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Abstract

This chapter reviews the historical evolution of the airline market and its first-gen-
eration airline reservation and distribution systems. The development and diffusion 
of computer reservation systems (CRS) and global distribution systems (GDS) is 
discussed extensively in order to provide a comprehensive overview of the state of 
business in the 2000s. Based on this evaluation, the influence of modern information 
and communication technology (ICT) on the airline distribution system environ-
ment is discussed. The traditional distribution chain has been transformed into an 
electronic multi-channel distribution environment. This (r)evolution of the airline 
market is analysed for the different market participant groups, as the competitive 
and cooperative situation increases in this cross-influence network industry.
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Introduction

The information revolution has dramatically reshaped global society and is pushing 
the world ever more towards an information-based economy. Tourism is one of the 
industries which is able to generate enormous synergy effects from the use of the 
Internet. This technology is a potential instrument to implement change in the struc-
ture and processes of the entire sector. In particular, the airline market environment 
has experienced significant changes in the recent decades, induced by the different 
generations of information and communication technology (ICT). Consequently, 
this chapter deals with the fundamental transformation of the airline industry—with 
a focus on the technologies in the distribution process.
Since its emergence, the tourism industry has experienced continuous and sustainable 
growth, not only in terms of increasing customer numbers, but also in the acquisition 
of new markets. These developments have been coupled with the expansion of travel 
intermediaries in response to an increasing demand for travel. While airlines first 
sold their products separately and on their own, they soon became an integral part 
of the tourism industry, which in turn gained complexity in terms of distribution. 
Therefore, and not surprisingly, the airline industry is one of the first business sectors 
that introduced and relied on information and communication technology to cope 
with the challenges of rising complexity, notably in distribution. Accordingly, the 
first main part of this chapter reviews the historical evolution of the airline market 
and its first-generation airline reservation and distribution systems. This provides a 
comprehensive overview of the state of business in the latter part of the 1990s. 
The following and key part of this chapter focuses in particular on the current 
reshaping of distribution processes, caused by and based on the development of 
new information and communication technology. The exponential growth of online 
platforms and Internet usage has led to the appearance of numerous alternative 
distribution channels and new intermediaries. Having already established their 
positions on the market, the new electronic distribution channels now co-exist 
alongside traditional channels. As a result, the market structure and balance of power 
between airlines, distributors and customers is rapidly changing. To understand 
this multi-channel distribution environment, an in-depth analysis of today’s airline 
market is required. Therefore, in the second part of this chapter, the (r)evolution of 
the airline market is examined from diverse perspectives, that is, those of the dif-
ferent market participants. Furthermore, the evolution towards second-generation 
airline core environments is investigated, in order to understand the forces behind 
the emerging paradigm shift.
Figure 1 gives an introductory overview of this chapter’s structure.
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First-Generation Airline Reservation Systems

Today’s airline industry is a product of post-World War II prosperity. Civil avia-
tion took off in the second half of the 20th century with the introduction of many 
new technologies including jet engines, new lightweight metals, radar systems, 
and computers—making air transportation faster, more comfortable, and above 
all safer (Prideaux, 2001). In the early years of commercial air flights, bookings 
were made via telex, telephone, and postal services. These methods were labour 
intensive, relatively slow, and expensive. However, there were no options to paper-
based storage and retrieval systems. Usually, a “request and reply” system was used, 
collecting all the information and inquiries at a central location. Other airlines used 
wall-sized availability boards, which had to be updated manually (Sheldon, 1997). 
This situation changed radically with the emergence of information technology and 
the diffusion of modern telecommunication networks. The ensuing evolution of 

Figure 1. Overview of chapter structure
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first-generation airline reservation systems is discussed in the following sections. 
For a more detailed description of the historical development leading to computer 
reservation systems see Copeland and McKenney (1988).

