due to the fact that passengers will continue to make increased use of new

technologies that enable them to book flights, purchase tickets and even check-in off-

site. This illustrates that planning is a fluid process that must consider planning

alternatives to meet existing as well as future demands and developments.

Assuming sites of sufficient size are either made available or are available at

reasonable cost, the ability to accommodate a runway suitable to the Airport

Reference Code (ARC) of correct length, orientation and configuration will decide

much about the final location of any planned airport and especially its runway(s).

Here a multitude of factors come into play that include (FAA 2000):

• Prevailing wind velocity and direction: at various times of the day, seasons of the

year

• Airspace availability: planned instrument approach procedures, airspace restric-

tions, existing traffic patterns

• Environmental factors: environmental impact on land use, noise effect on nearby

residence, wildlife, water quality

• Obstruction to air navigation: approaches clear of hazardous conditions

• Topography: needed cut and fill to accommodate the proposed runway and other

airport components

• ATCT visibility: assumes clear unobstructed view to all traffic patterns, to all

approaches and all hard surface operational areas

• Wildlife hazards: bird sanctuaries, water or other areas that attract birds includ-

ing methods of mitigation

Once these criteria are satisfied, an entirely new set of problems present them-

selves as it now becomes necessary to consider the remainder of the components

that make up any airport.

6.2.5 Airport Layout

As indicated previously, airports are an extension of a system; and the efficiency of

that system (and hence potential for profitability) depends on the efficiency of each
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airport, which in turn depends upon efficient interaction of the components of that

airport. In short, an efficient air traffic system is based on efficient airports and their

administration/operation. When planning an airport, access, travel distance, facility

placement and recognition of functional interdependencies lay the groundwork for

a potentially efficient airport. A taxiway system can be used to illustrate this. By

following certain design principles, one can ‘build in’ efficiency by following a few

simple rules (FAA 2000):

• Provide a parallel taxiway (or capability) for each runway: Although low traffic

levels may initially show the cost to be unwarranted, later and timely develop-

ment will demonstrate that runway capacity – not to mention safety – are

massively enhanced.

• Build taxiways as direct as possible: shorter distances mean less time on the

ground, lower fuel consumption, less air pollution.

• Provide bypass capability or multiple accesses to runway ends: enables quicker

access for departing, or turn off for arriving aircraft.

• Minimise crossing runways: saves holding time, increases safety.

• Provide ample curve and fillet radii: enables efficient runway access and exit,

adds safety.

• Provide ATC line of sight to taxiway: efficient ground operations, safety.

• Provide support services close to taxiways: time/distance benefits.

In addition to the placement components illustrated above, it is important

to remember that the passenger is ultimately the source for much of the revenue that

an airport generates. Although gray expenditures on the part of a passenger (airport

taxes, fees etc.) may be well defined, direct out-of-pocket cash purchases can bemuch

improved by proper planning. According to Thomas Theobald, architect, “Intuitive

Wayfinding” (by good planning) relieves much of the stress associated with travel

(Wordsworth 2010). This Intuitive Wayfinding allows the passenger to recognise

his/her location within a space largely without reliance on signs. The result is better

time management on the part of the passengers, which leads to an extension of the

more pleasant parts of travel – including time spent in retail areas of the airport.

6.2.6 Airport Funding

Many airport authorities rely to some degree on federal, state and local support to

create and run airports. Although the actual requirements needed to qualify for such

funding may vary considerably from country to country, it is likely that most will

require a combination of any or all of the following to obtain such support (ACIP/

APP 2010):

• Study designs

• Collection of data (site inspections, inventories, and surveys, etc.)

• Forecasting
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• Demand/capacity analysis for airspace, airfield use, terminal area, airway

facilities, and surface access facilities

• Facility runway requirements to establish needs

• Analysis of airport development alternatives, including feasibility and sensitiv-

ity analysis

• Preparation and adoption of dimensioned layouts for existing and future plans

• Noise contours for existing conditions and reasonable forecast periods

• Land use plans or reuse studies for areas within the boundaries of the airport and

for areas outside the boundaries that are environmentally impacted by airport

operations

• Schedules of plan implementation

• Estimates of development cost proposed in the master plan

• Preparation of financial statements or business plans for the long-term develop-

ment and operation of the airport

• Capital improvement programs

• Regular meetings

• Study coordination and reports

• Action plans

• Any former airfield concept studies

• Site selection studies for new airport locations

Eligibility for public funding requires concerted state, federal and local efforts

and active community involvement.

6.2.7 Financial Planning

Financial planning is an integral part of the process of airport planning and assures

that budgets are available for the creation, alteration and operation of airport

infrastructure and ultimately, the long-term survival of the airport itself. As is the

case in Airport Planning, financial planning is based on a business plan that is

closely linked to forecasting. This Business Plan should include (ICAO 2006):

• Air traffic forecasts

• External economic assumptions (exchange rates, inflation, GNP, interest rates

etc.)

• Staff numbers and changing qualifications, training and work skills

• Limits on expenditures and/or airport charges

• Changes in institutional arrangements

• Changes in costs (salaries, operation expenses)

• Income

• Operation result (difference between forecast revenues and results)

The last item on the above list underscores that the financial planning process is

an on-going process responsive to situational changes and fully updated at least
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once at year’s end for comparison with the previous year and assumed projections.

Positive and negative traffic trends should be utilised to examine effects on capital

improvements and should prompt a prioritisation of budgets for such projects. In

short, a budget should be made up of the following:

• An operating budget based on forecasted revenues and expenses (including

depreciation and interest)

• A capital budget outlines expected capital expenditures derailing proposed

investment in maintaining, upgrading or adding assets

6.3 Organisation: Private vs. Public Ownership

Since the middle of 1980s airport organisations in the developed countries have

been subject to significant worldwide change. There has been a transition from

positioning airports as public utilities governed by the public sector to being multi-

product firms delivering a wide range of airside and landside services. According to

Gillen (2009) this shift had several sources:

• Need of investments in capacity due to rapid growing air traffic rates

• General rethinking of the role government should play in the economy

• Airports were considered a place where private sector could legitimately provide

the needed service and investment

• Significant improvements in productivity and product innovation in the airline

sector which could be extended to the airport sector

This change was accompanied by an extensive discussion about the various

reasons for and against a privatisation as well as different forms of privatisation.

The following paragraphs describe the argument from a scientific perspective. Two

SWOT analyses for public ownership and for private ownership are derived from

this.

6.3.1 Reasons for Privatisation

Privatisations of regional airports have been a reality since the middle of 1980s.

A reasonable number of regional and national airports have been privatised in the

developed countries. Privatisation is in the broadest sense associated with the

transfer of management and in most cases also with the transfer of ownership of

an airport from the public sector to private player (Graham 2008).

Literature has provided several reasons for privatisation and the concerns

associated with it (compare among others Beeshly 1997; Gillen 2009; Graham

2008; Jackson and Price 2007):
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Reasons for privatisations:

• Privatisations result in a reduction of government expenditure in the relevant

sector (here aviation)

• Development of new financial sources to be able to keep up with the

increased demand in the aviation sector (e.g. investment capital for

expanding the airport infrastructure)

• Reduction of government control

• Airports are run in the sameway as privately growth-oriented enterprises (albeit

in a relatively protected environment). This often goes hand in hand with

increased customer orientation, i.e. lower prices or other customer benefits.

• Access to commercial markets: privatisation enables opening up new sources

of income and taking advantage of new growth opportunities

• Increased diversification opportunities for the airport, i.e. opportunities to set

up a range of different pillars

• Greater incentives for both management and staff to operate the airport in an

efficient and profitable manner

Concerns:

• Danger that a private monopoly with inflated prices will be created

• Low service standard

• Inadequate investment plans due to commercial resp. private interests

• Due to their size and indivisibility, airports have the opportunity of acting as a

natural monopoly

• Insufficient consideration of externalisation (ecological and social aspects)

• Being dependent on an investor resp. a group of investors and their short to

long-term objectives. This aspect is in particular then controversially

discussed, when airports are regarded as a regional or national asset, i.e. if

they are of great importance for economy, society and environment.

• Danger that – due to the commercial orientation – less importance could be

attached to regional requirements

6.3.2 Forms of Privatisation

There are various forms of privatisation, which spread the ownership of an airport

more or less widely among the population (compare for an extensive overview

Graham 2008).

6.3.2.1 Share Issue Resp. IPO (Initial Public Offering)

Public shares in the airport are sold and traded at public stock markets. There can be

a 100% or a partial IPO of the shares. Due to being listed on the stock exchange,
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both the economic risk as well as the indirect control of the airport has been placed

in private hands. Even if an IPO of all shares has been planned, government

influence must not necessarily be completely lost. Either the state can continue to

retain a part or private influence can be limited to a maximum. Thereby regional

and national interests can be preserved in extreme cases. In particular with trading

airport shares on stock markets, financial return must be proven to attract future

investors.

6.3.2.2 Sale of Shares

Regards this option, parts of an airport or the entire airport is sold to a trading

partner or a consortium of investors. In the past, such sales were predominantly

concluded with strategic partners (passive investors were considered to a lesser

degree). In most previous cases, the strategic partner is an established airport

operator.

6.3.2.3 Licence

With this option, an airport operator buys or leases a licence to operate the airport.

The normal term for such a licence is between 20 and 30 years. The exact structure

varies, but most typically, such an agreement is associated with the payment of an

initial fee and annual investments resp. payments.

Licence agreements can be complex agreements, which result in high

transactions costs. They have to be carefully planned and implemented to ensure

that government targets can be achieved. Due to the fact, however, that the licence

is restricted the control of the public hand is larger.

6.3.2.4 Privatisation by Means of Project Financing

In a first step, an enterprise or a consortium constructs new or rehabilitates existing

airport facilities to operate the airport in a next step. This project consortium can

consist both of private and public partners and can last between 20 and 30 years.

At the start of the project, the consortium has to bear all investment costs. During

operating the airport, all operative cost (incl. annual fee to the public sector) have to

be covered by revenue. On the expiry of the project term, the facilities are returned

to government ownership. During construction phase and operation, the airport

operator is assuming all economic risks.
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6.3.2.5 Management Contract

The least radical privatisation option is a management contract, which enables the

private player to assume responsibility for daily operations (mainly for duration of

5–10 years). The operator either pays an annual fee (based on the operating results)

or he hands over part of the airport revenue to the public sector. Investments in new

and existing infrastructures usually remain the responsibility of the public sector.

Hence, the economic risk is shared by the state and the private player.

6.3.2.6 Conclusion

The strength of government influence is dependent on the selected form of

privatisation. Project financing agreements and management contracts surrender

significant influence to the state. In contrast, stock exchange listings and the sale of

airport shares limit direct government influence. With regard to the last two options

there are often concerns that an airport develops into a private monopoly and does

no longer act in the best interest of airport users (e.g. increase of landing and

passenger fees, lowering of the quality level, under or over investments in the

airport infrastructure). These concerns are in parts justified. They can, however, be

indirectly countered by government regulations resp. statutory requirements.

6.4 Airport Value Chain

The economic assessment has been carried out to provide clarity about the options

to operate respective airport variants in an economically independent manner. The

assessment basically considers which economic aspects have to be taken into

account to run an airport profitably. This is depicted independently of ownership

structures (private vs. public).

6.4.1 Strategic Options of an Airport

It is difficult to create a uniform economic concept for different international

airports. All airports have their own identity, which is among others influenced

by their location (catchment area), national regulations, size, ownership structures

as well as airlines and other stakeholders. Basically, an airport consists of three

influencing levels: pillars of sustainable development, stakeholders and driving

forces. According to the Brundtland report, the pillars of sustainable development

can be divided into three categories (compare Fig. 6.1): (1) economic, (2) environ-

ment, and (3) social. Secondly, the economic conditions of an airport are influenced
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by its stakeholders: regulators, government, staff, shareholders, creditors and pub-

lic. Thirdly, the “driving forces of competition” (according to Porter 1990) influ-

ence the strategic options of an airport: supply side, new competitors, demand side,

and substitute transportation (modal split).

As depicted in Fig. 6.1, each airport is therefore part of a complex system. A

successful airport strategy must take these various influencing levels into account.

Feldmann (2006) as well as Koch and Budde (2005) have listed the most

important strategic success factors for national and international airport operators:

• Availability of capital resources resp. creditworthiness

• Personnel resources and know-how, i.e. operational expertise, international

know-how and efficient organisational structures

• Management approach with focus on the value chain

Only a small number of airports have the resources, the financial power and the

personnel experience to maximise resp. optimise revenue in every sector (BCG

2004). That is why it often appears sensible that the airport management focuses on

those areas, where it itself can create maximum benefit and generate sufficient

revenue.

The management approach with focus on the value chain optimises activities

and competences of the airport along this chain. As Fig. 6.2 depicts, activities can

reach from infrastructure development via facility management and terminal

operations up to the non-aviation sector and other services. The airport management

must decide which parts should be operated internally and which sectors should be
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ub

lic
S

taff

Shareholder

New competitors

Supply side
(e.g. suppliers,

manufacturers, facility
management)

Substitutes
(modal split)

Demand side
(e.g. airlines,
passengers,

corporate customers)

Airports

Government

EconomyEnvironment

Society

Regulators

Fig. 6.1 Influencing levels on an airport (Source: Own figure)
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outsourced to external enterprises and which competences will be optimised in

cooperation with other companies (compare on cooperation options among others

Endler 2000; Verboom 2000).

Each sector requires different competences (also compare other categories). The

success factors of the individual sectors indicate which competences are necessary

(based on BCG 2004):

• Management and support functions

– Comprehensive management from a single source

– National and international network

– Close connection to near airports

• Real estate, rights of use and infrastructure development

– Financing

– Project management

– Regulatory environment

• Development of real estate

– Facility Management (FM)

– Standardisation (infrastructural und commercial Facility Management)

– Specialisation (Outsourcing in technical FM)

• Flight and terminal operations

– Negotiation strategies

– Investment control

– Cost transparency

– Process efficiency

• Ground services

– Personnel allocation

– Process optimisation

– Airline affinity

Fig. 6.2 Value chain of an airport
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• Space allocation and other services non-aviation)

– Effectiveness and efficiency of the allocation

– Marketing strategy

– Airport and terminal management

Airport profitability can be enhanced in many ways other than direct income or

charges. The concept of ‘Common Use’ is becoming increasingly popular. This

method or cost cutting has its roots in the 1990s when airlines moved away from

‘dedicated’ terminals to generic ones and the benefits of sharing counter space

among airlines became not only obvious but necessary. “A fundamental shift with

common use is that the airport, instead of the airlines, now owns, operates and

maintains all the airport facilities and IT services . . .” (Fentress 2010) management

of resources, centralised maintenance and operations and clearly a maximum

optimisation in the use of space.

6.4.2 Airport Costs and Revenues

It is again important to remember that an airport is part of a system and that its cost,

as well as potential to generate income, will be dependent on its importance and

function within that system. In spite of this interdependency between airport and

system, it is necessary and advantageous to have an independent accounting system

for each airport in the system – even if several airports are operated under one

ownership. Just as an individual airport may provide services to several other

airports in the system and hence generate revenue from them, it may need to

purchase services from that system which, in turn, would result in costs (e.g.

technical, administrative, legal or other services).

The expenses that an airport incurs can be calculated in a number of ways

(hourly, flat rate, project based, etc.) and differ little from the norm of any business.

Governments, for example, routinely provide services for airports that must be

compensated and become ‘costs’ to the airport. In other words, an airport is a

business and its balance sheet looks very much like that of any other business by

including normal operating, administrative, maintenance costs and so on. The

difference between this and any other balance sheet is that the results or costs

here have a direct impact on ‘airport charges’ – the critical revenue generators for

an airport. In short, airport ‘costs’ establish a basis for airport ‘charges’. However,

as the ‘ICAO Airport Economics Manual’ points out, it is important not to rely on

the balance sheet alone in determining ‘charges’ (see charges below) because ‘in

the accounts, for example, assets may be depreciated in accordance with

(established) government accounting standards which do not reflect the true

operating life of an asset . . .’ and hence paint a false picture of actual depreciation.

Depreciation should, therefore, be included (by selecting the appropriate method)

and shown at the end of the accounting year to provide an accurate basis for charges
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on air traffic. This will include cost for non-aviation/off airport services (e.g.

meteorological services).

As a matter of reference, it is worth noting that capital charges (interest expense,

depreciation and amortisation) relating to investments in airport infrastructure

represent a large portion of the airports total costs – as much as 25–50% for airports

with on-going capital improvement programmes and up to 90% for new – green

field airports (IATA 2010).

Aeronautical revenues: As indicated previously, airport charges represent a

major source of airport revenue. They are based on a defined ‘cost basis’, the

type of airport, the items charged and the airport infrastructure. This kind of

revenues is directly associated with air traffic. In contrast, non-aeronautical

activities are not directly associated to air traffic. Therefore, they are not subject

to ICAO-cost recovery policies but established through the cost basis associated

fuel, catering, ground handling, real estate services and services to third parties. In

sum revenues and expenditures consist of the items listed in Table 6.4.

Graham (2008) compared the distributions of revenue and expenditure

categories in case of European airports. She found out that the significance of

Table 6.4 Revenues and expenses of an airport (Source: Graham 2008; ICAO 2006)

Revenues Expenses

Charges on air traffic Personnel expenses

– Landing charges Depreciation

– Passenger charges Other expenses

– Cargo charges – Suppliers

– Hangar charges

– Expenses for contracted services (provisions for

facilities and services)

– Safety and security charges – Other administrative costs

– Noise charges

–Non-financial costs– Other charges

Revenues from ground activities Financial costs

– Ground services – Interest fees

– Ground handling – Other financial fees

Revenues from non-aeronautical

activities

– Fuel and oil concessions

– Restaurants, Bars, Cafeterias,

Shops

– Catering Service

– Parking fees

– Rentals

– Other concessions

– Other commercial activities

Revenues from financial activities

– e.g. income from interest

Grants and subsidies

Other revenues
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aeronautical revenue decreased between 1983 and 1998 and that it has stabilised

since then. Today, aeronautical and non-aeronautical revenues have, with on

average 50% each, the same share in the overall revenue. There are, however

airports in Europe, who revenue allocation deviates significantly from the average.

For example, the airports Cologne/Bonn (73%), Florence (75%), Salzburg (77%)

and Vienna (76%) generate about three quarters of their revenue by aeronautics. In

contrast, Dublin’s airport, generates about 63% of its revenue by non-aeronautical

activities, in particular, because the airport manages its Duty-Free shops itself

(Graham 2008).

Particularly noticeable with regard to expenditure is the decrease in the share of

personnel costs, whilst all other expenses have increased. This trend can be

explained by the fact that various activities were outsourced to specialised

companies. Hence, personnel costs were reduced, whilst payments to executing

companies rose.

6.5 Impacts

Anything imposed into the environment by man will have a lasting effect on that

environment. Airport infrastructure and traffic will undoubtedly have a negative

effect on the environment – no matter how well it is designed or how efficiently it

operates. At best, one can hope to reduce the negative impacts and provide a

balance of passenger needs, society as a whole, the economy and the environment.

6.5.1 Economy

Airports directly affect the economies of the communities within which they

operate. They do this by:

Job creation, both directly and indirectly, on and off the airport. In its detailed

2004 Report, the Airports Council International (ACI) estimates that for every

million passengers, European airports support around:

• 2,950 jobs nationally

• 2,000 jobs regionally

• 1,425 jobs sub-regionally

• Drawing such services from local economies including construction, mainte-

nance and general support

• Purchase of parts, supplies and consumer goods

• Provision of education, training and the introduction of new skills

• Payment of taxes

The above suggests that airports contribute between 1.4% and 2.5% of GDP,

excluding that brought on by tourism and external trade. In order to assess the true
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impact of an airport, it may be necessary to carry out a social impact study in

addition to the economic and environmental impact studies.

6.5.2 Society

The key social impact that an airport has on a community is that it connects that

community to others. By doing so, it provides (Burke 2004):

• Socio/economic motors for a region

• Enhanced business efficiency

• Community growth through greater accessibility

• Interregional, social expansion

• Growth in tourism

• Identification/pride by placing the community ‘on the map’

The extent to which the above can be measured becomes clear when a ‘Social

Impact Assessment’ is carried out. This tool documents data critical to planners and

resource managers who are involved in especially large scale airport projects.

It may be well worth undertaking such a study. A paper produced by “Friends of

the Earth” in 2004 entitled ‘Why Airport Expansion is Bad for Regional Economies

‘ suggested that expanding airports in the UK have traditionally resulted in a drop in

local tourism and an increase in cash ‘out’ of the economies. They state:

Air travel is forecast by Government to double by 2020. By 2020, if airports expand then

the North East for example will be losing £1.5 billion a year. This is £1.5 billion a year that

could have been spent on regional goods, services and businesses.

Airports can also have other, negative impacts on an area. This is mostly a result

of their effect on the environment as discussed in Sect. 6.3.

6.5.3 Environment

The airline industry does much to minimize the negative image that it has in

association with the environment by placing emphasis on continued progress in

fuel efficiency, noise reduction and technological improvement. However, it is

important to remember that air transport is defined as an operating system that

the air traffic itself, airports and users – all which have their own measurable impact

on that same environment.

From an environmental point of view, much of the population associates noise

and air pollution with the flying part of the air transportation system – forgetting

airports altogether. It is true that aviation emissions presently account from any-

where between 1.5% and around 3.5% of the total of man-made contribution to

global warming – depending on your source. However, airports and airport
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supporting infrastructure are a part of the air transport systems; and when looking at

the environmental impacts, the entire system must be considered. While airports

consume only around 1% (per passenger km) of land, their actual contribution to the

overall negative situation also includes:

• Passenger travel to and from the airport (in some cases produce greater pollution

than that experienced by the air traffic in the immediate vicinity of the airport)

• Water pollution (as a result of de-icing, painting activities, waste, etc.)

• Wildlife habitat destruction (estuaries, bird migrations, etc.)

• Air pollution (from waste disposal, power generation)

• Light pollution

• Waste generation (all types, including cabin waste)

• APU operation and GPSS

• Accidental pollution (spills, etc.)

The above, when combined with air transportation, represents a sizeable, nega-

tive impact on the environment. Continued, measurable assessment and active

mitigation can only be achieved through an effective Environmental Management

Plan. Only such a plan and its effective application can assist in achieving a

sustainable (environmental) future for an airport. In accordance with IATA

recommendations (IATA 2010), this type of plan must include:

• Airport design considerations: this includes effectively designed facilities in

close proximity to assure efficient access and use

• Efficient ramp, taxiway and ramp design: to shorten travel distances and reduce

waiting times

• Environmentally conscious facility design: to LEEDS, Minergie and similar

green building standards

• The use of alternate/renewable energy sources: bio-fuel, wind and solar sources

• Discourage private vehicle use: provide public transportation

• Reduce energy consumption: new technology, new building systems

• Land use management: establish a land use management plan for the airport and

surrounding regions

• Optimize grading and landscaping: to curtail, direct or manage runoff, surface

degradation

• Select appropriate materials: based on intended use and environmental

compliance

• Reduce water consumption: recycling and treatment efforts through water

management

• Waste management: initiate a waste management plan – especially disposal of

hazardous materials.

Much of the above is now gaining importance in an effort to reduce carbon

emissions at airports. The concept of ‘Airport Carbon Accreditation’ (ACA) was

launched by the ACI during their annual assembly in Manchester in 2009. Falconer

(2009) is particularly enthusiastic about efforts being made on the part of the

airports to reduce their CO2 emissions. A four part accreditation program includes:
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• Mapping,

• Reduction

• Optimisation and

• (Achieving/maintaining) neutrality

These four parts provide a measurable method by which an airport can achieve

the ultimate goal of carbon neutrality. To date (January 2010) more than 30

European airports have pledged their participation in the scheme, among them

Dubrovnik Airport which aims to be ‘carbon neutral’ by the year 2012 – an

ambitious goal to be achieved by:

• Greater and continued investment in environmental projects

• A new waste water treatment plant

• And a new 100 kW solar energy power plant that is currently being planned

• A new terminal with optimal insulating characteristics

• Purchase of environmentally friendly ground handling equipment all attest to the

airports commitment (Macan 2010)

A number of other airports (Frankfurt, Schiphol, etc.) to name a few, have

initiated similar energy conservation and environmental programs long before the

emergence of the Carbon Accreditation Program and now have opportunities not

only to improve their programs, but to set new standards in a structured and

measurable way.

As can be surmised from the above, the introduction of the ‘Airport Carbon

Accreditation’ concept will do much to bring about the changes needed to improve

the environment on the ground but progress is also being made in the air.

The effective use of an Environmental Management Plan can be enhanced with a

continued improvement in ATM (Air Traffic Management) – for example:

• Levels: efficiency in the route network plays a key role. “The introduction of 6

new flight levels in January 2002 reduce the annual carbon dioxide emissions by

1 million tonnes – the equivalent of removing 3 days emissions from the system

every year” (Aguado 2007)

• Flexible use of airspace: flexible use of airspace in Europe is responsible for a

further reduction of 400,000 tonnes per year (Kerkhof 2007).

• Reduced vertical separation: this concept made possible with better control

capability can effectively reduce CO2 emissions by almost 1 million tonnes

annually (Watt 2007).

The above is further enhanced by monitoring the movement of the aircraft on the

ground and by looking at the landing and take-off cycle (LTO). Although aircraft

emissions come under the responsibility of the airlines (under the Emissions trading

scheme) (AIRTRAK – Lochard Environmental Management Solutions; http://

www.lochard.com/content/view/116/79) they significantly contribute to the carbon

emissions at airports and must be addressed in the overall concept of carbon

reduction. Efforts here include:
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• Tracking of aircraft in the vicinity of airports

• Reducing taxi times

• Measure holding times

Of paramount importance is the recognition that an effective Environmental

Management Plan must address a variety of issues and can only be successful with

local, regional and state partnerships that recognize the mutual benefit of such

cooperation. The ultimate goal of an Environmental Protection Plan is the protec-

tion of the environment, and this can best be achieved with the measurable

performance of airports and air traffic alike.

Review Questions

• Forecasts indicate a steady growth in passenger traffic that cannot be

accommodated at the present operation.What would provide a short argument for:

– Establishing an airport at a new location

– Moving to and adapting an existing military airport to commercial activity

• Name the four phases that define the airport master planning process

• Besides the well known impacts of noise and air pollution, name at least three

other ways that airports have a negative impact on the environment.

• What are the economic benefits of airports?
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Chapter 7

Marketing in Aviation

Andreas Wittmer and Thomas Bieger

Abstract

• The buying behaviour and thereby the influence of different marketing

instruments varies among market segments.

• In general the most important marketing instruments are product service (espe-

cially for business customers), customer relation management, brand, pricing

and distribution.

• Seat quality and seamless service chain from booking to the plane are the most

important elements of service quality where the most innovations take place.

• With the evolution of airline alliances and mergers single brands are more and

more replaced by brand portfolios.

• Price and distribution are the instruments which are closely linked to capacity

control and network management.

• Market segment specific and situational readiness to pay has to be the basis of dynamic

prices. Accordingly price discrimination has to be made based on market segments,

time of booking etc. Price discrimination needs fencing to avoid cannibalization.

7.1 Introduction

This chapter provides an overview on marketing of airlines – the most “end-

customer” linked sub industry of the aviation value chain. It is presented from the

perspective of the customer and starts with market segments and their respective
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needs. The most important marketing instruments like product/service, brand,

price/distribution and customer relationship management are discussed. A special

emphasize is placed on pricing which is considered an integrated instrument of

capacity management. Modern price management with aspects of fencing and

framing are illustrated.

Introductory Case: Booking an Airline Ticket Today, customers are facing a

huge variety of different prices as well as rules and conditions that apply. Just

imagine flying on a certain date, e.g. on May 13, 2010 from Zurich to London and

returning to Zurich after a 4 days stay. An average airline would offer four to six

different price categories in the economy class. Some tariffs, usually the most

expensive ones, allow for flexible rebooking and rescheduling, other tariffs only

apply to certain dates and planes. When considering online offers within a certain

period of time the following questions arise:

• Which price category would you choose?

• Based on which criteria?

• What do you think would be an average customer‘s preference?

Market research (Table 7.1) shows that for the customer’s choice the most

important attributes apart from price are image, safety as well as schedule time.

The main purpose of airline marketing is to direct buyers to more expensive

products and to adjust prices as closely as possible to the maximum willingness

to pay. As the latter may differ between individuals and travel situation, pricing in

aviation tends to become more and more individual and situational.

• What would bring you to pay more for an airline ticket?

• In which situations would you be prepared to pay more for an airline ticket?

As shown in the introductory case, in the aviation industry, marketing related to

image and price is highly important – despite the commodity character of air

transportation as a service. In the short run, the main goal of aviation marketing

should be maximizing the return per available seat kilometre (by maximizing and

optimizing the mix of seat load factor and yield). This can be achieved by using

instruments such as building of reputation through image and service, pricing and

availability/distribution.

Table 7.1 Attributes for customer choice (Source: Elvia 2009)

Price Image

Swiss

airline

Day and

time Safety

Direct

connection Others Secondary

Not

applicable

2002 24% 19% 12% 8% – – 19% 20% 14%

2003 28% 15% 10% 9% – – 18% 18% 17%

2004 25% 22% 10% 8% 22% – – 16% 17%

2005 33% 15% 11% 11% 14% – – 21% 14%

2006 37% 18% 9% 10% 18% – – 18% 8%

2007 35% 19% 9% 17% 21% – – 15% 13%

2008 37% 22% 6% 13% 18% 11% – 10% 16%
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In the long run, marketing has to contribute to a maximization of customer value

and equity in the sense of increased customer benefits and quality of customer

experiences. Loyal customers are a main asset in each service industry. The

acquisition of new customers is cost-intensive and risky due to high information

and transaction costs and because customer perceived quality risks have to be

overcome or compensated. Perceived customer value is defined as the difference

between perceived comparable costs (compared with costs of alternatives) and

comparable benefits (compared with benefits of alternatives). It is the basis of

loyal long-term customer relations. Loyal customers contribute to the company‘s

success by word of mouth, frequent booking, a reduced price sensitivity and by

purchasing more and different goods from the company (Woodruff 1997; Belz and

Bieger 2006).

7.2 Demand and Market Segmentation

The demand for air transportation in terms of passenger tickets or cargo services

can be seen as the final demand within the aviation value chain and thus, as the main

driver for the development of the entire aviation system. It is important to under-

stand both, the dynamics of this demand and the requirements of the customers.

However, like in any dynamic market, demand depends on exogenous variables e.g.

general economic climate, business mood or cultural developments. Certain

segments of aviation like business travel or cargo react particularly strong on

economic downturns which for example have been experienced during the crisis

in 2001 and 2008/2009.

Furthermore, in cyclical and dynamic markets unlike in many other markets

demand is also driven by the supply side. New quality and types of air transport

create new demand. For example, the introduction of low-cost transport resulted in

an increased demand in aviation as new types of travelling (e.g. students travelling

to parties) and new market segments (e.g. retired people on business trips) started to

grow (Signorini et al. 2002).

Conventional market research investigates the importance of certain criteria or

quality dimensions. However, often only a selection of quality dimensions, which

are mentioned by surveyed customers are considered. Thus, results do not reflect

the real decision behaviour where trade-offs and resource restrictions play a role.

Modern market research therefore applies methods which allow for an identifica-

tion of the so called “revealed motives” or “preferences”, which customers some-

times are not willing to or are not able to disclose (Verhoef and Franses 2003;

Whitehead et al. 2008). Often the so called choice modelling approach is applied to

identify revealed preferences. Customers may choose from different options. They

have to identify the option which they prefer most und thus, they have to make a

decision. By using choice models, the importance of different quality dimensions

can be identified. Based on this method, a study on the importance of different

service elements on long-haul travel has been conducted (Laesser and Wittmer
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2007). The results show a significant difference between stated and revealed

preferences even for business travellers.

Customers‘ preferences differ between market segments. Market segments are

defined as groups of customers with similar preferences and/or buying behaviour

(Kotler 1991). Market segments can be distinguished by socio-economic, demo-

graphic, psychographic or situational criteria. Situational criteria become more and

more important. Depending on age and sex, a business traveller might have

characteristic needs. For instance, a person, who is comfort-oriented, still likes to

travel in full service business class, whereas a person who is very pragmatic might

prefer the no-frill economy class. Market segments in the travel industry can be

clustered according to motivations, socio-economics and psychographic criteria.

An example of a model, which categorizes customers in six segments, is presented

in Fig. 7.1.

7.3 Product and Service

Network management defines the core product of an airline, by determining the

routes to be served, frequencies offered, type of aircrafts used and departure time.

The marketing department of most companies is responsible for defining the service

quality of the transport product. Habitually, this includes decisions about in-flight

services like

• seat quality,

• meal service,

Fig. 7.1 Customer categorization (Source: Eelmann and Becker 2007)

138 A. Wittmer and T. Bieger



• entertainment (from newspapers to interactive electronic entertainment systems),

and

• service quality offered on-board, reflected by service culture, communication

and interaction of the cabin crew.

Due to technical innovations, quality of seating in an aircraft has again become a

major differentiating factor. This is especially true for business and first class but

increasingly also for economy class. Important service elements are the seat pitch

(distance between seats), the possibility to adjust seat- and backrest and possibly to

transform the seat into a flat bed as well as the cushioning quality (hard, totally flat,

flexible, etc.). Also the configuration of the personal in-flight entertainment system

(even in the economy class) is an issue. In the eyes of the customer, especially in

categories with more expensive fares like business class, the sleep comfort is one of

the main value drivers (Fig. 7.2).

As for meal service, the conventional standard airline meal has been

differentiated into a wide variety of service categories. In the economy class, a

number of different service categories exist, ranging from no-frills to full meals. In

business and first class, there is a tendency towards individualization in form of

buffet-breakfast or individually created meals which change several times through-

out the year. It is important not to underestimate class-specific expectations of

customers. Some service elements like meals and drinks normally have to be

categorized as revealed preferences. These are not identified in traditional surveys.

Especially for business passengers, meals from a social expectation are not

Check-in
service  and
waiting time 

Access
to gate

Seat and
privacy

Food
selection
and quality

Sleep 
comfort

Seat
comfort
(wide seat
pitch)

Number of
movies and
Availability 

Internet
on board 

no yes, CHF
35

yes, free
of charge 

15 movies,
not flexible

15 movies,
flexible

25 movies,
not flexible 

standard
good excellent Top superior

(56/152 cm)standard
(51/146 cm)

1-2 course
(large
portion)

3-4 course

fast track own
terminal

no fast
track

middle seat
in 1*3*1 

aisle in
2*2*2

window
in 2*2*2

window
in 1*3*1

check-in at
the counter
(8 min.)

check-in at
the counter
(4 min.)

self check-in at
the machine/
SMS/ Internet
(0 min.)

exclusive
hors d'oeuvres

Fig. 7.2 Partial benefit (utility) values of C-Class product development parameters (Source:

Boetsch 2008)
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considered to be of high importance. Accordingly surveys which just look into

stated preferences tend to underestimate the weight of these service elements.

Concerning in-flight entertainment systems, there is a trend towards increased

individualization by offering a larger variety of program choices and individual

starting times. However, traditional newspaper service is still very much

appreciated. Due to logistical issues and the weight of newspapers, which adds to

fuel consumption, this service is quite costly.

The concept of ‘service culture’ can be defined as the values a company has

regarding the delivery of professional service. Service culture defines the role of

frontline service staff (Bieger 2007; Wittmer 2005). As significant differences in

individual service expectations exist, flight attendants need to be guided by the

company service culture. They have to be aware of limits to individual requirements

and to be trained on how and when to say “no”. Today, in-flight products can still be

differentiated by individual service cultures. Thus, the selection and training of

flight attendants still constitutes an important element of the design of the service

product. Role models and values communicated by brands play an important in the

implementation of a service culture. The internal effects of brand values represent a

major topic in recent research (Esch et al. 2006; Henkel 2008).

Due to technical reasons, the variety of service designs is limited, and due to a

commoditization of the in-flight product, airlines try to find ways of differentiating

their services before and after the flight. Therefore, most service innovations tend to

take place before and after the flight. Innovative service elements emerge with

respect to each element of the aviation service chain (Fig. 7.3). Frequent flyers as

well as business and first class travellers can spend the waiting time before boarding

in increasingly sophisticated lounges. First class travellers may check-in at check-in

counters which have an infrastructure like a reception. Furthermore, airports

increasingly offer premium travellers fast tracks through security, limousine

services to the aircraft as well as priority luggage delivery.

In addition to the differentiation of products along the service chain for different

service classes (which can be regarded as a kind of horizontal service differentia-

tion), airlines also a differentiate service classes among customers (which can be

regarded as a kind of vertical service differentiation). A differentiation of categories

of customers based on their status as frequent travellers takes place. Table 7.2

Customer
acquisition

Service
before flight Check-in

Stay at the
airport

In-flight
serviceReservation After flight

service

• Flightplan
• Transparency
  of the product 
• Advertisement
• Customer loyality
  program 

• Hotel reservation
• Transport to the
  airport (in price 
  included) 
• Parking service
• Porter

• Decentral check-
  in
• Queue
   management 
• E-check-in
• Previous evening
  check-in 
• Special counter 
  for groups

• Waiting area
• Food and
  beverage
• Newspapers and
   journals
• Playground for
  children
• Service phone
• Boarding

• Comfort (Seating,
  legroom)
• Catering
• Personal support
• Flight information
• Entertainment
• On board sales
  (duty free)

• Quick luaggage
  claim 
• Welcome service
• Transit service
• Limousine
  service
• Complaints
  management

• Availability by
  phone
• Presence in the
  online system
• Seat availability
• Seat reservation 

Fig. 7.3 Services along the value chain (Source: Pompl 2002)
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provides an example of the differentiation of service elements between the four

status categories in the Lufthansa system.

For Frequent travellers, senators and so called “HON Circle” passengers, three

categories of lounges are available. An ‘ordinary’ traveller, however, has to wait in

the terminal hall for an economy class flight. The frequent traveller benefits also

include waiting list priority and access to personal services like call-centres. On

board of the aircraft, further differences exist in the so called soft service elements

(e.g. flight attendants usually call premium status passengers by their name).

7.4 Customer Relationship Management

As mentioned before, the acquisition of new service customers in general is

expensive due to the intransparent nature of the product and the risks involved for

new customers (Laesser and J€ager 2001). On the one hand, it could be assumed, that

in the airline industry this is no longer the case due to the commoditization of air

transport products. On the other hand, the industry itself continuously creates

barriers for customers to change their providers. On an individual level, these

barriers are frequent flyer and status programs as well as familiarization with the

specifications of the in-flight services. On a company or institutional level, barriers

are special discount agreements for certain revenue categories. Because such

barriers create lock-in effects (binding the customer to the airline) and are increas-

ingly an industry trend, a single airline cannot refrain from offering and creating

this type of instrument of relationship management. In the aviation industry, the

pure Low Cost Carrier model represents the only business model, which does put a

major emphasis on these instruments (e.g. loyalty programs). This can partly be

because by utilisation of this type of business model, decisions about routes and

operation are made on a short-term basis. Thus, due to the absence of a whole

transport network, airlines have fewer possibilities to build loyal, long-term cus-

tomer relationships. Typically, customers choose low cost products as a result of a

very opportunistic decision making.

Customer loyalty not only leads to recurring and thus more frequent purchases.

There are also important side effects like (Sunde et al. 2009)

• word of mouth,

• reduced price sensitivity,

• greater share of wallet, and

• benefits from personal interactions such as pro-active feedback to the customer

(for the effects of customer loyalty please refer to literature about service

standard management).

Important drivers of customer loyalty, on customer side, to enter into a relation

with a provider (perceived relationship value) are (Conze 2007)
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• access to better service,

• tangible, monetary and non-monetary rewards, and

• elements of social recognition.

In the customer’s perspective, the relationship with a service provider can also

be perceived as a lock in situation, which creates a perceived negative relationship

value such as reduced flexibility and choice.

Thus, for airline customer loyalty management programs, a data base is crucial.

Besides travel patterns, individual preferences, like for example a special need for

mineral water during night time or a personal preference regarding a particular type

of seat are recorded in the customer data base. Feedback from frontline staff (e.g.

check-in staff) or flight attendants on board may provide this particular information.

The perception of relationship value differs between individuals and groups and

also between situational contexts. This means that to a business traveller, who

travels on his own, the value of personal recognition might be of major importance,

whereas when travelling with his family, the same value might only be of minor

importance. Consequently, a market segment and situational customer relationship

management is needed.

The reward system represents an important element of loyalty management

systems. Today, most airlines operate a point- or mileage-collection system. The

underlying mechanism is to transform monetary value, the so called kick-back, into

a new “currency”. The latter is perceived higher than a pure financial reward, due to

a lower transparency but higher prestige. Market research found, that customers

tend to be more in favour of points, which entitle them to certain services than being

rewarded by the respective monetary value (Herrmann et al. 2001). Apart from

transparency and prestige mentioned above, an important element of this effect is

the possibility to build up a new category of savings. Thus, the design of the

compensation programs is an important task. The more exclusive the benefits and

the more attractive the saving possibilities are, the higher the added customer value

of the compensation system. The design of the compensation schemes also has to be

differentiated by market segments. For example, a flight, which is offered free of

charge, will not have the same value to a frequently flying business traveller than it

will have to a travelling tourist.

Status systems allow for a differentiation of customers and for providing them

with personally identifiable services like limousine services or personal attention.

Experience shows, that status is even more important than the pure reward. There-

fore, nowadays, airlines heavily invest in the development and in the operation of

this type of rewards.

Positive effects of customer loyalty management should lead to a higher per-

ceived customer value and by this to customer equity (customer life time value) and

company value (Woodruff 1997). Modern data base systems enable airlines to

forecast and calculate customer life-time-value. This value can be defined as the

discounted future profit from a customer. For many airlines, about 5% of the

passengers with a frequent traveller status generate up to 80% of total revenues.
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7.5 Branding

A brand can be defined as “a name, term, sign, symbol, or design, or combination of

them which is intended to identify the goods and services of one seller or group of

sellers and to differentiate them from those of competitors” (Kotler 1991; Keller

1993). In service industries, brands play an important role for

• the identification and positioning of otherwise rather homogenous service

products on the market and

• the reduction of risk by serving as an element of trust and orientation for the

customers.

Therefore, brands have always played an important role, in the airline industry, and

the positioning of the airline by creating a strong brand has been a major marketing

tool. Brands transport images not only to the markets; they also have an internal effect

(Henkel 2008). They serve as an element of identification for employees, and thus for

the whole organisation. Brands are an important instrument for conveying the signifi-

cance of a service culture and for defining role models and expectations and transfer-

ring them to employees. Brand management, consequently, always needs to consider

internal and external effects. The brand management of airlines includes (Fig. 7.4):

• the definition of the brand content in form of image,

• the brand claim, and

• the brand logo.

Importantly, today, brand management of airlines also includes the management

of the brand within the brand portfolio. Many airlines nowadays other companies

and subsidiaries. This includes, for instance, the presence in other markets and the

operation of other business models. A lot of airlines also are members of strategic

alliances – like Star Alliance, Sky Team or OneWorld – which also have their own

brands. Managing a brand portfolio, it is essential that the two following

mechanisms are used to the portfolio’s advantage:

• Brand transfer: transferring positive elements of a stronger brand to another,

weaker brand within the portfolio.

• Positioning power: building the strength of a brand by clarifying its focus and

considering homogeneity within the brand portfolio.

Brands with diverse images and customer benefits, like a network carrier which

operates a low cost carrier, have to be distinctively positioned within the brand

portfolio and clearly communicated to customers. Closeness between brands can, in

turn be helpful, if the positive elements of a brand of a strategic alliance ought to be

transferred to a company brand (Fig. 7.5).

The twomain concepts used for structuring brand portfolios in the airline sector are:

• The endorser brand: is like a certificate or a sub-label. It serves to communicate

an interrelation with certain quality and values. Strategic alliance brands are

frequently used for this purpose, e.g. when the logo of the strategic alliance is

shown as a kind of sub-brand together with the main brand of the airline.
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STRATEGIC BRAND ANALYSIS
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Fig. 7.4 Brand elements (Source: Aaker 1996)
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• The brand family concept with daughter and parent brand: a large and strong

brand, such as Lufthansa, operates daughter companies for a specific market or

functions like Lufthansa Regional.

7.6 Pricing and Distribution

For many service products the capacities are fixed after the processes have been

defined, whereas the level of demand tends to be variable. In the airline industry,

capacities are defined when the network management has decided about routes,

frequencies, schedule times and types of aircraft used. Price, as a marketing

instrument, has, therefore, also an important role in steering demand besides its

traditional functions, such as generating revenue and positioning the product

(Fig. 7.6).

An empty seat on a certain route and flight is lost, if it is not sold. This means that

an additional passenger on a seat that would have been empty improves the overall

profitability of a flight, once the variable costs for this additional passenger have

been covered. Since all companies in the industry follow the same philosophy, there

is a tendency to offer prices at marginal costs. This development eventually reduces

the profitability of the whole industry. For this reason, airline companies should

not just sell seats at prices which generate enough demand to fill their planes. An

airline’s pricing strategy should aim at skimming the maximum readiness to pay

from each single passenger.

Synergy

Independence Trade-off
between...

Fig. 7.5 Type of brand

structures on the corporate

level (Source: Related to

Aaker and Joachimsthaler

2000; Esch and Br€autigam
2001)
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For each passenger there is a maximum price her/she is willing to pay in a certain

situation based on his/her individual and situational utility function. A person who

has to travel urgently to another continent to close an important deal, is likely to

accept almost any price; whereas somebody who is planning his/her weekend

deciding between staying at home and partying with friends in another town, will

most probably not be prepared to pay too high prices. If a passenger pays less than

he would be ready to pay, he takes advantage of what is called a “consumer’s rent”

and basically makes a virtual profit (Fig. 7.7). The final goal of each pricing system

is consequently to charge each passenger, reflected as a single dot on the demand

curve, according to his/her maximum readiness to pay. The challenge is to avoid

that a customer who is prepared to pay a high price can switch to a lower price

category. This can be achieved by creating price systems that include discounts or

surcharges for certain additional services or benefits. For this reason customers

have to be “fenced” (for the concept of fencing Ng 2008) (Fig. 7.8).

p

x
capacitysingle

customer

flat rate

consumer rent

p

x

flat rate

different price categories to
internalize consumer rent 

fencing how to differentiate between different
market segments

framing how can price schemes be designed

Fig. 7.7 Concept of individual pricing

Positioning function

Demand control functionProfit function

Fig. 7.6 Functions of pricing
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Airlines usually use two main concepts of price management:

• Pricing according to service and booking category:

Until the 1970s airline pricing was regulated by the rules and norms of the

International Air Transport Association (IATA). Prices were set on an industry

level. If airlines did not comply with the industry prices, they were to be fined or

completely excluded from the association. At that time there were two service

categories: a standard fare and a first class fare. Once wide-body planes had been

introduced and capacities increased, airlines needed to sell more seats and use

prices as a marketing instrument for controlling demand. As a consequence,

airlines increasingly applied flexible pricing. At first, tickets were sold to other

countries, on the so-called “grey markets”, and repurchased by travel agencies.

Later, more and more exemptions and special categories were endorsed by

IATA. At a certain point, the price span between the cheapest and the most

expensive economy class ticket has been stretched to an extent where it was no

longer acceptable for customers. Airlines consequently introduced a new service

class which still plays an important role today: the business class.

Most airlines nowadays operate at least a two-class – in most cases a three-

class – system. Low cost carriers, however, mainly operate just a single class

system. Usually, the price of the next higher service class is two to three times

the price of the average ticket in the lower class. Within the different service

classes there are additional booking classes.