The Emergence of Computer Reservation Systems (CRS)

Since the 1950s, when air travel became a mass phenomenon, airlines have had to 
deal with large amounts of diverse information (Sheldon, 1997). The enormous in-
crease in demand (passenger numbers) in the 1950s and 1960s brought management 
and operational challenges for airlines and airports. In particular, the complexity 
of all passenger related processes increased dramatically (Buhalis, 2003). Sheldon 
(1997) stated, that “it is a daunting task to keep track of thousands of flights, fares, 
seat inventories, crew, passengers, cargo and baggage without automation” (p. 15). 
Hence it is not surprising that from the outset the airline industry has been one 
of the most technologically advanced sectors in the field of tourism. The need to 
formalise the exchange of booking related information led to the introduction of 
computerized reservation systems (Werthner & Klein, 1999). A harbinger of such 
systems in the 1950s was a mechanical system called Reservisor used by American 
Airlines. It performed arithmetic algorithms with the aid of random access memory 
drums (Sheldon, 1997).
The concurrent computing revolution paved the way for the following first technol-
ogy driven reservation and distribution systems. However, as no standard platforms 
and solutions were available at that time, first computer reservation systems (CRS) 
had to be developed in a “hand coded” manner (Werthner & Klein, 1999). For this 
reason, American Airlines initiated cooperation with IBM in 1953, finally develop-
ing the first computer reservation system after years of research and investments 
of over US$40 million (Sheldon, 1997). This significant breakthrough system was 
initially called SABER (Semi-Automated Business Environment Research) and has 
been trailblazing ever since. 
The immense technological requirements for the introduction of automated reserva-
tion systems ranged from real time and simultaneous transaction processing to an 
airline specific message code for transmitting information. In addition, the system 
had to be designed for permanent operation with high reliability (Werthner & Klein, 
1999). This necessity resulted in the advancement of new technological concepts 
such as hardware redundancy, backup generators and uninterrupted power supplies 
(UPSs). The fully functional SABER was launched by American Airlines and IBM 
in 1963/64, consisting of two IBM 7080 mainframes for real time and batch process-
ing, an online storage of six magnetic drums and terminal connections at 2,400 baud 
(Copeland & McKenney, 1988) and met the demanding requirements.
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The first requirement for real time and simultaneous transaction processing was 
fulfilled by the introduction of a new operating system, the Transaction Processing 
Facility (TPF). Originally this real time inquiry-response system had a response time 
of less than three seconds and is still the core of most of today’s airline reservation 
systems. But as the TPF is a 6-bit processing first-generation computer language, 
it requires large investments in human resources to keep the system running and 
updated; for example, in the 1990s an airline employed an average of 1,200 pro-
grammers, each paid approximately US$100,000 to keep the system up to speed 
(Feldman, 1994).
The second requirement for an airline specific message code for transmitting in-
formation led to the introduction of the Airline Line Control (ALC), a full-duplex, 
synchronous communication protocol, which is still used today (Sheldon, 1997). 
However, the real challenge at the time was the design of an extensive data com-
munication network across the U.S. and “eventually” across the world (initially 
offering a 2,400 bits per second transmission rate). This pioneering goal was reached 
in cooperation with telecommunication companies, in particular the ARINC network 
(Aeronautical Radio Incorporated) and the SITA network (Société Internationale 
Télécommunications Aéronautique).
After SABER’s completion, IBM used its know-how to create the Programmed 
Airline Reservation System (PARS) which incorporated application software into 
the TPF operating system (Sheldon, 1997). Capitalising on their experience with 
state-of-the-art mainframes, IBM offered PARS to other airlines such as Delta, 
Continental, Northwest, PanAm, and United Airlines, enabling them to create their 
own systems similar in function to SABER. In response to IBM’s move, American 
Airlines renamed the original system as SABRE. While the evolution of CRS de-
scribed so far mainly refers to developments in the U.S., in Europe and Asia airlines 
also computerised their reservation systems, but did so using videotext technology 
to perform queries and bookings.
Figure 2 shows the typical configuration of an airline reservation system environment, 
keeping the mainframes, storage devices, and front-end communication processors 
(FECPs) on a central site, under high security because of its immense value to the 
airline, and designed to withstand natural disasters such as fire, flood or earthquake 
in addition to bomb attacks (Sheldon, 1997).
Implemented as illustrated in Figure 2, the first terminals were installed at airports 
and airline offices in the late 1960s. These terminals enabled agents to check airline 
schedules, seat availability and prices from their desktop, allowing them to make 
confirmed bookings at the time of first inquiry. Until the mid-1970s, computer res-
ervation systems were used only for proprietary airline information, that is, every 
airline had to have its own system running (Sheldon, 1997). To conclude, CRS can 
be “regarded as a critical initiator of the electronic age, as they formulated a new 
travel marketing and distribution system” (Buhalis, 1998, p. 412).
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The Developmentof Global Distribution Systems (GDS)