Passage fares

Normal fares Special fares
Combination

fares Supplements Reductions

Single
passengers Groups

•  Supersonic

•  Sleeper

•  Reclining seat

•  Excess
   baggage
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   baggae

•  Music/Movie

•  Classes of
   transportation

•  Term of saison

•  Flightdirection

•  Route

•  Reduction of
   return flight

•  Air-/sea travels
•  Airport-express

•  Excursion
•  Single -ITs
•  Budget
•  Standby
•  Nightflights
•  Sightseeing
    flight 

•  Common-
   Interest
•  Own-Use
•  Affinity-groups
•  Incentive-
   groups
• Groups -ITs
• School groups
• Ship crews

•  Children
•  Youth
•  Students
•  Seniors
•  Handi-
   caped
   persons
•  Spouse
•  Family
•  Special
   offers
•  Emigrant

•  Soldier
•  Sailors
•  Migrant
   worker

Fig. 7.8 Structure of passenger tariffs (Source: Pompl 2002)
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While airlines distinguish service classes by service product elements (such

as lounge access, ground service, seat quality, and meals), booking classes are

differentiated by booking conditions (such as minimum pre-booking time,

restrictions on rebooking, or minimum requirements concerning the length of

stay at the destination). A very important booking condition is the so-called

“Sunday rule”. For many flights the lowest economy class fares only apply, if the

passenger chooses to stay at the destination over the weekend. In this way,

business travellers are deterred from taking advantage of low tariff categories.

• Pricing according to the reservation curve within the time span before the flight:

Based on previous years and statistical forecast models an expected reservation

curve for a particular flight on a specific day and time is estimated. Besides

statistical data, external information, for instance information about special

events at the destination or – shortly before departure time – weather conditions,

is taken into account on a day-to-day basis. Integrating such external information

is the task of the price managers who is part of the yield management department

of an airline (Fig. 7.9).

If the actual bookings are below the estimated booking curve, lower and

cheaper price categories will be made available for purchase; for example,

cheaper fares in the business class will be offered or additional seats will be

available for passengers who redeem their frequent flyer miles. Yet, these lower-

price categories are opened for a limited number of seats only. The opposite

applies if the demand is stronger than expected. In that case, the availability of

cheaper booking categories is reduced. Ten to twelve months prior to the flight,

when the booking period starts, the most important question is howmany seats to

allocate to each booking category in advance. The decision will also be based on

the experience of previous years and on demand trends.
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time of booking
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Fig. 7.9 Principle of yield management (Source: Bieger 2007)
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Dynamic pricing has become very important in the airline sector. Airlines

try to adjust their pricing decisions to competitors’ prices. This is possible

because – thanks to open access to booking systems – there is hardly any service

sector which is as transparent as the airline industry. Some airlines even use scout

programs to check the prices of competitors for certain routes and flights. Different

price strategies may be applied within dynamic pricing. For example

• Matching strategy: to match or even undercut the prices of competitors. This is a

strategy used for gaining or preserving market shares.

• Skimming strategy: to keep prices higher than those of competitors and “skim”

the market of well-paying customers.

While prices were set and maintained for a whole season during the IATA

regime, today, prices are adjusted close to every second. The most advanced

yield management systems consider the latest booking requests of customers and

evaluate the current booking situation and the probability to sell a seat at a higher

price later on. Practitioners call yield management consequently the high art of

saying “no” at the right moment (consider the principles of yield management as

virtual optioning). On its way from seasonal prices to virtual optioning, the evolu-

tion of yield management has taken important steps, for instance, introducing

flexible prices on a weekly basis (Fig. 7.10).

It is obvious that flexible pricing mechanisms have to be combined with

decisions about sales channels and distribution. Flexible pricing systems, like

virtual optioning, can only be applied, if there is an instant transfer of information

and, therefore, a close contact to customers, which is provided by online booking

systems. Certain tariff categories, however, are still frequently booked through

travel agencies. To avoid an economic cannibalisation of the main market, special
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Fig. 7.10 Evolution of yield management systems (Source: Bieger 2007)
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discounts usually need to be distributed through special channels, for instance,

through cooperation with retailers. Therefore, in most airline companies, yield

management and distribution are in the hands of the same department. This way,

the two most important instruments for capacity and inventory control (which also

have to be closely linked to network management) are closely coordinated. For

traditional sales forces, having to apply yield management and flexible distribution

management may constitute a “cultural shock” because it affects formerly impor-

tant values like personal relation, trust, and long-term stability.

Concerning the future development of pricing, the role of flat rates is heavily

discussed. Flat rates have the advantage that less investment in yield management is

necessary, both in terms of software and manpower. For the customer, flat rates

provide greater market transparency and reduced transaction costs and might

therefore help to increase customer trust into services. However, until today,

wherever flat rate systems have been competing with flexible pricing systems, the

latter have succeed because most customers are not willing to accept slightly higher

prices for the sake of long-term stability and transparency.

Another important debate is concerned with the long-term impact of yield man-

agement on the industry. It seems clear that due to the tendency to employ marginal

pricing within a competitive market, yield management systems may lead to lower

average ticket prices. Airlines can only avoid this development by implementing

strict capacity control and if they have the ability to apply skimming strategies thanks

to a superior product. Another effect of pricing is closely linked to the demand side:

flexible pricing may erode the image of an airline within a market segment. It may

also lead to negatively perceived price fairness, and thus potentially result in negative

behavioural intentions and actions (refer to Fasciati 2009 for a model of negative

perceived price fairness and). Price fairness can be defined as the “general opinion of

consumers on a given price in comparison with the quality of the product”. It can be

divided into procedural and transactional fairness (Fasciati 2009). All in all, there

seem to be powerful forces at work that lead towards more individual and flexible

pricing through combined supply and demand side effects.

Research shows that through increased transparency and proper information as

well as learning effects on the customer side the acceptance of flexible prices is

growing. This applies in particular, if customers know why they pay more and if

they can be convinced by a clear rationale that flexible pricing is not only about

increasing the airlines’ profits at their expense (according to dual entitlement

theory, customers perceive price increases as being negative, if they believe they

are for the sole benefit of the service provider (Kahneman et al. 1986).

Review Questions

• Which are the most important differences between leisure and business

customers in regard to their needs and preferences?

• What potential innovations aimed at optimising the service chain for airline

passengers do you consider feasible?
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• What types of brand structure exist for airlines? Compare pros and cons for each

structure.

• What are different developments of airline price systems? What could be future

developments of potential pricing systems? Why has the use of flat rates hardly

been successful? What were the different steps in the development of the price

systems of airlines? What could be future developments?
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Chapter 8

Passenger Behaviour

Philipp Boksberger

Abstract

• Passenger behaviour is the study of how passengers think, feel, reason, select,

and use products and services related to air travel.

• Aviation decision making explains and predicts a passenger’s choices of air

travel and future travel intention.

• Understanding passenger behaviour is the key for airlines and airports to

improve their products and services as well as their marketing strategies.

• Meeting passengers’ requirements leads to long-term profitability of the aviation

industry.

8.1 Introduction

Passenger behaviour is the study of the dynamic interaction of affect and cognition,

behaviour, and the environment by which human beings select, purchase and use

products and services. Research efforts within the travel and tourism context

emphasise the decision making process as the predominant aspect of consumer

behaviour in general and in aviation in particular. There are two approaches to

explain and predict a passenger’s choices of air travel and future travel intention.

While the first approach centres around the affective nature of decision making

and choice behaviour, such as attitude, belief, intention, value, risk perception,

involvement, trait, and personality, etc., the second approach is rooted in economics

and psychology and stresses that a passenger follows a utility maximisation strategy

when making a decision (Jeng and Fesenmaier 2002). Although these two

perspectives have provided many insights into the decision making process, the

underlying models are rather reductionist, as they do not seem able to capture the

P. Boksberger (*)

HTW, Chur, Switzerland

A. Wittmer et al. (eds.), Aviation Systems, Springer Texts in Business and Economics,

DOI 10.1007/978-3-642-20080-9_8, # Springer-Verlag Berlin Heidelberg 2011

157



temporal and dynamic nature of passenger behaviour, the various decision

heuristics/rules decision makers may employ and the many situational and environ-

mental factors a consumer is confounded by. However, the descriptive model

presented in Fig. 8.1 provides a framework highlighting the specifics of passenger

behaviour.

This model consists of the five fundamental steps involved in the aviation

decision making process:

• Every decision making process starts with a problem recognition. In the context

of aviation, this is more often than not the intention to travel from one destina-

tion to another rather than the flying experience itself.

• The next step in the process of decision making can be described as an evolving

and dynamic information processing that includes internal as well as external

sources of information.

• The assessment of information and its integration processes result in the cogni-

tive evaluation of the alternatives in the evoked set.

• The consumer then applies a number of decision rules and heuristics which

finally lead to one purchase decision. It is important to recognise that, in fact,

passengers do not simply make a choice of air travel, but make a three-way

choice of airport, airline and access mode (excluding the upper-level choices of

destination and main-mode), where the nature of the substitution patterns

amongst these three choice-dimensions is not clear a priori (Alotaibi 1992).

• Finally, the passenger assesses the performance of this decision during the

service delivery, resulting either in satisfaction or in dissatisfaction, and there-

fore influencing the passenger’s behavioural intentions in the future.

Travel
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Evaluation

Purchase
Decision

Time Pressure and
Cost Restrictions

Business / Leisure
Travel

Perceived Risk and
Uncertainty of Travel
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Intermediaries, etc.)
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and Services
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Fig. 8.1 Aviation decision making (Adapted from Howard and Sheth 1969)
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Decisions are not the result of internal cognitive processes alone, but they

are also influenced by external situational variations. The most important (but

not conclusive) influence factors in aviation decision making are discussed

subsequently.

8.2 Personal, Psychological and Socio-Cultural Determinants

There is a lot of internal dynamics involved in passengers’ decision making

process. The literature classifies and divides these determinants into three basic

categories (Solomon 2007): personal, psychological and socio-cultural factors:

• Personal factors refer to determinants that are unique for each passenger, such as

age, sex, place of domicile, occupational and economic conditions, lifestyle,

personality, and self-concept. People change the products and services that they

buy not only over their lifetimes, but also depending on their personal economic

situation and life style, i.e. a person’s pattern of living. Personality and self-

concept refers to the unique characteristics of a person which lead to relatively

consistent and lasting responses to one’s own environment. To understand these

personal factors passengers’ major AIO dimensions need to be measured: i.e.

activities (work, hobbies, shopping, support, etc.), interest (food, fashion, family

recreation, etc.) and opinions (about themselves, products, etc.).

• Psychological factors include motivation, perception, learning, beliefs and

attitudes. A motive (drive) is a need that is sufficiently pressing to direct the

person to seek satisfaction of the need. Perception is the process by which people

select, organise, and interpret information to form a meaningful picture of

the world. Learning drives changes in an individual behaviour arising from

experience. While belief is a descriptive thought that a person holds about

something, attitude is a person’s consistently favourable or unfavourable evalu-

ation, feeling, and tendency towards an object or idea.

• Socio-cultural factors are a set of basic values, perceptions, wants, and

behaviours learned by a member of society from family and other important

institutions. A group of people with shared value systems based on common life

experiences and situations may build a sub culture that includes nationalities,

religions, racial groups and geographic regions. As a person normally belongs to

many groups, its position can be defined in terms of both role and status. Almost

every society has some form of social structure and cultural influences that is

influencing consumer behaviour.

These personal, psychological and socio-cultural determinants create the inner or

personal characteristics of a passenger, and therefore influence the way he/she is,

behaves and buys (Solomon 2007). It is, however, difficult to find a reliable

connection between the individual personality and the passenger behaviour. Like

computers, passengers undergo stages of information processing in which sensory

stimuli are perceived, processed and stored. Perception means the process of
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selecting, processing and interpreting input from the environment to make it pur-

poseful. Moreover, passengers’ skills and knowledge are connected to learning and

predetermined changes of behaviour. The learning process can come through a

simple association between the sensation and the reaction to it, or through a

complicated set of rational activities. The memory also plays a role in the learning

process, since a lot of behavioural patterns are trained and experiences are stored

somewhere in the brain ready to get unlocked if prompted by cues. In addition,

passengers who expect that they will need to deal with similar situations in the future

start to form attitudes in anticipation of this event. Katz’s (1960) functional theory of

attitudes identifies four attitude functions that facilitate behaviour: Utilitarian func-

tion, value-expressive function, ego-defensive function and knowledge function.

The force that drives passengers to behave as they do is the motivation process. It

occurs when a biological or learned need is aroused that orients passengers’

activities towards meeting the needs or achievement of the definite aim. In every

decision making process several motives play a role, not only one. However, not

everyone is motivated to the same extent. The level of motivation depends on the

passengers’ involvement, which is the perceived relevance in a specific situation

based on the inherent needs, values and interest (Zaichkowsky 1985). Socio-

economic development, structural modernisation and industrialisation emphasise

the importance of values (Khalifa 2004). The idea that a value is a belief that some

condition is preferable to its opposite has been refined by Woo (1992) by discerning

four levels of meaning: “First, we can take values to mean what is of true worth to

people in the broad context of the well-being and survival of individuals, and by

extension, of the species as a whole. . . .Second, we can take value to mean what a

society collectively sees as important andworthy of individual pursuits [. . .] regardless
of whether or not such highly valued objects of consumption really contribute to his or

her well-being. . . .Third, we take value at the level of the individual to refer to what the
individual holds to be worthwhile to possess, to strive or exchange for. . . .Fourth, we
take value in the most concrete sense to refer to the amount of utility that consumers

see as residing in a particular object and that they aim to maximize out of a particular

act of buying or consuming.” Despite the importance of values, the pattern of

consumption reflecting a person’s allocation of time and money is driven by its

lifestyle. Contemporary research of lifestyle segmentation groups consumers

according to a combination of three variables – activities, interests and opinions –

known as AIOs. The most well known psychographic study is the Values and

Lifestyles (VALSTM) System developed by SRI International.

8.3 Trip Features

The data that are systematically published by the aviation industry are not immedi-

ately revealing the information relevant to the influence of trip features on the

decision making process of passengers. Of foremost importance is the fact that

passengers tend to be treated not as individuals but as ‘movements’. For example,
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data may be presented not in terms of individual passengers but passenger/km.

Another characteristic is the treatment of individual passengers who make a change

of airline or plane during a journey (e.g. from London to Honolulu via Chicago). In

many cases, the data will report this as two or more passenger journeys. Particularly

in regard to domestic flights, where passengers depart and arrive at airports within

the same “statistical jurisdiction”, they may be counted twice, as may be “interlin-

ing” passengers, who change from one aircraft to another at the airport. Transfer

passengers, those passengers arriving at and departing from an airport on the same

aircraft, tend to be counted once, but sometimes not at all. Figure 8.2 shows the

variability of the demand profile of transfer and origin & destination passengers

within a day. Despite these issues, trip features – most importantly the purpose of

trip – are one of the most influential factors of passenger behaviour (Fodness and

Murray 2007).

In recent years there has been a constant growth of the leisure travel market due

to the increased popularity of short breaks and the market penetration of low-cost

carriers (LCCs). The LCCs revolution has been dramatic for the aviation industry

(Campbell and Kingsles Jones 2002), multiplying not only the market potential of

airline passengers, but also making air travel a commodity. Interestingly, epidemi-

ological studies have reported that around 50% of the population, however, suffer

anything from a slight discomfort or apprehension to a very intense fear of flying,

and about 10% suffer from such a high degree of fear or anxiety that they avoid

flying (Capafons et al. 1999). For airline companies it is crucial to understand that

passengers are stressed when flying because taking a plane is framed by nothing less

than a fear of crashing, whether it is on takeoff, landing or caused by turbulence,

engine failure or terrorism. Regardless of the depth of this fear and its diverse

Transfer Departures
Transfer Arrivals
O&D Departures
O&D Arrivals

Transfer
Passengers

Transfer
Passengers

O&D
Passengers

O&D
Passengers

10 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Fig. 8.2 Passenger profile (Heusinkveld 2009)
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manifestations, sitting on a plane passengers are imprisoned and subjected to

reduced atmospheric pressure, reduced oxygen pressure, reduced air humidity,

aircraft motion, movement restriction (confined space) and dehydration (Bor 2003).

Since risk has become a core concept in consumer behaviour in general, its

impact on aviation decision making is predominant. The individual risk profile

captures three fundamental domains (Conchar et al. 2004): factors that are rela-

tively static in nature (i.e. demographics, personality), dynamic factors (i.e. needs,

involvement) and cultural factors, which shape the consumer’s response to every

aspect of perceived risk. However, more important are the risk-reduction strategies

that can be found in the literature. Many consumers are found to rely on well-known

brands as indicators of quality, since an established service provider normally has a

good reputation, and is therefore less likely to do anything which will risk that

reputation. Well-known brands may also give consumers confidence in their

products or services, because, if many other consumers buy them, then the impli-

cation is that they must be satisfied. This increases the chance that the service

chosen will be satisfactory. Price information can also be used to reduce risk and

uncertainty. Buying a high-priced service may be favoured by consumers who

associate high prices with high quality. At least in situations where there is a high

perceived risk in choosing among brands and where the buyer lacks information

and experience, price has been found to be used by consumers as a cue to quality

(Boksberger and Craig-Smith 2006).

8.4 Marketing Variables

The past years have seen dramatic changes in how airline tickets are sold, in large

part a reflection of the growing commercial importance of the Internet. While

e-ticketing and e-marketing have been extensively used by no-frills LCCs, IATA

(2005) had set the objective of all carriers in the world adopting 100% e-ticketing

by 1 January 2008. Major airlines, such as BA, Lufthansa and American, sell a

significant part of their long-haul capacity through their own websites in their home

markets. In foreign markets, they are, however, still very dependent on travel agents

and the Global Distribution Systems (O’Toole and Ionides 2005). The importance

of the Internet reflects preferences of consumers as well as airlines. Consumers

have embraced the Internet for convenience and the depth of information available

through electronic channels, although for some sectors of the public – senior

citizens, persons with some disabilities, and the economically disadvantaged –

access to the Internet is still problematic. Worldwide, the number of households

online is expected to grow at an average annual rate of 17% over the next years, but

as consumers become more comfortable with making purchases over the Internet,

total online travel sales are expected to further grow in double digits. At the same

time, airlines have realised that the Internet allows them to reach a widely dispersed

base of potential consumers very quickly, while, simultaneously, it reduces distri-

bution costs by 75% or more. Sales on an airline’s own website are by far the least
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expensive avenue for airlines, since the electronic search and booking capabilities

allow airlines to avoid commissions, CRS booking fees, and labour costs for

reservation agents (O’Toole and Ionides 2005).

The growth in popularity of the Internet has made information search and

comparison of airline prices much easier. This is one of the contributory factors

to the decline in airline average prices. The trend among leisure passengers

indicates that they expect and will continue to expect low fares. Low fares have

been the main stimulus for growth in leisure travel, with leisure passengers being

prepared to switch destinations for good deals. In other words, price sensitivity is

directly related to the possibilities of substitution for airlines. To date, most airlines

have adopted a discriminatory pricing policy to alter passengers’ buying behaviour.

Thus, the heart of airline marketing became its pricing tactics and frequent flyer

programmes (FFPs). Given their all prevailing presence in the aviation industry,

airlines are faced with the challenge of keeping their prices and FFPs, that is, they

must continuously make their programmes sufficiently appealing to attract and

retain members (Aksoy et al. 2003; Shaw 2002). Recognising that low prices and

mileage awards are unlikely to produce genuine loyalty amongst passengers, there

is consensus that delivering high quality service is the core competitive advantage

for an airline’s profitability and sustained development (Morash and Ozment 1994;

Ostrowski et al. 1993). Moreover, in this environment, a favourable image may

separate and distinguish one airline company from its competitors. The more

favourable an airline’s image, the more likely passengers will assume that the

services offered by that airline are better, of higher quality and worth more in

actual price (Park et al. 2004). The purpose of an airline’s image is to reflect a

distinctive competence in comparison to their competitors and to allow the airline’s

name, symbol/logo, or identity to mean something distinctive, with a corresponding

appeal. Generally, passengers retain airline images in their memory. When

passengers contemplate air travel, a favourable image of a specific airline can

lead to a preferred choice among their choice set. Therefore, airline image is

considered as a significant determinant in the decision making process of

passengers.

8.5 Characteristics and Features of Choice Set

The choice of airport and airline is ambivalent and influenced by a number of

determinants (Francis et al. 2004). There is a great variability in airports (Fodness

and Murray 2007): some cater almost exclusively to business travellers

(London City Airport), others service primarily leisure travellers (Ft Lauderdale

International Airport), some are nearly always crowded (JFK), while others have

excess capacity and unused spaces (Kuala Lumpur International Airport). A com-

prehensive model of airport service quality expectations and perceptions will need

to include airport characteristics in its conceptual framework.
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An airport creates the traveller’s first and last impression of a city or country, and

it is a known fact that a pleasant airport experience encourages spending and

influences future travel plans. However, service quality levels vary considerably

from airport to airport and even from one service provider to another at a single

airport. Thus, the Airports Council International (ACI) conducts an Airport Service

Quality benchmark programme with over 130 airports in more than 45 countries

surveying every year over 25,000 passengers (www.airportservicequality.aero).

Service quality becomes an even more determining factor when considering

connecting passengers, who account for more than 50% of traffic at some large

hub airports. These passengers have a choice of various transit hubs when planning

their travel. Discerning customers will pick the airport that can offer the most

seamless and efficient journey. What is more, the most recent airline traffic forecast

indicates that air travel will double in the next 15 years (see Fig. 8.3).

Recently, ICAO (2004) demanded that managerial attention be focused on the

fact that passengers demand higher standards of service, and, where they have a

choice, they will tend to choose the airports which give the best quality of service.

This stresses the importance of ensuring quality of ground handling services as

well. These services, which include passenger check-in, security, shopping and

lounge experience, transfer to and from the aircraft, baggage claim and customs, are

all part of the service chain. Any disturbance in these services has a major impact on

passenger satisfaction as well as on the smooth operation of an airport. Therefore,

the objective of the Simplifying Passenger Travel (SPT) programme is to improve

aviation security and facilitation while enhancing the passengers’ air travel experi-

ence (www.spt.aero). The implementation of SPT is anticipated to result in a

significantly improved travel experience for passengers:

Fig. 8.3 Word airline traffic history and forecast (Boeing 2009; Airbus 2009)
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• Passengers will spend less time queuing at the airport for check-in, security and

government authority controls.

• Passengers will not have to arrive at the airport 2–3 h early to check-in, since

they have the choice to check-in at different locations, such as the office, home,

hotel, railway station, etc.

• The information required by passengers for international travel can be provided

before travelling to the airport.

• Security will be improved by using biometrics and automation.

• Arrival processes will be simplified with less queuing.

In regard to the choice of airline, a crucial distinction needs to be made between

no-frills LCCs and full-service network carriers. LCCs are predominantly short-

haul operations because of the regulatory context and some cost intensive facets

associated with long-haul operations, such as the need for food, seat pitch and in-

flight entertainment (Williams et al. 2003). Even if the passenger paid for these

amenities ‘on demand’, the costs of the galley space and the complications of

loading, catering and cleaning of the aircraft remain. Seats must be allocated

because families are unwilling to be split up for long journeys. In-flight entertain-

ment is also more important on long-haul than on short-haul flights and, realisti-

cally, the number of toilets in the full-service network carriers cannot be

reduced. Also, larger amounts of checked baggage must be handled on long-haul

operations. In addition, hubs are much more crucial for long-haul operations than

for short-haul. As Hooper (2005) states, “the economics of consolidating traffic at

hubs and using larger aircraft becomes compelling over longer distances”.

Alderighi, Cento, Nijkamp and Rietveld (2005) provide an interesting comparison

between hub-and-spoke and point-to-point strategies. They find the need to bundle

demand on larger long-haul flights does “reinforce and preserve the hub-and-spoke

configuration”. Whereas in the short-haul markets, passengers can make slightly

longer surface journeys to find a suitable non-stop flight, underlying long-haul

demand is dispersed over a very wide range of origins and destinations, many at

considerable distance from points with direct service.

A further feature of passengers’ choice set is the distinction between business

and leisure travel including the associated amenities. While the business travel

market has seen a marked change in recent years, but still remains vital to airlines, it

is the leisure travel market that shapes the airline industry. According to the IATA

(2003), 15% of the airlines’ capacity is allocated to business class, which in return

generates 28% of revenue. More importantly, the operating profit margin of the

business class in 2002 was 29% compared to just 5% of the economy class. From

2000 onwards, however, the proportion of travellers using business class has been

falling. Declining sales of business class tickets and increased downgrading

behaviour has shown that the business market does display price elasticity. It has

been particularly evident in the short-haul market with the arrival of LCCs in

business destinations. The industry is coming to terms with the fact that a large

proportion of business passengers will choose price over service (e.g. frills, choice

or flexibility). IATA’s (2004) Corporate Air Travel Survey reveals that price has
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become the principal determinant for short-haul business travellers, followed by

FFPs points and convenient schedule. For long-haul travel seat comfort, price, and

FFPs seem to be the principal purchase factors, although price would seem to be

relatively less important than it is for short-haul travel.

8.6 Service Quality, Customer Satisfaction, Perceived Value

and Behavioural Intentions

For decades, the main emphasis of services marketing has been on exchange

behaviour and discrete transactions. Despite a dramatic shift in focus from

transactions to relationships (Berry 2002), the literature has identified a number

of favourable behavioural intentions which are assumed to be consequences of

consumers’ service evaluation as well as predictors of profitability and sustainable

competitive advantage (Cronin et al. 2000). These intentions have been categorised

as: consumer loyalty, willingness to recommend, word-of-mouth, retention and

willingness to pay price premiums for the service provided. The variables “inten-

tion to repurchase the same airline service” and “willingness to recommend it” have

previously been used as indicators in aviation (Chen 2008). Theory suggests that

customer retention is a major key to increased market share and ultimately the

ability of an airline company to generate profit. In other words, the evaluation of

service performance as the comparison process of passengers’ experience of the

service performance with certain individual comparison standards for this perfor-

mance (Sultan and Simpson 2000) will be the significant driver of passengers’

behavioural intentions in the future (Ostrowski et al. 1993). Therefore, it is an

important issue to better understand the determinants affecting passenger loyalty or

the choice of airline and the relationships between determinants. It is commonly

believed that high service quality, customer satisfaction, and perceived value lead

to positive behavioural intentions (Park et al. 2004). Subsequently, the definitions

of these variables and the relationships between them are discussed.

Asubonteng et al. (1996) defines perceived service quality as “the difference

between consumers’ expectations for service performance prior to the service

encounter and their perceptions of the service received.” Service quality is consid-

ered as the leading measure of performance in the service sector, but the literature

also reveals that service quality is neither easy to define nor easy to measure. It is

generally accepted that the most prominent and scientific role in attempting to

pinpoint service quality has been played by Parasuraman, Zeithaml and Berry, who

published the first article in their long series in 1985. In their studies, they aimed to

identify the generic underlying components of service quality as well as a scale to

measure these components. Analysing several different services, they identified

tangibility, reliability, responsiveness, assurance and empathy as the five principal

components that consumers use to evaluate service quality. When evaluating airline

service quality, Tsaur, Chang and Yen (2002) reported that among the 15 service
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criteria tested two of the most important attributes concerned relationships

(i.e. “courtesy of attendants” and “responsiveness of attendants”). Although

SERVQUAL has been tested empirically by numerous researchers, there are

major concerns about how best to conceptualise and operationalise the service

quality construct. As the notion of service quality in airline operations has conse-

quently become of increasing importance, satisfaction among airline passengers has

thus received much attention (Callan and Kyndt 2001; Ostrowski et al. 1993).

A number of studies have examined the relationship between service quality and

customer satisfaction, and there has been much debate about the distinction and

association between service quality and customer satisfaction. Previous studies

generally agree that customer satisfaction and service quality are conceptually

distinct (Bitner and Hubbert 1994). However, there is disagreement about the

causal order between service quality and customer satisfaction. Some researchers

argue that service quality leads to customer satisfaction, while others argue that

customer satisfaction is an antecedent of service quality. Adopting this distinction,

Rust and Oliver (1994) state that service quality perception requires neither experi-

ence with the service nor with the service provider and in contrast customer

satisfaction is purely experimental. In this dominant line of research, service quality

is viewed as a more enduring concept, whereas customer satisfaction is a more

extensive concept (Parasuraman et al. 1988). Consequently, the concept of cus-

tomer satisfaction can be described as being superior to service quality because the

quality components affect customers’ satisfaction at the encounter-specific level. A

widely accepted definition of customer satisfaction is given by Oliver (1997):

“Satisfaction is the consumer’s fulfilment response. It is a judgement that a product

or service feature, or the product of service itself, provided (or is providing) a

pleasurable level of consumption-related fulfilment, including levels of under- or

over-fulfilment. . .” In a competitive environment, satisfying passengers in trans-

portation services has a beneficial effect on a carrier’s long-term survival (Rhea and

Shrock 1987). Airlines should know how their services are meeting their

passengers’ needs and wants, because the extent to which passenger needs and

wants are met has come to be called passenger satisfaction/dissatisfaction.

Perceived value is considered to be one of the most significant factors in

organisation success (Sánchez-Fernández and Iniesta-Bonillo 2007) being labelled

as “the new marketing mania and the way to sell” (Sinha and DeSarbo 1998). The

notion of “value creation” reflects the increased recognition of perceived value as

one of the most important measures in gaining a competitive edge (Woodruff

1997). The utilitarian perspective of value is based on the concept of trade-off

derived from the field of economics. It states that price is the value of a service, and

therefore consumers spend their income so as to maximise the “value” they get

from services. Reflecting on these peculiarities Zeithaml (1988) states that “value is

the customer’s overall assessment of the utility of a product based on perceptions of

what is received and what is given”. The behavioural perspective treats the value

construct more comprehensively and attempts to explain it not only with price

variation, but also with other factors. Woodruff (1997) later elaborated on Zeithaml

(1988) conceptualisation and provided similar explanations of the value construct

8 Passenger Behaviour 167



with a customer value hierarchy approach: “Customer value is a customer’s per-

ceived preference for and evaluation of those product attributes, attribute

performances, and consequences arising from use that facilitate (or block) achiev-

ing the customer’s goals and purposes in use situations.”

Value-added services are instruments with which companies can gain a competi-

tive advantage in the airline industry. Value-added strategies, such as FFPs, increase

the long-term value of the relationship of a passenger with the airline, offering greater

benefits to repeat passengers than to occasional passengers (Dubé and Maute 1998).

Dennett, Ineson, Stone and Colgate (2000), for example, claim that including pre-

bookable services in the chartered airline industry adds to the overall perceived value

from the consumers’ perspective. Airline passengers have raised their expectations

with regard to the level of service quality, while seeking better value for their money.

Offering a good service to passengers may not be sufficient to attract and retain

passengers because they seek value as a combination of fares and quality. However,

customer value management poses special problems in the context of the aviation

industry. In service industries, companies are not entirely in control of output, since

consumer-related factors (e.g. socio-demographic characteristics, involvement, etc.)

and situation-related factors (e.g. time pressure, peer group pressure, etc.) instantly

influence the service produced. In aviation, there is not only the problem of external

influencing factors. The production process itself is a complex one, in which

activities of many different departments have to come together in the right way

and at the right time, if superior perceived value is to be sustained (Kozak et al. 2003;

Shaw 2002). And, even though airlines deliver what they promise in terms of safety,

punctuality, aircraft cleanliness and in-flight service, the perceived value of services

does not depend on these factors alone. This is to say that offering higher levels of

quality is only worthwhile to the extent that consumers believe that value is being

enhanced. If airlines truly provided superior perceived value of services, more

passengers would actually shop in those seat-pocket catalogues for appropriate

mementos. In view of that, it can be argued that, as air travel becomes more akin

to a commodity, the top priority for marketers is to establish which extrinsic and

intrinsic cues consumers use to signal superior value. To gain a competitive advan-

tage, airlines should establish and sustain advocate relationships with their

customers, deliver “relationship value” respectively (Le Bel 2005).

Review Questions

• What are the five steps of aviation decision making?

• What is meant by personal, psychological and socio-cultural determinants?

• Why are trip features under-researched in passenger behaviour?

• Explain the influence of the Internet as a marketing variable in passenger

behaviour.

• What are the characteristics and features of choice set in aviation decision making?

• How do passengers evaluate service quality, customer satisfaction and perceived

value? What are the similarities and differences between these concepts?

• Why is customer value management becoming the new mania in marketing?
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Chapter 9

Risk, Safety and Security

Philipp Boksberger

Abstract

• Risk, safety and security are inescapable structural conditions of air

transportation.

• Risk is multidimensional and perceived differently by air passengers.

• Measures of aviation safety and security are set up at global, regional and local

levels.

• New approaches in aviation integrate all management systems dealing with risk,

safety and security.

9.1 Introduction

Every technology produces, provokes, programs a specific accident [. . .]. The invention of

the boat was the invention of shipwrecks. The invention of the steam engine and

the locomotive was the invention of derailments. The invention of the highway was the

invention of three hundred cars colliding in five minutes. The invention of the airplane was

the invention of the plane crash. (Virilio and Lotringer 1983: 32)

Since the brothers Orville and Wilbur Wright pioneered the age of flight on 17

December 1903, the airline industry has expanded rapidly and is now approaching

more than two billion passengers per year. For the future, the IATA passenger

forecast for 2007–2020 estimates a worldwide annual growth of 5.1% (IATA

2007). At the same time IATA (2007) calculated 0.65% hull losses per million

departures for operators based in the IATA region over the last 10 years. Similarily,

the National Transportation Safety Board (2008) reports a fatal accident rate of

0.017 per 100,000 flight hours for all commercial airline operations for the period
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between 1988 and 2007. In other words, risk, safety and security have become an

inescapable structural condition of air travel that is often expressed in a statistical

calculation. In doing so, probability expresses a tendency for a system failure to

occur which applies equally to the whole population. However, as it is the applica-

tion of a ratio that is essentially a binary condition, it must always be wrong for any

particular case. For example, 100 aircraft are about to depart and it has been

computed that each aircraft has a 99 chance of arriving safely. But, in practice,

each plane will either arrive safely or it will not, i.e. in any individual case such a

ratio has no rational meaning. If 99 aircraft arrive safely and one crashes, then for the

99 safe arrivals the prediction is too pessimistic but for the one that crashed it is too

optimistic. For a passenger considering a flight in one of those aircraft, the signifi-

cant consideration is not the probability, but if it will arrive safely (Jackson and

Carter 1992). Therefore, this chapter firstly discusses the risk perceived by

passengers and then highlights safety and security measures of the aviation industry.

9.2 Perceived Risk

Psychological research suggests that people tend to overestimate risks that can be

characterized as unknown compared to those risks which are obvious, involuntary

and uncontrollable, and are certain to cause fear (Slovic et al. 2000). Ironically, due

to the psychological impact of aircraft disasters, flying represents a life-or-death

decision for many people, yet a recent study showed that the vast majority of

aircraft accidents are survivable (NTSB 2001). Therefore, not surprisingly, people

estimate commercial air travel to be up to five times riskier than the statistical

fatalities suggest (Greco 1989) (Table 9.1).

Accordingly, Bauer introduced the term risk to the scientific discussion and

contended that “consumer behavior involves risk in the sense that any action of a

consumer will produce consequences which he cannot anticipate with anything

Table 9.1 Comparative risk of air travel (Source: European Commission 2002, 2005; Safetynet

2005)

Mode of transport and situation Fatalities Fatality rate

Comparative risk of air travel

in Europe (EU-15 Territory)

Air 101a 0.34c NA

Bus and Coach 177a 0.43c 1.3 times riskier

Car and Taxi 17,844a 4.60c 13.5 times riskier

Foot 4,633a 44.68c 131.4 times riskier

Moped and Motorcycle 5,599a 35.73c 105.1 times riskier

Pedal cycle 1,456a 31.94c 79.9 times riskier

Rail 121a 0.40c 1.2 times riskier

Working on the job 3,130b 2.25d 6.6 times riskier

NA not applicableaPersons killed in 2002
bPersons killed in 1999
cPersons killed per billion passenger-kilometers
dPersons killed per million in employment
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approaching certainty, and some of which at least are likely to be unpleasant”

(Bauer 1960: 390). The consideration of subjectivity leads to a definition of

perceived risk: “. . .the amount that would be lost (i.e. that which is at stake) if

the consequences of an act were not favorable, and the individual’s subjective

feeling of certainty that the consequences will be unfavorable” (Cunningham 1967:

37). Thus perceived risk is conceptualized on losses, significance, and uncertainty

(Yates and Stone 1992) where the amount of loss is proportional to the degree of

mismatch between the required outcome and the attained reference outcome on a

particular attribute. This amount can be converted into risk perception by taking

into account the probability of the attribute failing to meet the required outcome and

the significance of the attribute. Finally, a multiplicative combination of the signifi-

cance and uncertainty of each loss determines perceived value. This conceptualiza-

tion of perceived risk in empirical research has become standardized as a

multidimensional construct that includes financial, functional, physical, psycholog-

ical, social, and temporal losses (Garner 1986; Jacoby and Kaplan 1972; Kaplan

et al. 1974; Mitchell and Greatorex 1993; Murray and Schlacter 1990; Roselius

1971; Stone and Grønhaug 1993). These loss components have been adapted to the

context of air travel and tested empirically (Boksberger et al. 2007):

• Financial risk represents the perceived likelihood of not getting the best value for

money resulting from an overpriced ticket and/or due to a service replacement.

In general, it is the risk that the service purchased may not be worth the money

paid for it.

• Functional risk is the perceived likelihood of a service failure (minor fatality)

and/or an inferior service performance (quality) responsible that a passenger will

not attain the best possible benefit or utility.

• Physical risk is the probability that, due to a service failure (major fatality) or

through the physical and environmental circumstances of flying (reduced oxy-

gen pressure and air humidity), the passenger is injured or harmed.

• Psychological risk is the likelihood of embarrassment or the loss of self-esteem

resulting from a flying experience. Furthermore, it is the risk of a negative effect

on the passenger’s peace of mind or self-perception resulting from difficulties

between airline passengers.

• Social risk is the probability that an image or a reputation of the chosen airline

adversely affects the way others think about the passenger.

• Temporal risk represents the time loss associated with a service failure and/or

the extra effort getting the failure adjusted, repaired or replaced. In other words,

the likelihood of time loss during check-in, time loss due to inconvenient

schedule, delays, etc.

Based on a structured self-administered questionnaire 1,177 data sets were

collected online. To ensure that respondents were familiar with the context, they

were asked to rate each item considering their last flight and the airline that

provided this flight. 889 valid responses were received. 43.8% of respondents

were female and 56.2% male. The mean age of respondents was 31 years, with a

standard deviation of 8.6 years. The passenger profile of respondents shows that
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about two thirds of respondents had undertaken 1–5 airline trips in the last

12 months with the main reasons for traveling being business (22.5%) and leisure

(77.5%) (Boksberger et al. 2007).

Table 9.2 presents the average importance and probability ratings for the six

perceived losses. All importance scores of the perceived components were above

the indifference threshold of four. This indicates that respondents considered these

perceived risk dimensions (i.e. perceived losses) important to some degree. Per-

ceived financial risk was considered most important by respondents, whereas

perceived social risk was considered least important. When comparing the average

probability rating of each perceived risk component, it becomes evident, that all

mean scores are in a small range between 2.16 and 3.24 (Table 9.2). Even though

this result indicates that respondents consider air travel being a relatively safe and

secure mode of transport, it may also support the findings of cognitive dissonance

theory. The latter explains that due to passengers’ high awareness of and concerns

about risk in commercial air travel, they strive for cognitive equilibrium by

marginalizing the likelihood of a possible fatality after leaving the aircraft.

Bringing the two subcomponents (degree of importance and probability of

perceived losses) into equation, the mean scores of the six perceived risk

dimensions ranged from 8.94 to 18.06. These mean scores were ranked and tested

for significant difference from the indifference threshold of 16. Overall, perceived

financial risk (t-value ¼ 6.135, r ¼ 0.000) ranked highest of all perceived risk

components. Moreover, perceived financial risk was the only perceived risk com-

ponent with an average score above the indifference threshold. Perceived temporal

risk ranked second highest with a reported t-value of �0.834 which was non-

significant at the 0.05 level? The bottom four perceived risk components, namely

perceived functional risk (t-value ¼ �8.380), perceived psychological risk

(t-value ¼ �13.206), perceived physical risk (t-value ¼ 13.481) and perceived

social risk (t-value ¼ �31.568) were all significant at the 0.05 level. The relatively

low score of perceived social risk supports the findings of Kaplan et al. (1974), who

concluded that perceived psychological risk and perceived social risk are

interrelated.

Linked to the definition of perceived risk the study reveals that passengers’ risk

assessment varies depending on socio-demographic characteristics. Women are

Table 9.2 Importance, probability and mean score

Average importancea Average probabilityb Mean scorec

Financial risk 5.605 3.242 18.062 (1)

Functional risk 4.577 3.014 13.794 (3)

Physical risk 5.205 2.360 12.399 (5)

Psychological risk 4.585 2.753 12.605 (4)

Social risk 4.101 2.157 8.939 (6)

Temporal risk 4.975 3.122 15.730 (2)

The rankings are in parentheses

Note: aTotal number of 880 respondents using listwise deletion
bTotal number of 864 respondents using listwise deletion
cTotal number of 855 respondents using listwise deletion
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more sensitive to the magnitude of perceived risk than men, for example, percep-

tion of risk increases with the age of the passengers, perceived risk is influenced by

passengers’ cultural background and perceived risk is negatively influenced by

passengers’ income. In addition to these socio-demographic characteristics, the

findings propose that perceived risk is akin to people’s experiences, buying goals

and general risk-taking behavior. The recovery of commercial air travel after the

marked downturn at the time of the Gulf War in 1991 and 1986, followed by the

terrorist attack of 11 September 2001 and the SARS epidemic further implies that

people are reaching alternative conclusions on perceived risk associated with

flying, depending on the route and the airline (Floyd et al. 2003; S€onmez and

Graefe 1998). In the wake of perceived risk in air travel there are growing concerns

about safety and security issues which will be addressed in the next sections.

9.3 Safety

In order to meet the requirements of aviation safety, a number of organizations and

institutions have been set up at global, regional and local level to develop common

rules, regulations, standards and procedures regarding safety issues and to oversee

their implementation in the airline industry. Over decades, the regulatory frame-

work and safety requirements have been built up. They are continually being

amended and enhanced to achieve an ever increasing safety performance and to

meet future challenges posed by the implementation of new air navigation concepts

and the need to ensure sustainable development of civil aviation. Three basic layers

of safety regulation can be distinguished, namely:

• International regulatory arrangements and requirements

• National regulatory arrangements and requirements

• Regional regulatory arrangements and requirements

The International Civil Aviation Organization (ICAO) represents the major

international organization. Based on the Convention on International Civil Aviation

(also known as the Chicago Convention), which was signed on 7 December 1944,

and not only concerned the sovereignty of States and the right to fly, but also the

obligation of states to provide infrastructure, safety, and security, it sets forth the

purpose of the ICAO (ICAO 2009): “[w]hereas . . . the future development of

international civil aviation can greatly help to create and preserve friendship and

understanding among the nations and peoples of the world, yet its abuse can

become a threat to the general security; and whereas it is desirable to avoid friction

and to promote that co-operation between nations and peoples upon which the

peace of the world depends; therefore, the undersigned governments having agreed

on certain principles and arrangements in order that international civil aviation may

be developed in a safe and orderly manner and that international air transport

services may be established on the basis of equality of opportunity and operated

soundly and economically”. The ICAO SARPS (Standards and Recommended
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Practices) state the standards expected and provide encouraged recommendations

within 18 annexes. Even though the ICAO oversees the development of safety

regulatory frameworks on regional and national level, a considerable variation

exists in the implementation of the international safety regulations.

For example, the Federal Aviation Agency (FAA) has adopted safety as its

mission and holds, “[o]ur mission is to provide the safest, most efficient aerospace

system in the world and our mantra is to improve the safety and efficiency of

aviation, while being responsive to our customers and accountable to the public”

(FAA 2009). The compliance mandates released by the FAA impacts all business

functions of the aviation industry – operationally and strategically. The European

Aviation Safety Agency (2008) elaborated and prioritized the following issues

concerning aviation safety:

1. Ground Safety

2. Runway Safety

3. Safety Management System (SMS) & Safety Culture

4. Flight Crew Performance

5. Loss of Control (General)

6. Approach & Landing

7. Aviation System Complexity

8. Fire, Smoke and Fumes

9. Air-Ground Communications

10. Mid Air Collision

11. Controlled Flight into Terrain (CFIT)

12. Icing

13. Bird Strike

14. Loss of Control (Weight & Balance)

15. Air Navigation

16. Airworthiness (Maintenance & Design)

17. Maintenance

18. Automation

While by definition aviation safety refers, to all efforts that are taken to ensure

air travel is free from factors that may lead to injury or loss, it is fast becoming

increasingly complex and difficult to allocate safety accountabilities and responsi-

bilities. In order to ensure aviation safety, the safety responsibilities are cascaded

down, defined clearly, documented comprehensively and are communicated

between the regulator, the airline company and the operational unit.

Beside the enforcement of the international, regional and national regulatory

arrangements and requirements, every regulator is required to carry out investiga-

tions into those air accidents that take place within their own territory. The sole

purpose of these investigations is the prevention of aircraft accidents and therefore

the improvement of aviation safety. In order to avoid conflicts to the fact that a

supervisory authority might be involved in the actual root cause of an air accident,

by issuing inappropriate regulations or by failing in its obligations, Aircraft
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Accident Investigation Bureaus are independent to Aviation Agencies (Ale et al.

2006; Moses and Savage 1989).

Aviation safety requires airlines to have a method of measuring effectiveness

and performance of maintenance and inspection. Moreover, it requires them to have

internal evaluation programs for continual monitoring of internal processes,

programs and procedures. Subsequently, the eight building blocks of safety man-

agement are presented (FAA 2006):

1. Senior management’s commitment to the management of safety

2. Effective safety reporting

3. Continuous monitoring through systems to collect, analyze, and share safety-

related data arising from normal operations

4. Investigation of safety occurrences with the objective of identifying systemic

safety deficiencies rather than assigning blame

5. Sharing safety lessons learned and best practices through the active exchange of

safety information

6. Integration of safety training (including Human Factors) for operational

personnel

7. Effective implementation of Standard Operating Procedures (SOPs), including

the use of checklists and briefings

8. Continuous improvement of the overall level of safety
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Fig. 9.1 Air traveler decision-making

9 Risk, Safety and Security 177



Judgment errors among operational units are well documented and have

contributed to numerous accidents, injuries and fatalities (NTSB 2000). In general,

the human factor is seen as the weakest link in aviation safety. Thus, crew resource

management and line oriented flight training become standard procedures in the

airline industry. The training involves a full mission simulation of situations which

are representative of line operations, with special emphasis on situations that

involve communications, management and leadership. A special focus is put on

aeronautical decision-making (ADM), which can be characterized by decisions

made under stress and involve ill-structured problems in which a flight crew must

react quickly in a dynamic and uncertain environment (Jensen 1997) (Fig. 9.1).

In summary, aviation safety by a large proportion depends on regions of the

world, the age of aircraft as well as the airline.

9.4 Security

The current aviation security structure, its policies, requirements, and practices have

evolved since the enforcement of the Convention on International Civil Aviation and

were heavily influenced by a series of high profile aviation security incidents.

Historically, the national governments have maintained that providing security was

the responsibility of air carriers and airports as part of their cost of doing business.

However, with the rise in air piracy and terrorist activities that threatened commercial

aviation but also national security, discussions began to emerge about who should

have the responsibility for providing security at airports. In other words, aviation

security is not so much related to the airplane itself, but rather to intelligence

gathering, pre-boarding procedures and airport security personnel. The various

components to the aviation security were as follows (Seidenstat 2004):

• Intelligence gathering: National and international intelligence and law enforce-

ment agencies around the globe work together to identify and disrupt terrorist

activities. Customs and Border Protection activities further identify potential

terrorists and bar their entry into a country and airports respectively.

• Controlling access to secure air operations areas: Existing access controls

include requirements intended to prevent unauthorized individuals from using

forged, stolen, or outdated identification or their familiarity with airport

procedures to gain access to secured areas. The focus of this function is the

clearing and badging personnel with access to airport areas and aircraft.

• Screening of passengers and carry-on luggage: Screening checkpoints and the

screeners who operate them are a key line of defense against the introduction of

dangerous objects such as weapons or explosives into the aviation system. Over

two million passengers and their baggage must be checked each day for articles

that could pose threats to the safety of an aircraft and those aboard it. The air

carriers are responsible for screening passengers and their baggage before they

are permitted into the secure areas of an airport or onto an aircraft. Air carriers
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can use their own employees to conduct screening activities, but mostly air

carriers hire security companies to do the screening.