The distribution of products and services—available through the CRS—became the 
next unique challenge for the industry in the 1970s. At an early stage, the distribu-
tion of flights was handed over from the airlines (at airports and offices) to travel 
intermediaries (Werthner & Klein, 1999). As travel intermediaries needed access 
to more than one CRS, but more than one terminal on an agent’s desk did not 
make sense, an initiative was started in 1975 to create a single industry reservation 
system. In the same year, the Joint Industry Computer Reservation System project 
took place, bringing together the major carriers to plan a system which could en-
able travel intermediaries access to all major airline information. However, despite 
intense discussions, the effort failed and no agreement was reached (Sheldon, 1997). 
The situation remained unchanged: the different CRS were each in the possession 
of single airlines and used exclusively by them. 
However, due to the increasing number of airlines and respective CRS, vice versa, 
combining the different CRS became mandatory in the 1970s. Consequently, some 
of the CRS, such as SABRE, opened their systems to other airlines. As a result of a 
continuous concentration process, different CRS were combined and became known 
as global distribution systems (GDS) (Inkpen, 1994). From this point on, airlines 

Figure 2. Configuration of an airline reservation system environment (Source: Sheldon, 
1997)
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were able to store their information either directly in a GDS or in their own CRS and 
link it to one or more GDS. This choice basically depended on whether an airline 
was affiliated with a GDS company or not (Sheldon, 1997). Despites the affiliations, 
GDS suppliers became generally independent market participants. Therefore the term 
GDS denotes both the systems as well as the companies operating these systems. 
Their shareholders are mainly airlines, since the management of airline inventories 
and their distribution constitute their origin (Werthner & Klein, 1999).
Despite the systems’ evolutionary differences, the two terms CRS and GDS are often used 
synonymously in the literature. This can be legitimated by the overlapping functionalities 
and complexity of the systems. Henceforth, in this chapter, the systems also are referred 
to as first-generation airline reservation systems. In general, the CRS/GDS:
 
• Contain and handle flight schedules, seat inventories, availability and prices 
• Enable airline reservations and ticketing
• Store passenger name records (PNRs)

Thus, CRS/GDS have provided airlines with a powerful database that enabled new 
efficiencies in inventory control and other fields, for example through the introduction 
of yield management methods (Prideaux, 2001). As GDS contained all necessary 
distribution information of a growing number of airlines, the GDS suppliers have 
leased their systems to travel intermediaries. This move led the GDS providers to 
become the key link between the airlines and travel intermediaries (Prideaux, 2001). 
The consequential basic distribution structure is shown in Figure 3.

Figure 3. Distribution structure of first-generation airline reservation systems 
(Source: Werthner & Klein, 1999)
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The complex structure of first-generation airline reservation systems can be justified 
by “the huge number of interconnected companies, both on supply as well as the 
demand side” (Werthner & Klein, 1999, p. 186) and the existence of numerous dif-
ferent communication channels. Although the underlying architecture can be simply 
displayed as a star, as illustrated in Figure 3, over time the network has expanded 
due to new business needs, technological progress and also legal interventions. 
Companies or institutions such as the Official Airline Guide (OAG) and Airline Tariff 
Publishing Company (ATPCO) have maintained databases of flight schedules and 
fares (Werthner & Klein, 1999). For instance, a new airline must be first certified 
and assigned a two-letter code by the International Air Transport Association (IATA). 
Subsequently, the airline has to deposit its fares at the ATPCO and its schedules in 
the OAG, or appropriate institutions (if not based in the U.S.). The transfer of all 
these files, containing approximately 40 million fares and schedules, over private 
or public networks is handled by the Aeronautical Radio Incorporated (ARINC) 
or Société Internationale Télécommunications Aéronatutique (SITA). Founded in 
1949, SITA is owned by over 600 airlines and air transport related companies and 
offers support connections in over 220 countries worldwide (SITA, 2006).