• Screening of checked baggage and cargo: The methods used included explosive

detection systems (EDS), explosive tract detection systems (ETD), canines, and

baggage matching with passengers.

• Aircraft protection: Hardened cockpit doors prevent unauthorized access to the

flight deck and pilots undergo special training to become authorized and ready to

protect the cockpit with firearms. In addition, undercover armed air marshals are

stationed on flights.
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The key to effective security is vigilance for the aviation industry, which

depends on careful audit and regular testing of the security system. A core principle

in security is that the measures to protect and prevent an attack should be commen-

surate with the risk. This should be kept under continual review, with measures

increased and decreased, commensurate with changes in the risk. Traditionally,

authorities have employed a ‘layered approach’ to aviation security. As new threats

emerge, an additional layer of measures is applied. In the wake of the 9/11 disasters,

security measures were aggravated worldwide while announced and unannounced

inspections of airport security increased. The theory goes that, in doing so, you

counter the specific threat and provide a level of redundancy should another

measure fail. There is growing realization that this approach is not sustainable

and indeed several holes in aviation security still exist (see Fig. 9.2). Moreover, the

efficiency of airport and airline processes has been degraded by these layers of

security measures, with questionable effectiveness in terms of security.

9.5 Integrated Risk Management System

The balance between the needs of security and the needs of facilitation has been

altered, particularly in the ‘post-September 11’ era. In aviation security there is a

need for a new risk management based approach. The piecemeal approach adopted

in the past needs to be superseded by a more holistic and scientific approach.

Furthermore, new security requirements that are applied in response to a change

in the risk assessment need to be subjected to a periodic regulatory impact assess-

ment. Integrated Risk Management System in commercial air travel is a term

simply applied to the integration of all management systems dealing with safety,

security and perceived risk within the aviation industry and describes the relation-

ship and operational responsibility of each supporting management system (Lu

et al. 2006):

• Enterprise Risk Management (ERM) System

• Environmental Safety Management System (ESMS)

• Quality Management System (QMS)

• Safety Management System (SMS)

• Security Management System (SeMS)

• Supplier Management System (SUMS)

Review Questions

• Why must failure probabilities always be wrong for any particular case?

• Why do people tend to overestimate risks caused by aviation?

• What is meant by “perceived risk”? How does one conceptualize this type of

risk?
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• What is the principle international organization for regulatory arrangements and

requirements in aviation? What are tasks of the organization?

• What is meant by aviation safety? What issues are parts of aviation safety

management?

• Who has the responsibility of providing aviation security? Provide examples for

the components of aviation security!
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Chapter 10

Aviation Governance

Roland M€uller

Abstract

• Corporate Governance in aviation is important for the long-term success of all

enterprises in the aviation industry.

• Corporate Governance produces a measurable added value for the company

itself, for their shareholders and stakeholders.

• Building a talented board of directors in an aviation enterprise is a challenge but

the one of the key elements for an efficient steering and controlling.

• Aviation Governance should be established on four levels: situational, strategic,

integrated and controlled.

10.1 Introduction

Corporate Governance was an issue for the first time in 1930 after shareholders had

experienced the dramatic stock market crash of 1929. It became obvious that

shareholders have only a theoretical power. The real power in a company rests

with the Board of Directors (BoD). After the publication of the first UK Code for

Corporate Governance 1992 the subject had been discussed in a larger circle.

Specific recommendations for improving the interaction of shareholders,

stakeholders, BoD and Executive Management (EM) were available now.

Today, there exist over 120 Codes for Corporate Governance worldwide and an

almost incalculable amount of literature is published on this subject. Even the

jurisdiction relating to liability claims against directors and officers were influenced

by the debate on this issue. Nowadays, it is clear that even an effective Corporate

Governance cannot guarantee the success of an enterprise, but it can support it in an
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important degree. In particular, the composition of the BoD and the internal

regulation of tasks and competencies of the strategic and the executive management

are critical factors for long-term success. Corporate Governance is therefore in the

complex system of aviation of particular importance.

10.2 Significance and Function of Corporate Governance

The term “Aviation Governance” is the shortened form for “Corporate Governance

in aviation”. Corporate Governance can be defined by a word-for-word translation

as “Leading a corporation”. But the meaning of this term is much wider. One of

the leading experts for Corporate Governance, Sir Adrian Cadbury, summarized the

meaning as follows: “Corporate Governance is concerned with holding the balance

between economic and social goals and between individual and communal goals.

The aim is to align the interests of individuals, corporations and the society as closely

as possible.” (Cadbury 1999). Corporate Governance is also a set of relation-

ships between a company’s management, its board, its shareholders, and other

stakeholders (OECD 2004); it is the system by which companies are strategically

directed, integratively managed, holistically controlled in an entrepreneurial and

ethical way, in a manner appropriate in each particular context (Hilb 2008).

In the report of the working group for Corporate Governance in Switzerland the

meaning was focused on stock listed shareholder companies: “Corporate Governance

encompasses the full range of principles directed towards shareholder’s interest

seeking, a good balance between direction and control and transparency at the top

company level while maintaining decision-making capacity and efficiency.”

(Hofstetter 2002). In fact Corporate Governance compromises principles for all

types of companies even for non profit organisations and for all fields of businesses.

Therefore Corporate Governance is also an important subject for the aviation industry.

Codes for best practices of Corporate Governance have been established all

around the world, but quite differently from country to country (the European

Corporate Governance Institute provides a list of all codes: www.ecgi.org/codes/

all_codes.php). The most important and most relevant countries to consider hereby

are the United Kingdom (Cadbury Report, Combined Code), South Africa (King’s

II Report) and the U.S. (Sarbanes-Oxley Act). In Switzerland economiesuisse

published the Swiss Code of Best Practice for Corporate Governance in 2002; the

English version has been updated in 2007 (Economiesuisse 2007). The London

Stock Exchange published a practical guide to help the board of directors

implementing the recommendations in the UK Combined Code in 2004 (London

Stock Exchange 2004). This guide is highly recommended and worth to download

under: www.londonstockexchange.com.

In all codes one point has a high priority: the problem of power and control in

complex organisations. Therefore checks and balances in the outer and the inner

circle of a company are very important. This situation can be illustrated with two

triangles one in another as follows (Fig. 10.1) (B€ockli 1996):
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Corporate Governance has two different functions (M€uller 2004):

• In the sense of organisational control: Uppermost constitution of business

management, i.e. appropriate specification of the tasks and functional structuring

and formation of the topmost management bodies

• In the sense of organisational correlation: Relationship of the uppermost man-

agement bodies to the shareholders and to business relevant shareholder groups

(Shareholder Value and Stakeholder Value)

The Codes for Corporate Governance for the most part contain no absolute

obligatory provisions. Rather, deviations from the recommendations are possible,

but then there must be justification for this deviation, fully in the sense of “comply

or explain”. If a company fulfils all recommendations for Corporate Governance it

is enough to declare this in the annual report. If there is a deviation three measures

have to be taken. Firstly, it must be explained why a certain recommendation is not

followed. Secondly, it is to point out which solution is chosen in its place (or, in the

event of “large-scale rejection”, why a solution is not considered necessary).

Finally, the management has to declare that the chosen solution will be strictly

followed as described (Financial Reporting Council 2010).

Good Corporate Governance is based on clear structures and strategies. Therefore,

bylaws, regulations, minutes and other documents are necessary. This is linked with

formalism and expenditure of time. But the outcome of good Corporate Governance

is a clear value proved by the following ten points (based on M€uller 2004):

1. Appropriate relationship between owners and management
The owners can clarify their goals and values in a written owner’s strategy.

Based on it the Board of Director’s has to establish an appropriate business

strategy. The owner’s strategy provides clarity and a clean separation of roles

between owners and management.

2. Efficiency in management and control
Clear tasks, precise skills and responsibilities associated increase in the clarity

of leadership. This leads to a more accurate implementation of controlling and

reporting, which ultimately leads to an improvement in strategic leadership.

The focus on the clear central task stimulates awareness and encourages the

development of core competencies.

3. Reduction of the leadership effort
Clear roles and responsibilities reduce tensions in the management and avoid

unnecessary duplication. The leadership effort can be reduced.
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checks and balance (Based on

B€ockli 1996)
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4. Improvement of the ratings for banks
New banking regulations require detailed audits of clients and transactions. Not

only hard facts as balance sheet and income statement but also soft facts as

the composition of the board of director’s and the name of the audit company

are today important for the bank rating. As a result, compliance with

the recommendations of Good Corporate Governance will improve the

creditworthiness.

5. Reduction of insurance premiums
Risk management is an integral part of Corporate Governance. Risks are

systematically collected, assessed and mitigated as far as possible. The insur-

ance company will receive an objective and complete overview of the risk

situation. As a result, the company benefits from reduced insurance premiums.

6. Strengthening customer relationships
Customers who rely on stable relationships receive the guarantee, to have a

supplier, which sets itself on continuity and long-term business development.

On this basis, stable customer relationships are built and established.

7. Improvement of supplier relations
Companies with a consistent implementation of Corporate Governance, in

particular with respect to the quality focus, are reliable partner suppliers.

8. Simplification of cooperation
Joint ventures between companies and cooperation in group structures get

easier with transparent and well documented organisations. Corporate Gover-

nance can help to simplify such cooperation.

9. Liability prevention
In most countries the “Business Judgement Rule” is applied in court. According

to this rule the judges have to consider whether the directors or officers have

acted in a concrete situation as a reasonable businessman. Today judges expect

the management to comply with the recommendation for good corporate

governance.

10. Improvement of ethic conduct
Aviation companies with a careful implementation of Corporate Governance

Guidelines are improving the ethic conduct of all employees. Corruption and

bribes cannot be ruled out with clear guidelines, but at least be reduced.

10.3 Building a Talented Board of Directors

Corporate governance has a special significance for the whole aviation industry.

Each airport, aircraft producer, airline or maintenance and overhaul enterprise must

have a special focus on security and safety. As a consequence risk management is

the first subject of corporate governance with a special importance for the aviation

industry. The second point is the focus on compliance. An enormous number of

national and international regulations must be followed and monitored especially

from the International Civil Aviation Organization (ICAO) or from the European
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Aviation Safety Agency (EASA). A third subject of corporate governance with

special importance to the aviation industry is the financial planning and controlling.

Aviation enterprises require high financial resources. The frequency and the ampli-

tude between profits and losses are much higher than in any other industry. And

finally as a fourth point of corporate governance the composition of the board of

directors and of the executive management is more important than in many other

branches.

The Board of Directors is a group of individuals who are elected by stockholders

to establish corporate management policies and make decisions on major company

issues, such as company strategy. The Board of Directors’ role is to provide

entrepreneurial leadership of the company within a framework of prudent and

effective controls, set strategic aims, and set the company’s values and standards

and ensure that its obligations to its shareholders and others are understood and met

(Financial Reporting Council 2008). Therefore it is clear that the Board of Directors

is a key element for the success of a company.

Building a talented an efficient board of directors is demanding. Especially the

balance between requests and remuneration is difficult to find. A practical exercise

can make the facts clearer.

The number of members should be three for small companies, five for medium

companies and seven for big and public listed companies. An odd number is

favourable to prevent stalemates. The criteria for the distinction in small, medium

or big companies are assets, turnover and employees. In the European countries the

following figures are significant (Table 10.1):

Table 10.1 Qualification criteria for enterprise categories (European Commission Recommenda-

tion 2003/361/EC)

Enterprise category Headcount Turnover Or Balance sheet total

Medium-sized < 250 � € 50 million � € 43 million

Small < 50 � € 10 million � € 10 million

Micro < 10 � € 2 million � € 2 million

Define key elements (number of members, personal and social skills,
constitution and committees) for a talented board in the following
company:
– Airline with home base in Europe

– Operating 3 A-320 and 3 Dash 8-300

– Destinations only in Europe

– 150 employees

– EASA Part-145 licence for repair and overhaul

– Low price strategy with small administration

– Actual family owners with target initial public offering (IPO)
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In Switzerland the criteria are the same but according to Art. 727 of the Swiss

Code of Obligations (valid from 1.1.2011) the figures are different to qualify a big

enterprise: more than CHF 20 Mio. assets, more than CHF 40 Mio. turnover and

more than 250 FTE (full time employees).

In medium and big companies the chairman of the board and the CEO should not

act in personal union regarding the resulting advantages and disadvantages:

• Advantages of a personal union:

– Detailed knowledge in technical and business concerns

– Current and direct information by means of the management function

– Versatile opportunities for self motivation via profit sharing

– Safeguarding pursuant to employment law and according to social insurance

law

• Disadvantages of a personal union:

– Independence and with that limited objectivity

– Risk of pursuing own interests

– Insufficient information of the remaining executive boards

– Difficult control can cause tension in the executive board

The nomination of a chairman is compulsory that of a vice-chairman is optional.

But a vice-chairman is recommended, because the chairman could get ill or have an

accident and in consequence would no more be able to fulfil his duty. Furthermore

the chairman could have a conflict of interest. In all such cases it’s useful when the

vice-chairman can lead the meeting of the board of directors.

The most important point is the optimal selection of the board members. The

majority should be non executive and independent. This qualification fulfils only a

person who was not an employee of an aviation enterprise in the last 5 years, who is

no important shareholder, customer or supplier and who has no close relationship to

the auditor. Each member should have useful knowledge and helpful social skills

under the aspect of a general view on the whole board of directors. To be sure that

all the requested skills are represented, the following matrix is helpful (Table 10.2):

It is necessary to carefully select the secretary of the board because he has access

to all documents, hears everything in the meetings and knows even the details of the

Table 10.2 Optimal composition of the board of directors (Hilb 2008)

Social role

Know how

Coach/

Team-player Analyst Critic

Entre-

preneur

Sponsor/

Communicator

Auditing/Controlling

Aviation knowledge

Marketing/Customer

Risk management /Compliance

Human resources/ Internat relations
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enterprise strategy. He must be absolutely loyal to the company and keep secrets

strictly confidential. An ideal but expensive solution is the choice of a lawyer as the

board secretary. In this connection it should be added that minutes of meetings are

very important not only for the company but especially for the board members. In

cases of responsibility and liability, minutes are the sources for accusation and

defence. Short minutes without details of discussions or documents as basis are

almost worthless. Minutes should always be signed by the chairman and the

secretary. Further information and help for taking minutes can be found in: M€uller
(2009) Protokollf€uhrung und Protokollauswertung, Dike Verlag.

Art. 716a CO assigns the ultimate direction of the company to the board of

directors, which has non-transferable and inalienable duties. The board is responsi-

ble for:

(a) the ultimate management of the company and giving of relevant directives

(b) the establishment of the organization

(c) the structuring of the accounting system and the financial controls, as well as the

financial planning

(d) the appointment and removal of the persons entrusted with the management and

representation of the company

(e) the ultimate supervision of the persons entrusted with the management of the

company in particular in view of compliance with the law, the articles of

incorporation, regulations and directives

(f) the preparation of the business report, as well as the preparation of the general

meeting of shareholders and the implementation of its resolutions

(g) the notification of the judge in the case of over indebtedness.

Furthermore, Art. 717 CO states that the board of directors shall perform their

duties with due care and will safeguard the interests of the company

In addition, according to Art. 626 CO, an organization must establish rules

concerning its board of directors. The board of directors issues organizational

regulations, which are based on Art. 716b CO. They define the organization,

responsibilities and authority of the executive bodies or spheres within a company,

i.e. the board of directors and its members, its committees and its chairman, the

chief executive officer as well as the executive management of the company and its

subsidiaries and divisions. Such organizational regulations are generally concerned

with the operation of the organization, setting out the form, manner or procedure in

which a company should run. Although organizational regulations tend to contain

some aspects of corporate governance, the section remains rather limited in scope

and has a different purpose. Internal corporate governance guidelines provide the

framework for governance in a company; they promote the effective functioning of

the board and its committees and establish a set of expectations as to how the board

should perform its functions. They promote the interests of shareholders and further

the company’s commitment to best practices in corporate governance.

A special question that should also be clarified in the organizational regulations

is the benefit or the unnecessary expense of committees. According to the Swiss

Code of Best Practice for Corporate Governance it is recommended to form three
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committees: an audit committee, a nomination committee and a remuneration

committee. But in boards with only three members it should be seriously evaluated

if such committees are really helpful. A committee is always a way to focus on a

special task. Therefore it’s usually an advantage to have at least an audit committee

to concentrate on financial aspects. The nomination and remuneration committee

can be joined in one, because it’s for example not possible to find a CEO without

discussing the remuneration.

Audit committee members need to be able to evaluate and supervise any issue of

internal auditing and external financial reporting. Many audit committees are also

responsible for overseeing risk management. Therefore, it is essential that audit

committee members have the financial skills and capabilities to carry out these

activities adequately. Corporate governance codes recommend that board

committees are composed of non-executive and preferably independent members.

Non-executive directors are board members who do not at the same time serve as

members of the management board. Independent directors are individuals who are

not affiliated with the company, whether in a shareholding, supplier, customer,

consulting, family, or current or recent employment capacity. According to the UK

Combined Code of the Financial Reporting Council (2008) the independence is not

given when a director had an employee contract in the last 5 years with the

company.

The purpose of an audit committee is to ensure that all financial reporting and

control systems employed by the company and its particular divisions meet the

requirements of the adopted accounting standards and regulations and that both the

internal and external audits and control procedures are adequate to confirm that they

do so. Furthermore, such a committee should serve as an independent and objective

body to monitor the integrity of the financial reporting. In addition the committee

should maintain an orderly financial and administrative status and insure introduc-

tion and maintenance of systems that are applied to support the achievement of such

goals in the areas of finance, accounting and legal. Even if the audit committee

fulfils specific responsibilities, such as review internal interim accounts, liquidity

reports and annual accounts, the board of directors remains fully responsible for the

structuring of the accounting system and the financial controls, as well as the

financial planning.

Aviation enterprises at a higher degree are confronted with risks. Therefore, a

special risk management committee could be appropriate remedy. The purpose of

such a committee should be:

• to determine and to assess business and safety risks within the company

• to overview the process of business and safety risk management

• to confirm mitigating actions including proper insurance cover are in place to

reduce risks to acceptable levels

• to report quarterly to the board of directors and to make propositions for further

improvement of the risk management

• to ensure that the company maintains a register of business and safety risks

together with the mitigating actions to reduce the risks
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• to review the proper management of the identified business and safety risks; this

includes the necessary risk management process

• to guaranty protection of data privacy

• to supervise the conformity of all processes with the legal requirements

• to report quarterly to the board of directors and to recommend measures for risk

awareness and management

10.4 Recommendations for Aviation Governance

Since the first code of best practice for corporate governance in1992, more than 120

different codes have been published. Most of them are directed to listed, or at least

large companies. A few of them contain recommendations for public or non profit

organisations, but no one of them is especially addressed to the aviation gover-

nance. This is one of the reasons that provoke the following main weaknesses of

current corporate practices (Hilb 2010):

• Most national corporate governance guidelines propose a “one size fits all”

approach, which is dangerous.

• There is a lack of strategic direction in much of board practices.

• Board selection, appraisal, remuneration and development often lack integration

and professionalism.

• Often there is al lack of in-depth know how in risk management at board level.

To avoid these problems it is necessary to extract from the most relevant codes

those recommendations which are not only adoptable but also useful for the

aviation Industry. A good starting point is the well established UK Corporate

Governance Code in the actual version 2010 (Table 10.3):

The I.FPM – Center for Corporate Governance at the University of St. Gallen

followed this way already for the small and medium enterprises (Binder et al.

2009). Based on this publication it is possible to give specific recommendations

for the aviation governance subdivided in situational level, strategic level,

integrated level and controlling level.

10.4.1 Situational Level

Under this aspects only those recommendations are listed up which gave due

consideration of particular circumstances within the aviation industry:

• The advantages and disadvantages of the aviation industry
The possible advantages (e.g. international, English language as standard)

should be exploited and the possible disadvantages (e.g. huge number of

regulations, high risk business, necessity of financial resources, fast change)
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should be actively counteracted for the sake of effective direction and control of

the aviation industry.

• Ownership interests within the aviation industry
The owner (shareholder, public corporation or investors) should lay down a

comprehensive ownership strategy which reflects the ownership interests and is

Table 10.3 Main principles of the UK corporate governance code (UK Corporate Governance

Code 2010)

The role of the board Every company should be headed by an effective board which

is collectively responsible for the long-term success of the

company

Division of responsibilities There should be a clear division of responsibilities at the head

of the company between the running of the board and the

executive responsibility for the running of the company’s

business

The chairman The chairman is responsible for leadership of the board and

ensuring its effectiveness on all aspects of its role

The non-executive directors As part of their role as members of a unitary board, non-

executive directors should constructively challenge and

help develop proposals on strategy

The composition of the board The board and its committees should have the appropriate

balance of skills, experience, independence and knowledge

of the company to enable them to discharge their respective

duties and responsibilities effectively

Appointments to the board There should be a formal, rigorous and transparent procedure

for the appointment of new directors to the board

Commitment All directors should be able to allocate sufficient time to the

company to discharge their responsibilities effectively

Development All directors should receive induction on joining the board and

should regularly update and refresh their skills and

knowledge

Information and support The board should be supplied in a timely manner with

information in a form and of a quality appropriate to enable

it to discharge its duties

Evaluation The board should undertake a formal and rigorous annual

evaluation of its own performance and that of its

committees and individual directors

Re-evaluation All directors should be submitted for re-election at regular

intervals, subject to continued satisfactory performance

Financial and business reporting The board should present a balanced and understandable

assessment of the company’s position and prospects

Risk management and internal

control

The board is responsible for determining the nature and extent

of the risks it is willing to take in achieving its strategic

goals; the board should maintain sound risk management

and internal control

Audit committee and auditors The board should establish formal and transparent

arrangements for corporate reporting, risk management; set

internal control principles and maintain an appropriate

relationship with the company’s auditor

Responsibilities of the

shareholders and disclosure

Stewardship code (upcoming)

Disclosure and transparency rules

194 R. M€uller



to be periodically reviewed and revised as required. The ownership strategy

should comprise in particular aspects of corporate vision, independence or

alliance, management structure, growth, financing, risk policy, dividend policy

and succession planning.

• Size of the Board of Directors
The size of the board of directors should be dependent upon individual

situations. For small enterprises (up to 50 employees) the IFPM – Center for

Corporate Governance at the University of St. Gallen recommends 3 directors,

for medium-sized enterprises (up to 500 employees) 5 directors and for public or

large enterpriser (over 500 employees) 7 directors.

• Structure of the Board of Directors
Boards of directors should comprise of an independent chairperson as well as an

additional independent member. A vice-chairperson is to be elected. The secre-

tary of the board of directors should not be a member of the board and, as far as

possible, be independent. A person is deemed independent when no situational

circumstances exist which could encroach upon his or her free opinion-forming

towards the shareholders, the board of directors or the executive management

(e.g. main customer, main supplier, employee of the enterprise).

10.4.2 Strategic Level

The recommendations under the strategic level target the direction of the

enterprises, especially the strategy and the organisation:

• Main duties of the Board of Directors
According to Art. 716a of the Swiss Company Law the inalienable and non

transferable duties can be summarized with “4 S”: Strategy, Systems, Staff and

Supervisions. To comply with the “Strategy Duty” the board of directors

determines the strategic objectives, the resources for their achievement and

provides for an ongoing balance between objectives and resources. To fulfil

the “Systems Duty” the board of directors sets up the organisation and is

responsible for the structuring of the accounting system, the financial planning

and financial controls as well as for risk and crisis management. Concerning the

“Staff Duty” the board of directors is responsible for the appointment and

removal of the persons en-trusted with the management. And finally the “Super-

vision Duty” determines the board of directors responsible for the ultimate

supervision of the persons entrusted with the management; the board of directors

has to ensure compliance with the law, regulations, directives, and ethical

guidelines.

• Corporate Strategy
The board of directors and the executive management have to formulate a

corporate strategy on the basis of the strategy laid down by the owners of the

company. This corporate strategy should be periodically reviewed and revised as
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required. The development and implementation of such a strategy is to be clearly

embedded within appropriate procedures and comprises the following stages:

SWOT-analyses, strategy vision, approval of strategy by the board of directors,

business plan, financial plan, setting up the implementation and periodic control.