The GDS Worldwide Evolution and Diffusion

A cause and effect of the emergence of global distribution systems were the travel 
intermediaries, by taking over the business of distribution of airline products to the 
end customer. For this reason, travel intermediaries, also often referred to as travel 
agents, though not including tour operators and speciality providers, were equipped 
with CRS/GDS terminals in the mid-1970s. Not taking telephone, fax and telex 
into account, these originally “dumb” terminals were the first kind of information 
technology in travel offices, providing a connection to the host mainframes and an 
interface to the airlines. For instance, they replaced the printed Official Airline Guide 
(OAG) for schedule and fare information. Over time, more and more computer 
terminals were installed to facilitate airline bookings. 
Due to the deregulation of the U.S. airline market in 1978, the number of terminals 
installed increased tremendously, reaching a penetration of over 85% in the early 
1980s (Werthner & Klein, 1999). As prices, schedules and routes were liberated, 
airlines were able to change them indefinitely, that is, they could be flexible in adjust-
ing pricing, and in setting the medium range schedules and adapting routes to the 
actual demand. This led to increasing complexity as well as a lack of transparency 
in fares, which again increased the computing and communication needs for airlines 
as well as travel intermediaries (Boberg & Collison, 1985). In addition, “until the 
late 1970s, airlines relied on the International Air Transport Association (IATA) to 
negotiate international fares on behalf of airlines. IATA mediated between airlines 
and regulators on the determination of bilateral air service agreements and operation 
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of distribution systems. Domestic fares were often subject to government regulation” 
(Prideaux, 2001, p. 215). However, with the deregulation and the challenge to IATA’s 
fare regime by non-IATA airlines in South East Asia (Singapore Airlines, Thai and 
MAS) the importance of IATA as a price regulator subsequently declined.
As a further consequence of deregulation, the American Civil Aeronautics Board 
issued the first regulation on CRS/GDS in 1984. This directive forced the CRS/GDS 
providers to display all airline offers in a neutral order, sorted by flight numbers. 
Until then, SABRE for example always listed American Airlines flights on top (so-
called biased listing). This was a lucrative approach for their owner, as it generated 
as much as 40% extra income (Werthner & Klein, 1999). Following Boberg and 
Collison (1985) flights of the first screen were booked in 90% of the time, in 50% 
even of the first line of the first screen. According to Williams (1994), airline-owned 
GDS allowed a small number of carriers to achieve positions of market dominance 
through the airline’s ability to control the sale of their products via travel agen-
cies. Despite the U.S. Department of Transportation regulations, in 1984, sorting 
algorithms for flights were often still not fully unbiased, as other variables such as 
displacement time, non-stop, direct, or connecting flights and elapsed time of the 
journey were “legal” variables to be used. 
Looking at the GDS providers themselves again, SABRE remained affiliated with 
American Airlines during this period, while Apollo belonged to United Airlines. 
Other airlines such as Delta Airlines, Eastern Airlines and TWA followed with 
GDS called DATAS II, SystemOne and PARS respectively. By the 1980s travel 
intermediaries wishing to automate had a choice of these five systems. A merger 
between DATAS II and PARS created a new system called Worldspan and reduced 

Figure 4. History of CRS/GDS (Source: Kärcher, 1997)
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the number to four by the early 1990s. Figure 4 shows the start-ups and merges 
within the CRS/GDS market, leading to four main systems, holding over 98% of 
the total market in 1992.
Having reviewed the historical evolution and diffusion of GDS in terms of the sys-
tems themselves, the terminals for travel intermediaries and the merges of suppliers 
in the U.S. market, the following sub-sections reflect on the development of airline 
reservation systems in other parts of the world.