• Clarification of roles between Board of Directors and Executive Management
The board of directors provides the strategic prerequisites, approves the corpo-

rate strategy and monitors its implementation. The executive management

develops and implements the corporate strategy. The board of directors should

delegate operative tasks to the executive management. In critical situations, the

board of directors needs to deal with the affairs of the enterprise, particularly

intensively, to devote additional time to the enterprise as well as to intervene

operatively as the situation requires.

• Requirements of the members of Board of Directors and Executive Management
The successful direction and management of an aviation enterprise requires the

members of the board of directors and executive management to be personalities

of integrity and commitment, possessing professional as well as leadership and

social competences. Due to the internationality of the regulations in the aviation

industry all board members should have adequate knowledge of the English

language. At least one member must have practical experience or qualified

theoretical knowledge in aviation.

• Organisational regulation
An organisational regulation is mandatorily necessary for a delegation of man-

agement activities to the executive management. It should regulate the functions

and collaboration of the board of directors and the executive management, in

particular: apportionment of duties, competences and responsibilities, signatory

power, frequency of meetings with main agenda points, internal and external

communication. The organisational regulation is to be issued by the board of

directors and should be regularly reviewed.

• Decision-making within the board of directors
With regard to important decisions, the board of directors should give due

consideration to the relevant interests of the various stakeholders. For this

purpose, each member of the board should conduct a SWOT analysis from a

different stakeholders’ point of view: “Four Hats Principle” (including

customers, owners, personnel, society).

10.4.3 Integrated Level

An efficient board of directors and executive management is the target of the

recommendations under this level:

• Constitution of the Board of Directors
The board of directors should function as a team on the basis of a culture of trust.

In addition, the members of the board should be equipped with various role skills
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such as the roles of the critical thinker, the controller or the innovative thinker. In

an aviation enterprise the board of directors should comprise of at least one

female member; this is to assure more success relevant diversity in the decision-

taking process. With special committees (audit, nomination and remuneration,

risk management) the efficiency of the board can be increased.

• Chairperson of the board of directors
The chairmen of the board of directors should lead by example and make every

effort to achieve a constructive open corporate culture of trust between the

shareholders, the board of directors, the executive management and the work-

force. The chairperson is responsible for upholding the interests of the aviation

enterprise, the introduction of new ideas, the elaboration of current challenges as

well as the effective preparation and chairing of the meetings of the board. He

must ensure the provision of punctual and relevant information to the entire

board of directors.

• Avoidance of conflicts of interest
All members of the BoD and the EM are to avoid conflicts of interest. In any case

of conflict of interest arising, such has to be reported to the chairperson of the

BoD. The chairperson of the BoD should then be responsible for proposing an

adequate resolution on the matter (generally in the absence of the member

affected) to the BoD.

• Objectives and assessment of Board of Directors and Executive Management
The board of directors has to periodically assess its capabilities as a corporate

organ for the aviation enterprise. In coordination with the other members of the

board, the chairman must annually assess the capabilities of himself and of

the other members. The same assessment should be done for all members

of the executive board. All assessments are to be conducted on the basis of

prior agreed qualitative criteria and quantitative objectives.

• Remuneration of Board of Directors and Executive Management
The board of director has to ensure that the aviation enterprise remunerates the

members of the board and the members of the executive management based on

internal fairness, external equity and competitive company performance.

• Instruction and training of Board of Directors and Executive Management
Especially in the fast changing aviation industry the instruction and training

of all employees are very important. Therefore the board of directors has

to ensure a suitable induction of newly elected members and an adequate

advanced training of members of the board of directors and the executive

management.

• Succession planning
Based on international regulations the national civil aviation authorities (CAA)

demand assessments for higher qualified postholders (e.g. postholder flight

operations, postholder ground operations, postholder crew training or postholder

maintenance). The board of directors has to undertake early and careful planning

of the succession of such postholders as well as of members of the board of

directors or of the executive management.
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10.4.4 Controlling Level

Finally under the aspect of controlling it is possible to list up concrete

recommendations for effective supervision within the aviation enterprise:

• Information and reporting
Decisions in an aviation industry must be based on actual and precise informa-

tion. The board of directors must therefore establish a management information

system (MIS) which is adjusted to the requirements of the aviation enterprise.

The monthly reporting should include all relevant details for direction and

control activities such as CEO report, CFO report, cockpit charts, projects status,

rolling liquidity plan for 12 months and quarterly a forecast.

• Communication and Whistle Blowing System
The chairperson of the board of directors and the president of the executive

management are obliged to ensure a mutual corporate culture of trust. This

represents the basis for sustainable business success. It can be helpful to imple-

ment a whistle blowing system by which an employee can report ethical or

criminal misconduct to a fellow employee or superior within the aviation

enterprise without fearing negative consequences.

• Risk Management and Safety Management System
The board of directors has to implement and to control an efficient risk manage-

ment system for permanent and systematic recording of all kinds of risks with

regard to the existence and the development of the aviation enterprise. It must

involve analyzing and prioritizing recognized risks as well as defining and

implementing adequate strategic or surgical measures to minimize non-tolerable

risks. A special safety management system (SMS) should be the tool to manage

the safety in aviation.

• Compliance with regulations
The board of directors has to safeguard the compliance of the aviation business

with appropriate legal and ethical standards. A permanent monitoring of the

international and national laws and regulations is necessary.

• Keeping minutes
The board of directors has to ensure suitable and sufficient keeping minutes of its

meetings which record its deliberations and resolutions passed. With regard to

the executive management, records within the minutes should only be that of

resolutions passed. The execution of all resolutions must be monitored with

proper record of pending items.

• Financial auditors
The board of directors has to propose to the general meeting of shareholders the

election of competent and independent financial auditors. The board is to obtain an

assessment of their effectiveness. For this purpose, the board or a delegatedmember

thereof is to meet together with the financial auditors at least once each year.

• Annual report to the owner
The board of directors has the duty to report to the shareholders on the activities

of the board of directors and the executive management. The annual report for
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the past financial year is to be presented to the shareholders at the annual general

meeting. A written form of the annual report should also include details of the

effective direction and control of the aviation enterprise.

Review Questions

• How can the term “Corporate Governance” be defined?

• What are the two main functions of Corporate Governance?

• In which areas a concrete added value will be created through Corporate

Governance?

• What are the qualification criteria for aviation enterprise categories?

• How many directors should be nominated for a small, medium or big enterprise?

• What are the advantages and disadvantages of a personal union BoD chairman

and CEO?

• How should the Board of Director’s in an aviation company be composed?

• Which committees are useful for an aviation company?

• How can Corporate Governance in aviation be improved on the situational level?

• How can Corporate Governance in aviation be improved on the strategic

level?

• How can Corporate Governance in aviation be improved on the integrated level?

• How can Corporate Governance in aviation be improved on the controlling

level?
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Chapter 11

Risk Management in Aviation

Roland M€uller

Abstract

• Risk Management is an ongoing process based on a systematic collection and

analysis of all relevant risks for a company.

• Aviation companies are particularly exposed to risks and must lay special

emphasis on a comprehensive Risk Management.

• The quality of the Risk Management depends extremely on the enterprise

culture; an efficient Risk Management starts at the level of the Board.

• In the operational area the Corporate Risk Management may be complemented

and optimized by an integrated Safety Management System.

• For aviation companies it is recommended to consider a D&O-Insurance.

11.1 Introduction

Risk Management is not a new subject, neither for individuals nor for companies.

Risk Management for individuals means the execution of certain actions, providing

them with increased control over future events and a confidence to move forward

with their interests intact despite the uncertainty of events ahead (Kalia and M€uller
2007). What’s new is the number of legal regulations for Risk Management in

enterprises.

In an enterprise, several individuals work together. This already leads to a

bundled wish for increased control over future and risk. In addition, the perfor-

mance of an enterprise has direct or indirect effects not only on the employees but

also on the owners, customers, suppliers, and other stakeholders. They all want the

enterprise to know their risks and to take corresponding mitigation actions.
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Especially in the aviation industry operators, pilots and passengers have a greater

need for safety and security based on an efficient Risk Management.

All enterprises are confronted with risks. Unfortunately, risks are often

recognised too late, so that neither enough time nor adequate measures are available

to prevent the resultant damage from the realisation of the risk potential. To prevent

this, every farsighted enterprise management should aim to recognise possible risks

and to minimise as far as possible the most dangerous amongst these through

adequate strategic or surgical measures. Therefore, consciously or unconsciously

every enterprise management pursues Risk Management as a rule (Kalia and

M€uller 2007).

11.2 Importance of Risk and Safety Management in Aviation

Aviation systems are characterized by a huge number of complex interactions and

interdependences between stakeholders and disastrous consequences in the case of

an accident, so that safety and risk management accompanied aviation since the

early days. What has changed over the last decade is the way how safety in aviation

is managed. Safety in aviation can be measured by the amount of injured passengers

in relation to flown kilometres. Flying has become the most secure industry

worldwide with a current ratio of 0.14 casualties per one billion flown kilometres;

in other words: a passenger has to fly for 100297 years each week from Zurich to

New York to experience an accident in theory (Maggi 2009). Despite this convinc-

ing numbers all stakeholders in Aviation still concentrate on further improvement

of aviation safety.

Technical progress and the globalization triggered and immense growth of the

aviation industry, especially between 1944 and 2001. International and national

aviation authorities developed minimum safety standards which led to numerous

safety guidelines and regulations. The recent amendments of the International Civil

Aviation (ICAO) Annexes 6 and 14 established the obligation for Aviation Service

Providers to introduce a Safety Management System (SMS). Therefore several

consultancies offer special services in risk and safety management systems for

aviation industries (e.g. AeroEx in Buchs, www.aeroex.eu).

The subject Corporate Governance is important for all companies (small,

medium or big, family hold or stock quoted, private or public). One recommenda-

tion in the leading codes of best practice for Corporate Governance is the imple-

mentation of a Risk Management System (RMS). The actual UK Corporate

Governance Code (Financial Reporting Council 2010) demands in chapter A.1:

the board of director’s has to control that the systems of risk management are robust

and defensible. In addition UK Financial Services Authority (FSA) Rule 7.2.5

requires companies to describe the main features of the internal control and risk

management systems in relation to the financial reporting process.

The over-all risk management in the context of Corporate Governance has to be

distinguished from the focused operational risk management in the aviation. It is
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therefore helpful to speak of “Corporate Risk Management” if the over-all approach

in the sense of Corporate Governance is intended. A part of the corporate risk

management is the Internal Control System (ICS) The ICS is one of the key

management instruments and is defined by the Committee of Sponsoring

Organizations of the Treadway Commission (COSO) as a process effected by an

organization’s structure, work and authority flows, people and management infor-

mation systems, designed to help the organization accomplish specific goals or

objectives;

The challenge for the aviation industry is to combine the Corporate Governance

Risk Management with the Safety Management System. The SMS includes the

process of hazard identification (HAZID) based on the standards and recommended

practices (SARPS) of ICAO. The experience of successful aviation companies

leads to the conclusion that the SMS should base on the Corporate Risk Manage-

ment without touching the aspects of internal controlling as follows (Fig. 11.1):

Researches by the I. FPM Center for Corporate Governance at the Institute for

Leadership and Human Resources Management at the University of St. Gallen

Corporate Risk Management Corporate Risk Management 

Internal
Control System 

Safety Management System 

Hazard
Identification

Fig. 11.1 Connex of risk management and safety management system

Table 11.1 Mistakes and deficiencies at board level (Kalia and M€uller 2007)

1. Wrong structure and insufficient qualification of the Board of Directors (BoD), in particular

concerning the function of the Chairman combined with the absence of the non-executive

Board members

2. Board members are not sufficiently prepared and do not have the necessary overview

3. Board decisions are influenced by conflicts of interests supported by insufficient internal

regulations

4. Missing or insufficient strategy identifications and strategy control

5. Missing or insufficient risk management, in particular concerning liquidity planning and

succession regulations

6. Low frequency of Board meetings, so that the Board of Directors can only react to changes and

events instead of being proactive

7. Unsatisfactory provision of information and information evaluation, in particular by insufficient

or delayed reporting to the Board of Directors

8. Delayed or incorrect decision making, in particular according to incomplete decision documents

9. Insufficient cooperation between Board of Directors and Executive Management, in particular

unclear allocation of duties and competence

10. Absence of periodic evaluation of the Board members and Executive Management; inefficient

Board and Executive Board members are replaced too late
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showed that one of the main mistakes made by the Management Board was an

insufficient or missing risk management. That is why risk management assumes a

key significance in the area of corporate governance (M€uller et al. 2007). The ten

most common and important mistakes and deficiencies at board level can be listed

as follows (Table 11.1):

11.3 Definitions in Risk Management

11.3.1 Hazard

A hazard is defined as a condition or an object with the potential to cause injuries to

personnel, damage to equipment or structures, loss of material, or reduction of

ability to perform a prescribed function (ICAO 2009). The description of the

potential outcome of the hazard is the consequence.

11.3.2 Hazard Identification

Hazard identification (HAZID) is the process of identifying hazards, which forms

the essential first step of a risk assessment (ICAO 2009). There are two possible

purposes in identifying hazards: to obtain a list of hazards for subsequent evaluation

using other risk assessment techniques (failure case selection) or to perform a

qualitative evaluation of the significance of the hazards and the measures for

reducing the risks from them (hazard assessment).

11.3.3 Risk

Risks are unforeseen deviations from expected values caused by accidental

interferences deriving from the unpredictability of the future (Gleissner and

Romeike 2005). The ratio between the probability of occurrence and the expected

measure of damages is referred to as individual risk (M€uller et al. 2007). Besides the
negative implication of risk, risk management is always a balancing act between

risk opportunities and threats.

11.3.4 Risk Management

Risk Management means the permanent and systematic recording of all kinds of

risks with regard to the existence and the development of the enterprise; it involves

analysing and prioritising recognised risks as well as defining and implementing
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adequate strategic or surgical measures to minimise non-tolerable risks (Kalia and

M€uller 2007). The overall strategy, the crisis management and the regulation of

damages are not part of the Risk Management.

11.3.5 Safety

The state in which the possibility of harm to persons or of property damage is

reduced to, and maintained at or below, an acceptable level through a continuing

process of hazard identification and safety risk management (ICAO 2009). In the

context of SMS the ICAOmanual defines the feasible and acceptable level of safety

as ALARP (as low as reasonably possible). The SMS’s primary aim is to reduce its

risk to an acceptable level of safety (ALOS) defined by the Civil Aviation Authority

(CAA). Risk cannot be reduced to zero; therefore risk is measured against an

acceptable level of safety.

11.3.6 Safety Culture

Safety Culture is the set of enduring values and attitudes regarding safety issues,

shared by every member of every level of an organization. Safety Culture refers to

the extent to which every individual and every group of the organization is aware of

the risks and unknown hazards induced by its activities; is continuously behaving so

as to preserve and enhance safety; is willing and able to adapt itself when facing

safety issues; is willing to communicate safety issues; and consistently evaluates

safety related behaviour (ECAST 2010).

11.3.7 Safety Management System

Safety Management System (SMS) can be characterized by a “dynamic Risk

Management System based on quality management principles in a structure scaled

appropriately to the operational risk, applied in a safety culture environment”

(Stolzer et al. 2008). One important part of SMS consists of an (proactive) identifi-

cation of potential hazards, linking them to realistic consequences and evaluating

them with a probability and severity of impact. Secondly, SMS includes the whole

process of safety assurance by a performance based monitoring of the implemented

mitigation actions and a periodical reassessment of the safety situation. Safety

Management’s aim is to establish an organizational safety culture. It includes also

appropriate Safety Training. The SMS is not a substitute for compliance with

regulation and having the necessary infrastructure, facilities, working procedures

and competent personnel.
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11.3.8 Security

Security must be distinguished from safety. According to the regulation 300/2008

of the European Parliament “aviation security” means the combination of measures

and human and material resources intended to safeguard civil aviation against acts

of unlawful interference that jeopardise the security of civil aviation and “security

control” means the application of means by which the introduction of prohibited

articles may be prevented.

11.4 Implementing a Risk Management System

11.4.1 Integration in Corporate Governance

Until about 1970 risk management had been focused on the financial risk, espe-

cially the risk of debtor losses. In the next 10 years the risk range was extended with

operational risks. In the last decade of the century 2000 market and liquidity risks

had been added to the risk frame. Only at the beginning of this century corporate

governance has completed the risk radar (Fig. 11.2).

The Risk Management process does not have its own dynamics; it should

therefore be integrated in the internal and external Audit and strategy process.
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Fig. 11.2 Risk radar for corporate risk management (K€agi and Pauli 2003)

206 R. M€uller



Objectives flow from strategy into the Risk Management process; the results of the

risk considerations are not only important for the priorities of the Audit plan, but

also for the SWOT analysis in the strategy process (Boutellier and Kalia 2006).

One of the important ways to complete the link between strategy and Risk

Management is to have a feedback loop from the Risk Management function to

the strategy function. This is normally not done (and if done at all, this occurs

implicitly through reporting mechanisms); doing so, however, provides a clear

picture of how the risks and Risk Management have performed in terms of achiev-

ing strategic objectives. This will facilitate integrating information also from the

subsidiaries and divisions into the next strategy and Risk Management cycle. To do

this, a brief proposal should be provided by the Risk Management function to the

strategy implementation function for the beginning of the next strategy implemen-

tation cycle. The risk feedback from the subsidiaries could have clear and important

implications for the strategy process (Kalia and M€uller 2007).

11.4.2 Ten Steps for the Implementation of a Corporate
Risk Management

The introduction and implementation of a risk management in an aviation enter-

prise can be carried out according the following steps (M€uller et al. 2007):

1. Determine the risk organization and nominate a project manager

2. Collect all possible risks by SWOT-analysis and questionnaire

3. Determine the relevant risks and evaluate by risk assessment

4. Creating a Master Risk List with priorities

5. Decision on a risk policy by the board of directors

6. Check possible measures to reduce the important risks including insurance

evaluation

7. Definition of specific mitigation measures with corresponding budget

8. Introduction of a risk report system

9. Analysis of accidents and incidents under the view of new risks

10. Periodic review of the organization, the process and the Master Risk List

The risk organization can be determined in three different ways. The board of

directors can carry out the duty alone. For small companies it’s an appropriate

solution. In bigger companies the task should be delegated to the audit committee or

to a special risk management committee. But even with such a delegation the board

of directors remains responsible for the process and for the information given on the

subject in the annual report.

The SWOT-analysis includes actual risks for the business, but this collection is

never complete. Therefore, it is necessary to question all employees with a special

questionnaire. Directors and officers have to answer the question in the same

way. This bottom up and top down approach furnishes the best results. The Swiss
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Air-Rescue Rega collected from its employees in the year 2007 a total of 520 risks.

After a first evaluation 350 relevant risks remained and have been further judged in

a risk assessment according to the following matrix (M€uller et al. 2007)

(Table 11.2):

The risk assessment classifies the identified risks based on probability and

impact. It suffices to judge the risks appropriate to the organization. The focus of

the risk assessment lies on the risk perception and not about exactly estimating the

probability. It is suggested to use a five by five matrix to display the risks in an

overview. For risks with an advance warning time the use of a surprise factor may

be appropriate (reduction of the probability by the multiple 1). As an example for

the outcome of the risk assessment below is the first part of the master risk list of a

regional airport shown. The top risk is an income subject and the second rank is the

security, both huge problems of airports (Schulz et al. 2010) (Table 11.3).

As part of the risk management strategy, the Board of Directors sets the risk

management strategy based on the risk policy and decides for each risk whether it is

acceptable. Furthermore, the Board defines the appropriate mitigation strategy. The

mitigation process has to be supervised and controlled. Therefore, it helps to define

key performance indicators (KPI) or other measurable indicators to supervise the

implementation process.

Risk Management is not a one-time achievement but a steady and ongoing

process. Therefore, the Board of Directors and the Executive Board should at

least review the whole risk management process and the top ten risks on the updated

master risk list on a yearly basis. This may also include risk-reporting possibilities

(Kalia and M€uller 2007). In conclusion, a mature risk management system, in

contrast to an ad-hoc risk management system, which only aims to comply with

legal standards, is an important factor for the success of an aviation enterprise.

Table 11.2 Risk potential evaluated by a risk assessment (M€uller et al. 2007)

Catastrophic > 50 Mio. 5 10 15 20 25

Critical > 5 < 50

Mio.

4 8 12 16 20

Moderate > 0,5 < 5

Mio.

3 6 9 12 15

Small > 0,05 < 0,5

Mio.

2 4 6 8 10

Insignificant < 0,05 Mio. 1 2 3 4 5

Criterion <1 per 100

year

>1 per 100

year

>1 per 10

year

>1 per year >1 per

month

<1 per 10

year

<1 per 1

year

<1 per

month

Potential Practically

impossible

Unlikely Possible Occasionally Often

Zone 1 Risk not acceptable, actions to mitigate risk are urgently required

Zone 2 High risk, actions to mitigate risk are required

Zone 3 Medium risk, actions to mitigate risk to be considered

Zone 4 Small risk, no additional actions to mitigate risk are required
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Table 11.3 Master risk list of a regional airport (own example)

Risk title Risk description Probability Impact Potential Rank

Reduction of

passenger

numbers

Airlines cancel destinations or give

up due to financial problems

3 4 12 1

Attack Sabotage or terror attacks 2 5 10 2

Withdrawal of

licence

Withdrawal of operating permit for

political of regulatory reasons

2 5 10 3

Aircraft accidents Accident of airliner or chartered

aircraft

2 5 10 4

Lighting Accidents are caused by missing or

weak lighting on runways or

airfields

3 3 9 5

Obstacle clearance Construction within the obstacle

area cannot be prevented for

lack of eminent domain

3 3 9 6

Towing risk Accident at the tow of big aircrafts

or many parked aircrafts

3 3 9 7

Aircraft stairway Accident of a passenger leaving the

aircraft on an unsuitable

stairway

3 3 9 8

Static tests Accidents resulting from static

tests

3 3 9 9

Static test areas Prohibition of static tests without

measures against acoustic noise

3 3 9 10

Market risks Higher costs/lower revenues 3 3 9 11

Collision vehicle

with aircraft

Collision of vehicles with aircrafts

on tarmac or taxiway

3 3 9 12

Damages to persons Damages to persons on tarmac

(passenger, employee,

suppliers)

3 3 9 13

Confusion of type of

fuel

Filling with the wrong type of fuel 2 4 8 14

Fuel tank Detonation of fuel tank 2 4 8 15

Animals Accidents due to animals on the

runway

2 4 8 16

Helicopter landing

pad

Helicopter collides with fuel

station and causes detonation

2 4 8 17

Case of fire Case of fire in the administrative

building, terminal or hangar

2 4 8 18

Constraints of the

Federal Office of

Civil Aviation

(FOCA)

Non-compliance with the

constraints of the FOCA either

leads to limitations imposed by

national or local legislation or

to accidents

2 4 8 19

Fire brigade In the event of an accident not

enough staff or material is

available according to

regulations

2 4 8 20

Runway conditions Accident due to inadequately

maintained runways

2 4 8 21

(continued)
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Risk management has to become a part of the company’s culture in order to unfold

its entire potential.

11.4.3 Safety Management System Based on Corporate
Risk Management

Safety concept in aviation may have different purposes, for example (ICAO 2009):

• zero accidents or serious incidents

• freedom from hazards

• attitudes of employees of aviation organizations towards unsafe acts and

conditions

• error avoidance

• regulatory compliance

Whatever the purposes are, they all have one underlying commonality: the

possibility of absolute control. Zero accidents, freedom from hazards, and so

forth, convey the idea that it would be possible to bring under control all variables

that can precipitate bad or damaging outcomes. However, while the elimination of

accidents and/or serious incidents and the achievement of absolute control is

certainly desirable, they are unachievable goals in open and dynamic operational

contexts. Hazards are integral components of aviation operational contexts.

Failures and operational errors will occur in aviation, in spite of the best and

most accomplished efforts to prevent them. No human activity or human-made

Table 11.3 (continued)

Risk title Risk description Probability Impact Potential Rank

Personnel gaps Personnel gaps without

representation or without

licence leads to business

interruptions

3 2 6 22

Jet blast Accidents resulting from jet blast

at the end of the runway

3 2 6 24

Vandalism Devastation caused by airport

opponents or dismissed

employees

3 2 6 26

Working atmosphere Operational failure due to strike or

accident caused by violation of

regulations

2 3 6 27

Taxiway conditions Accident due to inadequately

maintained taxiways

2 3 6 28

Fuel leakage Leakage of fuel from aircrafts or

fuel tanks

3 2 6 29

Collision with tank

lorry

Collision of a tank lorry with

aircraft

2 3 6 30
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system can be guaranteed to be absolutely free from hazards and operational errors

(ICAO 2009).