The European and Asian Markets

The European idea of nationally developed systems and the subsequent goal of 
later on dominant GDS was the creation of systems representing multiple carri-
ers—learning from problems in the U.S., where systems were originally affiliated 
with only one airline. Overall, the European market developed differently from the 
U.S. market. In the beginning, airline reservations could be made through videotext 
terminals of the national airline’s computer systems (Sheldon, 1997). In the UK, for 
example, TRAVICOM, a multi-access reservation system owned by the national 
carrier British Airways, was used primarily; another videotext system was called 
Prestel (Bennett, 1988). However, in Germany a system called START was designed 
and implemented jointly by travel agencies, the national carrier Lufthansa as well 
as German Rail and a tour operator. START subsequently merged with Amadeus 
(Sheldon, 1997). Finally, in Europe two systems: Amadeus and Galileo appeared 
and dominated the market. Merging with SystemOne (Amadeus) and Apollo (Gali-
leo) respectively, these GDS expanded the global reach of the systems (Sheldon, 
1997). But unlike in the U.S., the Europeans and Asians designed their systems to 
be unbiased from the beginning. This choice was made by the European Commis-
sion and the management of Abacus after seeing the controversy created by biased 
systems in the U.S. (Sheldon, 1997).
In the Asian market (the next most automated area after the U.S. and Europe), a 
system called Abacus was established by an independent company; however, it 
has not operated its own GDS. It initially used the system Worldspan, but in March 
1998 signed a cooperation agreement with SABRE and switched its operations to 
this platform (Werthner & Klein, 1999). In addition to Abacus other GDS vendors, 
represented by so-called national marketing companies (NMC), have established a 
40% market share of GDS in Asian travel agencies. 
Tables 1 and 2 give an overview of the airline affiliations and the huge market value 
of the major GDS Amadeus (including SystemOne), Galileo (including Apollo), 
SABRE and Worldspan in the 1990s.
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Table 1. Airline affiliations with GDS in the 1990s (Source: Sheldon, 1997)

Table 2. Estimated market value of major GDS in the 1990s (Source: Green, 
1996)

GDS Million US$

Abacus 650

Amadeus (System One) 600 (500)

Galileo (Apollo) 400 (1100)

Sabre 1500-2000

Worldspan 500

GDS Airline Afflliation

Amadeus Lufthansa

Air France

Iberia

Continental Airlines

29.2%

29,2%

29,2%

12.4%

Galileo United Airlines

British Airlines

Swiss Air

KLM Royal Dutch Airlines

US Air

Alitalia

Olympic, Air Canada, TAP Air Portugal, 
Austrian Airlines

Aer Lingus

38%

15%

13%

12%

11%

8.7%

2.3%

Sabre American Airlines 100%

Worldspan Delta Airlines

Northwest Airlines

TransWorld Airlines

Abacus

38%

32%

25%

5%
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Other Regions Worldwide

In Australia NMC again took over the promotion of the GDS: Sabre is distributed 
by Fantasia and Southern Cross has the marketing rights to the Galileo system, 
which hold 53% of the Australian market. The distribution of the GDS in Australia 
is carried out under the auspices of TIAS (Travel Industries Automated Systems, 
Ltd.). In New Zealand, all four major GDS are represented but Galileo and SABRE 
cover 80% of the agencies and 95% of the bookings (Sheldon, 1997).
Finally, in some lesser developed countries, the GDS vendors are aggressively trying 
to capture the market. In India, for example, the SABRE system is being marketed 
under the name SITAR and in Latin America, SystemOne from Amadeus is well 
represented with two national airlines (Varig and Aerolineas Argentinas) being part of 
the Amadeus consortium. Still, due to the lack of telecommunication infrastructure, 
numerous countries do not have GDS access (Sheldon, 1997).
Although GDS act on a worldwide basis, they have regionally dominant positions 
in specific markets (see Table 3), for example the nearly exclusive position of 
Amadeus in Germany. Overall, however, the four GDS providers Sabre, Amadeus, 
Galileo and Worldspan hold a worldwide dominant market position as distribution 
partners of airlines, and intermediaries between airlines and travel intermediaries 
(Sheldon, 1997).
A comprehensive overview of the historical GDS development and their role in 
distribution is given by Sloane (1990) and Truitt, Teye, and Farris (1991).

GDS Functionalities and Extensions

Having discussed the appearance, evolution and diffusion of global distribution sys-
tems, this section concentrates on their functionalities and extensions, again focusing 
on the travel intermediaries, as their agents are the main end users of the systems. 

Table 3. GDS scope and penetration (Source: Original by the author)

GDS Scope Major markets

Abacus Southeast Asia Southeast Asia

Amadeus Worldwide Europe, South America, USA

Apollo USA, Canada USA and Canada

Galileo Worldwide Australia, Europe, New Zealand

Sabre Worldwide Canada, Europe, USA

Worldspan Worldwide Europe, Middle East, USA
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“Even though all GDS have much in common, there are variations in the product 
and in the contract that must be considered” (Sheldon, 1997, p. 45). A travel agents’ 
choice of GDS involves the consideration of many factors. In general, the system 
of choice should provide easy access to the most relevant and updated information 
on the one hand, and a most flexible contract with low costs and excellent service 
on the other hand.

GDS Product and Contracts

The first aspect mentioned above refers to direct access links, quicker communica-
tion, faster confirmations, and access to last seat availability, as well as an unbiased 
display of data. Then again the aspects of the contract itself are much more com-
plicated. Historically, contracts issued by the GDS supplier were very restrictive 
and were often referred to as a “golden handcuff.” However, very tight contractual 
clauses became more flexible over time as, prior to the deregulation, contracts had 
an infinite length with no option to discontinue or switch systems without paying 
damage costs. In addition, the GDS had to be used exclusively and required a certain 
minimum usage level. Finally, productivity pricing was part of the contract, meaning 
that travel agencies with larger volumes of transactions were charged less by the 
GDS supplier (Sheldon, 1997). The latter point is still part of most contracts while 
the other aspects have undergone some change over time. For example, in 1984 the 
maximum length of contracts was limited to five years, and again reduced to three 
years in 1992. The U.S. Department of Transportation also decided that exclusivity 
was illegal (Sheldon, 1997).
It is thus clear that the complexity of GDS contracts is a huge challenge for travel 
agency managers, and the need for careful analysis of contractual clauses cannot be 
overemphasized. More room for negotiation lies in the level of service and train-
ing provided by the GDS suppliers. For a long time, this aspect has been of some 
importance, as the GDS have traditionally been command-driven, requiring the 
use of formats and codes to process inquiries and perform transactions. Compared 
with menu-driven systems, they are often faster for expert users and are still widely 
used (Sheldon, 1997). Nevertheless, the dominant Microsoft Windows environment 
forced the GDS to offer a graphical user interface, this in turn reducing the need for 
expert training. In addition, as most systems today have computer-aided instruc-
tion modules, training issues have become less critical. Finally, the service aspect 
or rather the repair or replacement of hardware as well as software problems are 
mostly solved on-site (often by a national service company) or online. 
As the handling of information is critical to business for the travel intermediaries, 
not only the contract and service level agreements, but also the range of functions of 
the GDS product is of fundamental importance. Sheldon (1997) stated that “indeed, 
information on travel products, destinations, schedules, fares, rates, and availabilities 
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is their most important product and defines their existence. The more information 
the travel intermediary can access electronically, the more timely, accurate and ef-
ficient service can be provided to the client” (p. 42). Consequently, the entire airline 
distribution process should be supported by the system. Starting with the request of 
flight information (schedules, availability and prices) and followed by reservations 
and bookings, the system also should include a payment and ticketing engine as 
well as diverse management functionalities (Sabathil, 2002). 