Safety is therefore a concept that must encompass relatives rather than absolutes,

whereby safety risks arising from the consequences of hazards in operational

contexts must be acceptable in an inherently safe system. The key issue still resides

in control, but relative rather than absolute control. As long as safety risks and

operational errors are kept under a reasonable degree of control, a system as open

and dynamic as commercial civil aviation is considered to be safe. In other words,

safety risks and operational errors that are controlled to a reasonable degree are

acceptable in an inherently safe system (ICAO 2009) .Safety Management exists

since the early days of aviation. What has changed over the years is the way we

handle them. Whereas risk management was once done by a ‘fly-crash-fix-fly’

approach, safety management nowadays tries to deal more intensely with the

complexity of an aviation system. The ICAO manual illustrates this with a good

example: When one leans on a windowsill, there is the danger of pushing the

flowerpot out of the window. In this case, the traditional approach in safety

management would lead to reminders about being careful when leaning on

windowsills. Current safety management would result in an installment of a con-

tainment net under the window (ICAO 2009).

Relevant for the implementation of SMS are the standards and recommended

practices (SARPS). They can be found in the ICAO annexes 6, 11, 14 and in the

ICAO Safety Management Manual. So far no European regulation concerning

the introduction of SMS exists. However, the EASA stated its intention to translate

the SMS related provisions in ICAO Annex 6 into upcoming rulemaking proposals.

Until now, only the EU-OPS 1.037 exists, which defines an accident prevention and

flight safety program consisting of a risk awareness system, reporting system,

evaluation of accident information and a flight data monitoring program for

airplanes heavier than 27’000 kg maximum take off weight. Furthermore, every

organization needs to have a person accountable for managing the program (EU-

OPS, Council Regulation No. 3922/91). Despite the fact that EASA concluded that

EU-OPS is consistent with the major principles of the ICAO SMS, the EASA

already placed a notice of proposed amendment (NPA). The NPA-2008-22c mainly

contains the ICAO standards containing much more detailed requirements for small

operations.

11.5 Director’s and Officer’s Insurance

Rising awareness for issues related to Corporate Governance among authorities, the

media and shareholders as well as a growing number of liability claims that

are sometimes supported by litigation finance companies lead to an increasing

demand for adequate insurance cover for members of the strategic and operational

management levels in the event that they should become subject to civil action for

damages. In the English-speaking world, the Director’s and Officer’s Insurance was
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established for this purpose. Initially it was argued that this kind of insurance would

make institutions rely on the insurance coverage and therefore neglect their own

duties. Within a short period of time it became evident, though, that even D&O-

Insurances provide only a limited degree of protection and that it is still imperative

for institutions to carry out their duties diligently. However, these insurances have

contributed to the fact that liability claims are brought before the court more

frequently than in the past.

In view of the many risks in aviation enterprises the board of directors should

evaluate the possibility, the costs and the advantages of a D&O-Insurance in

connection with the risk management. Concluding a D&O-Insurance contract is

far from easy and a time-consuming affair. The insurers request detailed informa-

tion via extensive questionnaires, plus miscellaneous business documents. In case

existing risks are not disclosed, the insurance will not cover related claims. The

terms of the policy as well as the determination of insurance coverage differ

between the various insurance companies. It is recommended to consult a specialist

insurance broker in D&O-Insurance and to compare different offers.

All D&O-Insurances are based on the “Claims-Made-principle”. Covered are

only those damages that are claimed during the policy period. A pre-risk coverage

covers damages which were caused before the start of the policy, but which

are claimed within the term of the insurance. This type of insurance generally

exists, if the damage or the consequent claim was unknown at the time the insurance

was taken out. In principle, those claims that are asserted after the insurance has

expired – and the insurance had not been renewed – are not covered. This is true

even if the damage was caused during the policy period. In this case, an extended

reporting period of 1–3 years can be purchased. However, this special cover has to

be agreed before the end of the insurance contract. Instances that may lead to a

claim can be reported in writing until the insurance expires. If these instances lead

to damage claims after the insurance has expired, they will be treated as if they had

been asserted at the time of reporting. Importantly, also this special cover needs to

be arranged explicitly.

Basically all members of the strategic and operational management levels are

insured:

• members of the The Board of Directors and members of the Supervisory Board

• members of the management board

• members of the internal company board of control

• members acting as de facto legal bodies

• According to contractual arrangements the following can also be insured:

• spouses, heirs, legal representatives of the defendants

• co-defendant employees

• Board of Directors of third-party companies

All management members of the policy holder are insured. If the policy holder is

a holding company, the management members of the company’s subsidiary are also

included. A subsidiary in this case is a company of which the holding company

directly or indirectly owns more than 50% of the voting rights or owns 20–50% of
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the voting rights and additionally exercises a dominant influence on the manage-

ment of the company. Future risks for newly founded subsidiaries or companies that

have been taken-over are partially covered as well. It is important to note that

coverage is not automatically provided to all new subsidiaries. Any agreements on

exclusions such as geographical areas included, financial institutions, the size of the

balance sheet total etc. should urgently be looked at.

At first sight the services offered are comprehensive:

• damages and costs which are imposed on the Board of Directors and managers

• defence of unjustified claims

• assumption of defence costs (experts’ and legal costs, which are related to the

complaint)

• consequential loss caused by mass redundancy and severance schemes

In fact important coverage exclusions and additionally individual coverage

exclusions e.g. financial transactions within the group are being set regularly within

the general conditions of the D&O-Insurances:

• punishable acts or omissions

• personal injuries and property as well as environmental damage

• internal liability (company against organs)

• social contributions

• demands of major shareholder (from about 15% to 20% voting right onwards)

• liability against the group resulting from vocational guidance

• crimes of honour and money laundering

Review Questions

• How can Risk Management and HAZID be defined?

• What is the difference between safety and security in aviation?

• What are the ten most common and important mistakes and deficiencies of BoD?

• How can a risk management system be implemented in an aviation enterprise?

• How can the concrete potential of a risk be evaluated?

• What are the top rated risks of an airport?

• What different purposes may a safety concept in aviation have?

• Which regulations are important for the Safety Management System?

• Who is protected by a director’s and officer’s insurance?

• What is not covered by a director’s and officer’s insurance?
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Chapter 12

Authorities and Regulations in Aviation

Roland M€uller

Abstract

• Aviation is dominated by supranational and international regulation and

authorities; national authorities have only few competencies for aviation

regulations.

• The Chicago Convention and the freedoms of the air are the basis for the whole

aviation industry.

• The International Civil Aviation Organization (ICAO) as a part of the UNO is

the most important regulator in worldwide aviation.

• The European Aviation Safety Agency (EASA) is the most important regulator

in European aviation.

• The airspace is clear structured in classes and types; strict rules for air traffic help

to assure safety.

• Passengers in Europe or of European Airlines benefit from special passenger

rights.

12.1 Introduction

Aviation is governed by international organisations and regulations. The most

important organisation is the International Civil Aviation Organization (ICAO).

Because ICAO is based on a multilateral agreement (the Chicago Convention)

signed by more than 190 countries and having the power to legislate in the field

of aviation this organisation is called supranational. The national civil aviation

authorities (CAA) have to comply with the ICAO regulations. In Europe the Joint

Aviation Authorities (JAA) have first established guidelines in aviation. Now the
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European Aviation Safety Agency (EASA) has replaced the JAA with the power to

legislate in the field of aviation.

Contrary to popular opinion, the freedom in the air is limited. Especially

commercial aviation has to observe a substantial number of regulations. The

airspace is organised in a complicated structure of classes and types. Violations

of the rules of circulation in the air are punished severely. On the other hand the

strict regulations in aviation have brought special rights for passenger transported

by airlines.

12.2 International and Supranational Organisations

12.2.1 UNO and ICAO

The International Civil Aviation Organization (ICAO) is a special agency of the

United Nations (UN) and has been founded as a result of the Chicago Convention

(CHI) in 1944. Currently it consists of 190 member states; an actual list is published

under: www.icao.int/cgi/statesDB4.pl?en (M€uller and Schmid 2009, the following

chapter is based on this publication). ICAO has a typical trinomial organisational

structure and according to its competencies and functions it has legal capacity in

regard to public international law. The plenary assembly and the council are the

most important institutions; the secretariat and different committees are subordinate

to the council (Schwenk and Giemulla 2005).

The decision-making body of ICAO is the assembly, which is also termed

legislature (Erler 1967). It is composed of delegates of each signatory state and

meets at least in a 3-year cycle. Usually, decisions are made based on the majority of

votes, whereby each delegation disposes of one vote. In practice, the assembly

confines itself to define the guidelines of operations. It is responsible for decisions

on budget and for the composition of the members of its committees (Art. 48 and

49 CHI).

The council constitutes the executive body of the ICAO and comprises of 36

members. It is elected by the assembly. The latter has conferred a large part of its

competencies on the council. Based on the original and delegated authorization,

the council appoints committees and commissions, decides upon their work

programme and enacts or alters regulations regarding international civil aviation.

In addition to legislative and administrative functions the council is responsible for

arbitrational settlements. It can be described as the “standing main executive body”

(Erler 1967).

Besides the aviation committee and the air transportation commission mentioned

in the CHI, ICAO commands a committee on legal matters, assistance and financial

affairs, as well as a secretariat which is headed by a Secretary General who

is nominated by the council (Schwenk and Giemulla 2005). Amongst these

committees, the ICAO aviation committee has an exceptional position. It consists
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of a group of technical experts, appointed by the council for a period of 3 years based

on their personal competence and knowledge. The focus of the aviation committee

is on technical not on political aspects. It addresses, for example, issues regarding

aircraft certification, aviation workforce and ground control. It is responsible for the

development of international civil aviation regulations (Art. 56 and 57 CHI).

12.2.2 ECAC and JAA

The European Civil Aviation Conference (ECAC) is an independent regional

organisation initiated by ICAO. By now it is formed by 44 member states. ECAC

is not a subject of international law. Its foundation was initiated by the Council of

Europe and ICAO (Schwenk and Giemulla 2005).

The plenary conference constitutes the main body of ECAC. It incorporates the

ministerial delegation of all ECAC member states and meets every 3 years. It

determines the work programme, the financial framework and additional important

control decisions (Weber 2003). Besides the plenary conference regular and

extraordinary meetings between the heads of national aviation authorities take

place (Riedel 2006). In these meetings the heads of the national authorities draft

internationally effective resolutions just like the plenary conference. Today, the

meetings held by the heads of the national aviation authorities have emancipated

themselves from the plenary conference in such a way that they may be termed the

ECAC‘s “permanent executive body” (Weber 2003). Like ICAO, ECAC has a

permanent structure including a secretariat as well as a variety of committees. For

specific air traffic tasks additional institutions may be established besides the

working committees under the organisational and legal umbrella of the conference.

A corresponding work agreement between the participating member states is the

basis for the establishment of such institutions (Riedel 2006).

The Joint Aviation Authorities (JAA), which counted 42 member states, was an

institution of ECAC (J€ager 1995). The Agreement of Cyprus from September 11,

1990 is one of the central agreements on which the JAA was based on. Its status

under international law is unsolved (Riedel 2006). In any case it has no legal

capacity of its own (Froehlich 2008). The Board and the Committee were the

most important bodies; subordinate to these bodies were the specialist department

and the secretariat.

The Board decided upon political guidelines of the JAA, long-term goals and the

general work programme. The committee was responsible for the control and

implementation of these regulations within individual measures. The committee

was composed of one representative of each of the aviation authorities which joined

the JAA (Art. 4 Agreement of Cyprus). Below this level, which is also termed

“Governing Body”, the JAA had a technical base which is called “Executive”

(Riedel 2006). The latter was made up mainly of a secretariat, a liaison office

including the department’s airworthiness, air traffic and licenses as well as a

training organisation. The heads of departments were subordinate to the Chief
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Executive. The majority of staff of the subdivisions was recruited from the national

aviation administrations (J€ager 1995).

12.2.3 EC and EASA

Within article I-1 of the European Constitution of the year 2004, which has not yet

entered into force, the European Community (EC) is described as a partly integrated

and partly intergovernmental union of states (Breitenmoser and Husheer 2002). The

EC is a complex and multi-layered system of fusion of powers, which is based on a

“thicket” of primary community law, which has been growing for more than

50 years (Oppermann 2005).

The European Parliament (EP), the Council, the Commission, the European

Court of Justice (ECJ) and the European Court of Auditors (ECA) are the main

bodies of the European Coal and Steal Community (ECSC), the European Eco-

nomic Community (EEC; today the European Community) and the European

Atomic Energy Community (EAEC), which have been united already. Today, in

2010, the EC counts 27 member states (Breitenmoser and Husheer 2002).

The European Aviation Safety Agency (EASA) represents a special organisation

of the European Community (EC) with a legal personality of its own (Art. 19 (EC)

No. 1592/2002 EASA). Its legal capacity in regard to public international law is

partially and particulate (Riedel 2006). Currently, EASA has 31 member states.

Regulation (EC) No. 1592/2002 of the European Parliament and the Council

represented its legal basis. In 2008, the Regulation was substituted by Regulation

(EC) No. 216/2008.

According to the regulation (EC) No. 216/2008 EASA has a board of directors

and a head of agency called Executive Director. The board of directors ensures the

contact between the agency, the member state and the commission. It is responsible

for the agency’s major control decisions, it decides upon the work programme and

the budget. It meets on a regular basis or as required, appoints the Executive

Director at the proposal of the commission, and exerts considerable influence on

the selection of personnel for the rest of the agency’s bodies as well as on the

organisation of the subordinated administrative machinery. The board of directors

includes representatives of each contracting state and a commission representative.

In elections, each member has one vote. The board of directors is obligated to

establish an Advisory Body of Interested Parties, which consists of representatives

of the aviation industry, the European-wide operating airlines and the transportation

associations as well as the consumers’ organisations. Due to the extensive

competencies of the board of directors, the powers of the Executive Director –

the second main body of EASA – are very limited. The foundation of EASA is

divided into a Rule-Making Directorate, a Certification Directorate, a Quality and

Standardisation Directorate and an Administrative Directorate. The internal struc-

ture of EASA is published at: http://www.easa.eu.int/home/org_en.html.
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12.3 International Regulations in Aviation

12.3.1 The Chicago Convention and the Freedoms of the Air

In the field of international air traffic law, the Chicago Convention (CHI) from

December 7, 1944 represents the central agreement of international civil aviation.

Due to its universal character it has been called “magna charta for the post-war

development of international civil aviation” (Weber 2003).

Art. 1 CHI states: “The signatory states acknowledge that every state has

complete and exclusive sovereignty over airspace above its territory”. However,

the claim of exclusive sovereignty over airspace above the territory of contracting

states contradicts the character of aviation, which is international in its nature.

Subsequently, for international aviation to become possible, the states have to agree

upon multilateral conventions and bilateral aviation treaties which regulate cross-

border air traffic. Consequentially, the preamble of the CHI states that: “The

undersigned governments have agreed upon certain principles and agreements so

that international civil aviation may be developed in a secure and structured manner

and may be established on the basis of equal opportunities and can be operated in a

sound and economical way”.

As soon as the end of World War II was foreseeable, preparations for the

Chicago Convention started. In 1944, the USA invited to a diplomatic congress to

discuss the future of the aviation industry. Prior to the negotiations a multilateral

system of traffic rights was strived for. However, during the conference two very

different positions emerged (Wenglorz 1992). After World War II the USA had a

military aircraft fleet which was extremely strong (about 300,000 aircraft) including

various transport aircraft. These transport aircraft could easily be transformed into a

fleet of civil aircraft. Against this backdrop the US delegation argued for an “Open

Sky” at the Conference. The British in contrast called for an orderly market

development (Larsen et al. 2006).

The principle of an orderly market development meant a contractual regulation

of all aviation services. It was aimed to negotiate all competition parameters within

bilateral aviation treaties: number of seats, model of aircraft, frequencies, flight

paths, landing rights, etc. In contrast to this was the global opening of the aviation

market, so called “open skies” (Larsen et al. 2006). These diverging positions

caused prolonged and difficult negotiations which resulted at last in the formulation

of the “eight freedoms of the air” (Wenglorz 1992). The liberalisation of the air

transport system brought the possibility to exchange flight codes. Therefore, today,

we have the following nine freedoms of the air (M€uller 2007; Brinkhoff and

Windhorn 2008):

1. Freedom: the right to fly across foreign territories without landing
The right to fly across a contracting state’s territory (partner country) without

landing. It is also known as the technical freedom.
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Third party country Home country Partner country 

2. Freedom: The right to make technical stopovers
The right to make technical stopovers on a contracting state’s territory, e.g. to

refuel, to change crew personnel or to carry out technical repairs. The most

famous example of the second freedom is Shannon Airport, which was used as a

stopping point for most North Atlantic flights until the 1960s.

Third party country Home country Partner country 

3. Freedom: Right to transport from the home state into a contracting state
The right to take on board passengers, freight and mail in the home state and to

unload in a contracting state’s territory. The third freedom is the first commercial

freedom.

Third party country Home country Partner country 

4. Freedom: Right to transport from a contracting state into the home state
The right to take on board passengers, freight and mail in another contracting

state and to transport to the home state of the carrier. The third and fourth

freedom rights are almost always granted simultaneously in bilateral agreements

between countries.

Third party country Home country Partner country 

5. Freedom: Right to transport between a contracting and a third-party state
The right to transport passengers, freight and mail between the contracting states

and third-party states on a particular route. The fifth freedom can be distin-

guished whether the third-party state is at the beginning, the intermediate or the

end of the flight.

Third party country Home country Partner country 
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Third party country Home country Partner country Third party country 

Third party country Home country Partner country 

6. Freedom: Right to transport from a contracting state into the home state and
further to third-party states or from third-party states into the home state and
further into the contracting state
The right to take on board passengers, freight and mail in another contracting

state and to transfer to a third-party state via the home state; the sixth Freedom

constitutes a combination of Freedom 3 and 4.

Third party country Home country Partner country 

7. Freedom: Right to transport between contracting states and a third-party state
without connection to the home state
The right to permanently transport passengers, freight and mail between two

contracting states or between a contracting state and a third-party state. Thus, the

seventh freedom is a special case of the fifth freedom.

Third party country Home country Partner country 

8. Freedom: Right to transport within the contracting state
The right to permanently transport passengers, freight and mail within another

contracting state between the airports available, whereby the flight begins and

ends in the other contracting state. The eighth Freedom is also referred to as

“right of cabotage”.

Third party country Home country Partner country 

9. Freedom: Right to transport under the flight code of a partner airline
The right to carry passengers or cargo within a foreign country without

continuing service to or from one’s own country. Sometimes also known as

“stand alone cabotage”. It differs from the aviation definition of “true cabotage,”
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in that it does not directly relate to one’s own country. The EC agreements

mentioned above also fall under this category (Wikipedia 2010).

Third party country Home country Partner country Third party country 

Concrete details of the eight freedoms of the air, the flight paths, frequencies and

especially the prices could not be determined, due to the differing economic powers

of the states participating in the Chicago Convention.

During the Conference merely aviation regulations dealing with registration,

safety standards, etc. could be defined. Thus, in order to standardize the interna-

tional air traffic, particularly with regard to flight paths and pricing, another

organisation was founded, the International Air Transport Association (IATA).

This association consists of airline representatives, whereby it is irrelevant whether

the airlines operate under stated control or privately and whether they operate

within the scheduled or non-scheduled air services. The main task of IATA is the

international pricing of those flights which are agreed upon during IATA Transport

Conferences and are referred to in various bilateral aviation agreements (Haanappel

2008). ICAO, the CHI and IATA created the basis on which the states were able to

negotiate about bilateral aviation agreements, the nine freedoms, different flight

paths, their frequencies and prices. Over the years an international network of

bilateral aviation agreements had been established (Wenglorz 1992).

12.3.2 The European Regulation of Air Law

When the European Economic Community (EEC; today the European Community)

was founded in 1957, European air traffic was of minor importance and compared

to other modes of transport it had a special position; the EEC competition rules did

not apply for airline companies and there was no real competition between airlines.

The first liberalisation proposal was made by the Council in the 1970s. After the

European Court of Justice (ECJ) decided by judgment of April 30 1986, that

the competition rules stated in the EEC Treaty had to be applied also for air traffic,

the proposal was adopted by the Council.

During the 1990s within the framework of the liberalisation of scheduled air

services the EC has removed a complex system of international law, which had

been established by states in order to secure their air sovereignty (their share in the

market). Compared to the USA the deregulation process within the EC was

significantly slower because the European airlines and other stakeholders tried

to influence the opening-up process in their favour (Grundmann 1999). Often

liberalisation was interpreted as opening-up foreign markets and at the same time

protecting own markets as long as possible (Haldimann 1996).
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Since 1993, the freedom for air transport services is granted within the European

market. This implicates that generally all EC airline companies are allowed to

operate from all airports within the community (cabotage). According to common

rules time-slots were assigned and access to ground services at airports was

liberalised (Oppermann 2005). Along with the liberalisation the market pattern

and the price structure also changed (hub-and-spoke system/discount tariffs and

dumping prices). It also led to the merger of airlines and the formation of alliances

(Dettling-Ott 1991).

In conjunction with the liberalisation of the domestic airline market various

harmonisation measures were implemented. In the light of increasing flight

delays and cancellations, the passenger rights were strengthened. In terms of

environmental protection the EC primarily aimed at reducing aircraft noise. In

addition, air traffic control services, air traffic management and the use of the

European airspace were “Europeanised”. In the field of aircraft construction the

European Aviation Safety Agency (EASA) took up its operational function

(Oppermann 2005).

In Europe, the air traffic law developed on an intergovernmental level within

ECAC. At the end of the 1960s, ECAC prepared the “International Agreement on

the Procedure for the Establishment of Tariffs for Scheduled Air Services”. At the

beginning of the 1970s, ECAC was preoccupied with establishing the accreditation

regulations for the first Airbus and for this purpose ran a task force named Joint

Airworthiness Authorities. In the mid-1980s, the liberalisation of air traffic within

Europe became a new focus of ECAC. Today, ECAC contributes significantly to

harmonising legislation within Europe, unless decisions are made within the EC

Institution. ECAC has also a bridge-building function between the Central and

Eastern European States and the states of the EC, and generates ideas in areas such

as environmental protection, security, defence against external threats, air traffic

control, etc. (for further information see the webpage http://www.ecac-ceac.org).

From the Joint Airworthiness Authorities today’s Joint Aviation Authorities

(JAA) developed. With regard to concrete regulatory tasks the JAA played a key

role. Its primary task was to harmonise the certification and operation of aircraft,

and to license aviation personnel. However, due to its continuous growth and its

many task forces, exceeding by far 70 in total, the JAA has meanwhile come to

its limits. Its mode of operation is being criticised as ambiguous, ineffective and

“club-like” (Riedel 2006).

12.3.3 Types of Regulations

The provisions of the ICAO can be divided into primary and secondary legal

regulations. The provisions of the Chicago Convention itself are part of primary

international air traffic law. This legislation enters into force directly through

ratification of the respective treaty. As with many other multilateral agreements

the main operational regulations are secondary legislation (Tietje 2001). On this
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level which is subordinate to the primary legislation, ICAO provides the members

states with the possibility to govern a certain issue independently according to the

specific national circumstances (“opting out”).

The secondary ICAO legislation is essentially made up of:

• Standards

• Recommended Practice

• Procedures for Air Navigation Services – PANS

• Regional Supplementary Procedures – SUPPS

According to Art. 54 lit. 1 CHI, the standards and recommended practices are to

be handled separately from the procedures. The CHI itself does not define

standards, recommended practice or procedures. In addition to the terms “standards

and recommended practices” (SARPS), the CHI uses terms such as rules (Art. 12

and 28 CHI), regulations (Art. 12 CHI), coordinated measures (Art. 25 CHI) for

SARPS. At its first convocation the legislature of the ICAO confirmed the binding

character of the standards and defined them as follows:

Standard means any specification for physical characteristics, configuration, material,

performance, personnel or procedure, the uniform application of which is recognized as

necessary for the safety or regularity of international air navigation and to which Contacting

Stats will conform in accordance with the Convention; in the event of impossibility of

compliance, notification to the Council is compulsory under Art. 38 of the Convention.

Standards can generally be identified through the following introduction: “The

contracting states shall. . .”. For a member state the standards and procedures enter

into effect if it does not avail itself of the possibility of “opting out” provided for in

Art. 38 CHI. Recommended practices usually begin with the following phrase:

“The contracting states may. . .”. During the first convocation a recommended

practice was defined in the following terms:

Recommended Practice means any specification for physical characteristics, material,

performance, personnel or procedure, the uniform application of which is recognized as

desirable in the interest of safety, regularity or efficiency of international air navigation, and

to which Contracting States will endeavour to conform in accordance with the Convention.

However, within the scope of international cooperation Documents (Doc.) and

Working Papers (WP) play an important role although they have – like the

recommended practices – no legally binding character.

The SARPS are maximum and minimum requirements which member states

should not exceed or undershoot and which aim at harmonising the national

regulations, standards, procedures and organisations of signatory states in regard

to aircraft, personnel, airways and support services as much as possible (Art. 37 I

CHI).

Not only the articles of Chicago convention itself but also the following 18

annexes to this convention are very important for the aviation industry:

1. Aviation Personnel

2. Air Traffic Regulations

3. Meteorological Services
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4. Aeronautical Charts

5. Telecommunication

6. Operation of Aircraft

7. Registration and Labelling of Aircraft

8. Airworthiness

9. Facilitation of Approach and Flight Handling

10. Communication System

11. Air Traffic Control Services

12. Search and Rescue Services

13. Aircraft Accident Investigation

14. Airport Classification

15. Flight Information Services

16. Environmental Protection

17. Air Safety

18. Transportation of Dangerous Goods

In contrast to supranational organisations like the EC, ICAO does not possess

sovereign powers. Insofar as the standards of the CHI are “self-executing” they do

not need to be transformed into national law, but they have direct effect. Art. 5, 8,

15, 16, 20, 24, 29, 32, 33 and 36 of the CHI have already been declared directly

applicable by US courts. Courts have not yet made a decision on whether the

amendments to the CHI are also directly applicable.

EC legislation can also be divided into primary and secondary Community law.

The primary Community law includes the Treaties establishing the European

Community which were based on international law. In contrast, the regulations

and policies issued by the bodies of the EC according to the corresponding

provisions of the treaty are part of the secondary Community law (Jaag 2003).

Within the scope of international cooperation, soft law, which consists of

resolutions, declarations, recommendations and similar statements, also plays a

significant role. Compared with hard law, these provisions have no binding effect,

but they can have considerable political leverage. In the context of European civil

aviation, soft law is made by ECAC which has a purely advisory capacity. ECAC

has an external effect through recommendations, resolutions, guidelines and other

conclusions.

With the Agreement of Cyprus the national aeronautical authorities have made a

commitment to apply the Joint Aviation Requirements (JAR) of the JAA as “sole-

codes”. Since the JAA is no supranational institution with any legislative powers,

the JAR have soft law character. The JAR are supplemented by the Acceptable

Means of Compliance (AMC) and the Interpretative and Explanatory Material

(IEM).

In contrast to the regulations and procedures of the ICAO the provisions

of the EC are directly applicable to the citizens of the member states without

any transposition into national legislation. It is neither permitted nor necessary to

transpose them into national law. Hence, they directly intervene in the legislation of
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the member states, more than any other supranational regulation, and are therefore

the most effective means to harmonise legislation (Jaag 2003).

Like the regulations of ICAO, those of the EC address primarily the member

states. Such regulations are aimed at harmonising the provisions of member states.

A direct unification is not paramount. Legislation has to be established by the

national legislator according to the guidelines of the Community. For reasons of

legal security the regulation has to be transformed into national law. In cases where

these regulations are not at all or not properly applied by member states, where they

are not sufficiently published or where conflicting national regulations are not

suspended, national legislation still has to be interpreted in accordance with the

regulations. Policy-compliant interpretation of national legislation may, by way of

exception, show direct effect on citizens (Jaag 2003).

The supranational air traffic law can be divided into three different levels: On the

top level are the EASA regulations, on the level below the implementation

guidelines and on the lowest level the certification specifications (CS). The CS

generally correspond to the JAR (e.g. JAR-25/CS-25). Since EASA cannot issue the

CS without the council and the parliament, the legal character of these provisions,

which are mainly operational, is still unexplained. There is no “opting out” in the

EASA Regulation.

12.4 Implementation of International regulations

In the USA, the route network and airfares were subject to state regulation until the

end of the 1970s. This regulatory system was criticised by many economists.

Liberal forces noted that the prices were excessive and that it was not possible to

adapt prices to consumer demand. They also argued that competition was deter-

mined by non-price factors such as on-board catering, and that only air taxi

companies had the possibility to operate exclusively on profitable routes, as they

were not legally bound to the government regulations. The US Congress responded

to calls for more competition within air traffic by deregulating freight traffic

through the introduction of the Air Cargo Act in 1977. Applied also to passenger

traffic it established the Airline Deregulation Act in 1978. Ever since, the USA

expedites the opening up of the aviation markets at the national and international

level using the term “Open-Sky-Policy” (Weber 2003).

In the course of the deregulation policy, the USA notified IATA that it would

deprive its airlines of the permission to further participate in the IATA price-fixing

conferences. Compared to previous praxis it has since been up to the airlines

whether they participate in the IATA conferences or not. This meant that IATA’s

importance in pricing decreased. Worldwide, the focus shifted towards a greater

competition between airlines (Hobe 1998). In addition, in 1987, the European

Conference of Air Carriers adopted a price system which only prescribes the

margins for pricing, but otherwise gives the airlines a free hand to determine their

prices. In developing countries, there is also an increasing tendency towards pricing
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by regional organisations. However, today, the main purpose of the IATA is still to

determine prices for scheduled air traffic. Similar to the Bermuda Agreements

mentioned earlier, most bilateral aviation agreements include a clause requiring

the signatory states to base their prices on the tariffs determined by IATA.

The deregulation process initiated by the USA reached Switzerland some 20 years

later. In 1998, the Swiss Federal Assembly decided to repeal Art. 103 of the aviation

law, which required that domestic, continental and international scheduled flights that

are of public interest be operated exclusively by a Swiss mixed-economy airline, in

which the state had a financial stake (former Swissair). On June 1, 2002 the agreement

between the Swiss Confederation and the European Community of June 21, 1999

entered into force. This meant that despite the Swiss refusal to enter the European

Economic Area onMarch 14, 1995 the Swiss aviationmarket was integrated into the

competitive European aviation market. With six additional agreements the agree-

ment on air transport that applies between Switzerland and the EC forms an overall

package.

The bilateral agreements specified the conditions at which the opening-up of the

Swiss market would take place. The aviation agreement was generally formulated

so as to put Switzerland in the area of air traffic on a par with countries that have

entered the EC (so called “as-if” status) (Bentzien 1998). This approach of the

aviation agreement is already expressed in the correspondence as per amendment

8 of the transit agreement between the negotiating delegations of the EC and

Switzerland. This correspondence states that the EC and Switzerland take the

opportunity of successfully concluding the negotiations about land transport to

stress the importance of fertile cooperation, as well as liberalisation of air traffic.

They believe that based on the “acquis communautaire” a satisfying solution has to

be reached.

The core of the aviation agreement between Switzerland and the European

Community consists of the regulations about traffic rights included in Chap. 3.

Based on reciprocity the Swiss airlines gain in a series of steps access to the

liberalised aviation market of the EC through the agreement. The third and fourth

Freedom applies for the signatory states when the agreement enters into force (July 1,

2002). Two years after the inception of the agreement (July 1, 2004), the Swiss

airline companies receive the fifth, sixth and seventh Freedom. Finally, 5 years after

the inception (July 1, 2007) the contracting parties enter into negotiations about

the eighth Freedom (Art. 15 paragraph 3 Civil Aviation Agreement). In accordance

with Art. 21 of the aviation agreement, a committee of representatives of the

signatory parties is appointed. This committee is responsible for the correct appli-

cation of the agreement. The signatory parties carry out consultations within the

framework of the joint committee and exchange the information that is necessary

for the correct implementation of the agreement. The main objective of these

consultations with regard to the relationship to third countries is to examine and

consider appropriate procedures in the context of the “Open-Sky-Policy” pursued

by the USA since 1978. In addition, the joint committee also deals with issues

related to the formation of strategic alliances (Bentzien 1998).

12 Authorities and Regulations in Aviation 227



On September 1, 2004, the new Art. 103 of the air transport regulation in

Switzerland entered into force. This happened against the background of the

intervention of the federal government regarding the concept of entrenchment of

the Swiss national civil aviation in 2001, and the response of the EC committee to

this comportment. The new Art. 103 is based mainly on the aviation agreement

(Art. 13 and Art. 14) which stipulates that, if at all, state support is only granted

under certain conditions.

It is difficult to reconcile liberalisation with national interests. In a liberal

system, laws play only a minor role. Consistent liberalisation may conflict with

national interests such as environmental protection, capacity utilisation of airports

or the offer of a venture in regard to regularity, capacity and prices at which certain

routes are operated (Dettling-Ott 1991).

12.5 Special Aspects of Air Law

12.5.1 Definition and Qualification of Air Law

The term “air law” is used synonymously with the term “air traffic law” and

“aviation law” (Brinkhoff and Windhorn 2008). Jurists with special aviation

knowledge are using the general term “air law”. Other peoples prefer the term

“aviation law” to avoid misunderstandings with environmental protection.

The most common definition of air law can be quoted as follows: “Air law is the

entirety of legal special standards which refer to the utilization of the space above

the earth’s surface which is filled with air by means of devices which remain in the

airspace by virtue of the properties of air, and whose subordinate position in

the special standards of air law seems necessary according to a reasonable point

of view of traffic” (Meyer 1961).

The qualification of air law is controversial. A distinction has to be made

between air law and space law. The border line could be drawn at about 100 km

above mean sea level (called Kaman-Line), where the aerodynamic forces lose their

effects (Brinkhoff and Windhorn 2008). Air law is classified as private air law and

public air traffic law. Therefore air law is a mixed law subject. The private air law

regulates above all matters of civil liability and insurance, rights in aircraft, the

utilization of airports as well as questions concerning the neighbourly law in terms

of emission. The public air traffic law regulates above all the registration and the

operation of aircraft and airports as well as the associated questions of security and

local regularity policies.

Air law is shaped by international rules. Multilateral and bilateral conventions

overrule national air law (derogation). Therefore, the national aviation authorities

have few possibilities to influence the air law itself. The strict hierarchy of rules in

the air law can be represented as follows (Fig. 12.1):
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The most important multilateral and bilateral conventions can be listed up in

chronological order as follows:

• International conventions under public law

– 1919 CINA – with prohibition of cabotage

– 1944 Convention of Chicago (ICAO-foundation)

– 1945 IATA Convention (190 airlines)

– 1960 Euro-Control-Convention (above 7,600 m)

• Conventions in the international private air traffic

– 1929 Warsaw Convention (limitation on liability)

– 1975 Protocols of Montreal (special drawing rights)

– 1997 EG-VO 2027/97 (commercially unrestricted liability)

– 1999 Montreal Convention for the Unification of Certain Rules for Interna-

tional Carriage by Air (compulsory insurance for passenger seats)

12.5.2 Structure of the Airspace

Even in the skies freedom is not boundless. Especially in the vicinity of airports or

on densely occupied airways, air traffic is so dense that traffic regulations are of

utmost importance. With the introduction of the Chicago Convention, and Annex

2 in particular, for the first time binding traffic regulations were set for civil

aviation. Switzerland has adopted and partly even refined these regulations in the

Rules of the Air.

Unlike in road traffic, in aviation also the third dimension, i.e. the vertical

expansion, needs to be taken into account with regard to all regulations. Therefore,

for pilots it is very important to be informed about the airspace structure and the

Fig. 12.1 Hierarchy of rules in the air law (M€uller 2007)
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traffic regulations. Violations of relevant regulations may be sanctioned just like

driving a car on the wrong side of the road.

The airspace above a certain state territory is precisely defined in terms of its

lateral boundaries by the territory’s national frontiers. In terms of altitude it only

ranges as far as the state can claim a legitimate interest. The upper airspace is the

area above 7,500 m AMSL or FL 200 in which only fixed-wing aircraft can fly.

Special regulations and control apply in this area. The lower airspace, however,

is also structured. In general, two different types of classification apply:

• Classification of the airspace according to classes with the same terms of use

• Classification of the airspace according to types with the same function

ICAO has combined both possibilities of distinction and Switzerland has

adopted this classification system. The next paragraphs will first consider the

different airspace classes followed by a discussion of the different types of airspace.

In total, ICAO has defined seven airspace classes which are referred to using

a letter designation from “A” to “G”. Classes “A” to “E” are controlled airspace.

Classes “F” and “G” are uncontrolled airspace. Class “A” represents the most

restricted class – no visual flights are permitted. Class “G”, in contrast, allows for

the maximum degree of freedom; flights may be conducted without radio or

transponder. In principal, the airspace classes may be characterised as follows:

Class A: All operations must be conducted under Instrument Flight Rules (IFR) and

are subject to ATC clearances and instructions. ATC separation is provided to all

aircraft.

Class B:Operations may be conducted under IFR, Special visual flight rules (SVFR),

or Visual flight rules (VFR). However, all aircraft are subject to ATC clearances

and instructions. ATC separation is provided to all aircraft. Note: not all airports

that are subject to class B airspace allow (SVFR) Special visual flight rules.

Class C: Operations may be conducted under IFR, SVFR, or VFR; however, all

aircraft are subject to ATC clearances and instructions. ATC separation is

provided to all aircraft operating under IFR or SVFR and, as necessary, to any

aircraft operating under VFR when any aircraft operating under IFR is involved.

All VFR operations will be provided with safety alerts and, upon request,

conflict resolution instructions.

Class D: Operations may be conducted under IFR, SVFR, or VFR; however, all

aircraft are subject to ATC clearances and instructions. ATC separation is

provided to aircraft operating under IFR or SVFR only. All traffic will receive

safety alerts and, on pilot request, conflict resolution instructions.

Class E:Operations may be conducted under IFR, SVFR, or VFR. ATC separation is

provided only to aircraft operating under IFR and SVFR within a surface area. As

far as practical, ATC may provide safety alerts to aircraft operating under VFR.

Class F: Operations may be conducted under IFR or VFR. ATC separation will be

provided, so far as practical, to aircraft operating under IFR.

Class G: Operations may be conducted under IFR or VFR. ATC separation is not

provided.
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While Switzerland has adopted all seven airspace classes into its aviation law,

only four are currently being applied, namely G, E, D, and C. Other countries have

limited the use of the airspace classes even further. Italy, for example, only uses

classes A and G. These airspace classes are generally not altitude-dependent,

meaning that airspace of the classes C, D, or E can also extend to the ground for

example in case of control zones (CTR).

Besides being classified according to classes with the same terms of use, airspace

can also be divided according to its function into so-called airspace types. Gener-

ally, a distinction is made between uncontrolled and controlled airspace (Fig. 12.2).

Control zones always extend from the ground and reach to a specified altitude. In

Switzerland, they are principally classified as airspace classes D or C and therefore

require ATC clearance. All Swiss airports that offer air traffic management are

protected by a control zone. The only exception is Samedan which has no control

zone but a flight information zone (FIZ), a classification of airspace unknown by

ICAO. In order to protect aircraft landing and taking-off the aerodrome traffic zone

(ATZ) is normally not a controlled airspace. An ATZ is only a controlled airspace if

it is located within a CTR. The control area (CTA) is the generic term for the whole

airspace comprising TMA, AWY and the rest of the controlled airspace, but not

including the CTR. Thus, the airspace types may, for example, have the following

configuration (Fig. 12.3):

Controlled Airspace Uncontrolled Airspace 

Control Area
(CTA) 

Control Zone
(CTR) 

Airway
(AWY)

Terminal Control
Area (TMA) 

Other controlled
 Areas 

Aerodrome Traffic Zone
(ATZ) 

Other uncontrolled
Areas

Fig. 12.2 Types of airspace (M€uller 2007)

Fig. 12.3 Airspace types (M€uller 2007)
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12.5.3 Rules of the Circulation in the Air

The third chapter of the Rules of the Air includes in articles 6–37 numerous general

provisions which will be discussed in the following. The fundamental principle is

included in article 6. It states that a third party’s life or property must never be put at

risk. This principle does, for instance, also apply for hang-gliders and model

aircraft. Should a collision occur between such aircraft, at least one of the two

pilots has undoubtedly breached this provision.

Anyone who feels ill, tired, or is under the influence of narcotics, alcohol,

medication, drugs, etc. and therefore is functionally impaired, may neither work

as a crew member on an aircraft nor perform parachute jumps.

In case the pilot has no way of checking the latest weather information – for

whatever reason (e.g. lack of time, lack of access to phone) – he must not undertake

a flight leaving the area of the airfield. Moreover, provision has to be made for an

alternative airport which must be open. In contrast to commercial aviation that

requires fuel supplies which are sufficient for 45 min for piston aircraft and 30 min

for jet aircraft, article 8 of the Rules of the Air just states that pilots need to provide

for enough fuel supplies. If a private pilot needs to make an emergency landing due

to lack of fuel, he has clearly breached this regulation, since he has to consider

headwinds, traffic diversion, etc. as well.

Flights below flight level 100 may not exceed an airspeed of 460 km/h (250 kt)

IAS without prior permission by the Federal Office or the appropriate air traffic

services unit. Aircraft that need to fly at a higher speed due to their performance

data have to maintain the lowest possible speed in accordance with the respective

flight condition; the relevant air traffic services unit has to be informed by the pilot

in command about this.

For flights conducted under visual flight rules aviation law does not specify

concrete measurable minimum distances in regard to approaching other aircraft.

Both on the ground and in the sky aircraft always change their direction to the right

to avoid collision. For flights conducted under instrument flight rules air traffic

control ensures that there is sufficient distance between aircraft by staggering the air

traffic. A threat of collision must not exist at any time. The aircraft size or the type

of its use (e.g. military or commercial aircraft) does not influence the right of way.

However, it is reasonable that smaller aircraft dodge larger and faster aircraft.

At visual flight an aircraft may conduct rolling motions (about its longitudinal

axis) to indicate that it has noticed another aircraft. In Switzerland, the rules on

distance and right of way are stated in the Rules of the Air and the Aeronautical

Information Publication (AIP) as regulations for the prevention of collisions.

12.5.4 Liability and Insurance in Air Law

In principal, air travel is a safe means of transport and in relation to the kilometres

travelled, they cause relatively few damage. In case of an accident involving an
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aircraft, however, normally questions related to liability and insurance become

relevant at once. To answer these questions, first the different types of liability

and the consequences for aviation need to be understood (Fig. 12.4).

The operation of aircraft is subject to strict liability. Even the commissioning of

an aircraft alone is considered as an induction of a dangerous situation, like it is also

the case with motor vehicles. Independently of any fault, the holder of the aircraft is

therefore liable for personal injury or material damage which has been caused to

a third party by the aircraft. In this context, the holder of the aircraft is deemed to be

the operator. The operator does not have to be identical to the owner (e.g. a bank or

an industrialist) or the pilot (pilot in command).

Similarly, the holder of an animal is also subject to strict liability, but he is

subject to a so-called mild liability for the consequences. This means that the holder

of the animal is not liable, if he can prove that he has taken all reasonable measures

to avoid any damage (e.g. providing information about a dangerous dog on a sign at

the garden gate). As has been stated, regarding the operation of aircraft, however,

strict liability applies. This implies that even if the holder of the aircraft has taken

all possible precautions and is therefore not at fault, he is still liable for damages to

third parties on the ground.

Third parties on the ground who have suffered damage usually do not have

a contract of any kind with the holder of the aircraft and thus the non-contractual

liability, i.e. the strict liability, generally applies. If student pilots, passengers

or freight are being transported, a contractual relationship exists. In this case, the

liability has to be assessed quite differently. The pilot is liable when flying for

private purposes, the airline company is liable for commercial flights and the flight

school for training flights. At the same time, it is now of major importance, with

regard to liability, who is responsible for the damage. Therefore, the contractual

Liability types 

non contractual contractual 

fault liability strict liability

mild sharp

Aviation

Fig. 12.4 Liability types (M€uller 2007)
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relationship will be discussed in more detail in the following paragraphs. In cases of

contractual liability the damage and fault (slight negligence is sufficient) have to

be established. Furthermore, the correlation between damage and fault has to

be proven. It is possible to exclude, through contractual agreement, liability

for damages caused by slight negligence, but not for damages caused by gross

negligence or deliberate act.

Depending on the type of flight, the aggrieved party may take action against

different persons or companies. In contrast to road traffic, though, it is not

possible that the aggrieved party sues the relevant insurance company directly.

In the following, only those cases that are relevant for future private pilots will be

discussed. Commercial flight, where the liability of the airline is most important,

is therefore not considered. As for training flights, based on the service contract

student pilots may take action against the flight school, but not against the

insurance directly. It is up to the flight school to claim the insurance benefits.

If the flight instructor has caused the accident by violating his obligation of due

diligence that he has under labour law, the flight school may also take recourse

action against the flight instructor. In connection with this, is has to be recognised

that the activity of a flight instructor is a job prone to causing damage. This means

that only in the case of recurrence, slight negligence will lead to liability. The

student pilot may only take action against the instructor or the manufacturer of the

aircraft on the basis of non-contractual liability; however, in this case he would

have to verify among other things the fault of the instructor, or respectively,

the manufacturer.

As for private flights, the issue of liability is comparable to that of training

flights, but generally an additional distinction has to be made between the holder

and the owner. The owner is usually covered by comprehensive insurance, so that

he can, on his part, make an insurance claim.

As stated in article 125 of the Aviation Ordinance, the holder of the aircraft has

to provide a guarantee that he is able to meet possible liability claims by an

aggrieved party on the ground. Almost always this guarantee is provided through

liability insurance. Thus, de facto a statutory insurance obligation exists for the

holder of the aircraft for such damages. Article 132a of the Aviation Ordinance

provides for a further guarantee by the aircraft holder: he has to ensure 250,000

Special Drawing Rights per passenger for potential liability claims from travellers.

For non-commercially used aircraft the Special Drawing Rights may be reduced to

a number of 100,000, if the take-off weight does not exceed 2,700 kg. For damages

to the aircraft itself, no statutory insurance obligation exists, but a comprehensive

insurance, covering this sort of damages, may be arranged by the holder of the

aircraft on a voluntary basis. Charterers of an aircraft should obtain information

about what sort of comprehensive insurance is in place before using a hired aircraft.

If a charterer returns a damaged aircraft he has to cover the damage himself or,

if a comprehensive insurance is in place, pay the deductible, the loss of bonus and

the operating losses that result from the standstill of the aircraft, unless another

agreement has been made.
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12.5.5 Passenger Rights

The EC-Regulation No 261/2004 of the European Parliament and of the Council,

dated 11th of February 2004 has established common rules on compensation and

assistance to passengers in the event of denied boarding and of cancellation or long

delay of flights. These rights can be divided in four categories:

• Denied boarding

• Cancellation

• Delay

• Other demands (not treated in the EC-Regulation 261/2004)

In the first three cases the operating air carrier shall immediately compensate the

passengers as follows:

(a) EUR 250 for all flights of 1,500 km or less

(b) EUR 400 for all intra-Community flights of more than 1,500 km, and for all

other flights between 1,500 and 3,500 km

(c) EUR 600 for all flights not falling under (a) or (b)

The compensation shall be paid in cash, by electronic bank transfer, bank orders or

bank cheques or, with the signed agreement of the passenger, in travel vouchers and/

or other services. The distances shall be measured by the great circle route method.

Review Questions

• What are the most important international and supranational aviation

organisations?

• How can the nine freedoms of the air be described?

• What does the Chicago Convention and its annexes regulate?

• Which are the two different possibilities to classify the airspace?

• How many classes of airspace has the ICAO defined?

• What are controlled and uncontrolled airspaces?

• What are the most important rules of the circulation in the air?

• How can the aviation liability be defined in the system of liability types?

• What are the passenger rights in aviation in accordance with the EC-Regulation?
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