GDS Extensions

As GDS became the first and most important interface and database to be used 
widely, other industries from the fields of tourism became interconnected with the 
GDS. Hence the systems contain or connect to various sets of other information, 
for example concerning transport and accommodation as well as tour operator prod-
ucts. This information is integrated by links to the respective reservation system. 
For instance, the hotel industry established a system called THISCO (The Hotel 
Industry Switch COmpany) in 1989 to link major hotel chains. It is owned by 70 
major hotel chains and provides common electronic booking interfaces for hotel 
reservation systems worldwide. The core of this system is called the UltraSwitch, 
which performs the switching and translation of data formats necessary for the com-
munication of different systems; see Figure 5 for illustration (Werthner & Klein, 
1999). In fact, it has been recognised and obviously accepted that GDS networks 
represent the main distribution channel. 
Following Hart (1997), THISCO processed 600 million messages and made 18 mil-
lion net reservations per year in the mid-1990s. It covered 60% of the worldwide 
market share and generated US$3.2 billion in room revenue. THISCO also has 
subsequently adjusted its strategy to the Internet and launched an Internet system 
travelWeb.

Figure 5. THISCO system basic structure (Source: Hart, 1997)
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Wizdom, owned by Avis Rent-a-car, is a similar system with access to the GDS 
world (Sheldon, 1997). It serves a client base of car rental companies and other 
travel businesses. 

GDS Widespread Functionalities

Having discussed aspects of the GDS products and contracts, as well as their ex-
tensions, the overall functionalities can now be recapitulated. In general, Buhalis 
(1998) described the role of GDS as horizontally integrating airlines and vertically 
integrating all other tourism suppliers in a system that can be described as the circula-
tion system of the tourism industry. By 1995 the coverage of GDS had expanded to 
such an extent that they could be termed ‘global travel and tourism information and 
reservation systems’ (O’Conner, 1999). Therefore, the widespread functionalities of 
GDS systems and terminals can be summarised according to Sheldon (1997):

• Flight information: schedules, inventories, availability, fares, fare rules, book-
ings

• Passenger information: create, modify and store passenger name records 
(PNRs), itineraries, frequent flyer information, and special requests

• Document printing: facilities to print tickets, boarding passes, and itinerar-
ies

• Car rental, hotels, cruises, rail, and tour packages booking*
• Theatre & event ticket and foreign currency ordering*
• Accessing Department of State travel advisories*
• GDS subsection TIMATIC provides information on visas and passports, health, 

customs, currency controls, and departure taxes*
• Communication service: fax & e-mail*

* Non-airline functions mostly available through today’s GDS

In general, business applications such as word processing and spreadsheets but also 
data communication programs (e.g., e-mail clients) represent the standard of today’s 
computer infrastructure of travel agents—independently from the GDS. 

GDS Complementing Airline and Airport Systems

Due to their historical evolution, their functionalities and extensions as well as 
their worldwide spread and dominance, the GDS have become the core systems of 
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operational and strategic airline management. In general, a wide range of business 
functions of tactical and strategic management are supported: revenue analysis and 
forecasting, yield management, competition monitoring, maintenance of historical 
data to predict demand or to design desirable products, and finally management 
of business models. In addition, numerous information management and deci-
sion support systems are used to support core business processes. The operational 
management requirements for airlines include check-in procedures, allocation of 
seats, generation of reports and orders, such as flight paths, weather forecasts, load 
and balance calculations, manifests for airports, in-flight catering orders, and crew 
rotas (Buhalis, 2003).
However, as management needs and processes have increased in complexity, dif-
ferent distribution and distribution related tasks had to be supported or executed 
by additional systems. So far in this paper, distribution has been equated with the 
GDS, but as Figure 6 shows, the understanding of the term “distribution” has to be 
expanded to cover enlarged management and process challenges. Figure 6 shows 
different views on distribution, taking airline, airport, intermediary and customer 
aspects into account.
To deepen the view of Figure 6, the following paragraphs briefly consider some 
special systems; as described extensively in Buhalis (2003). For example, special 
flight schedule management systems have been introduced to optimise network 
performance, taking technical and operational characteristics into consideration, 
including, for example, equipment, human resources, availability of seats, regula-
tions, demand for traffic, or air traffic control rules. Following the flight scheduling, 
station control systems monitor all kinds of connections on a hub in an airline’s 
network, including passenger and crew connections. The handling of crew planning 
processes is supported by crew management systems. These assist in the creation 
and maintenance of duty rotas, ensuring that they are efficient, complete, legal, 
economical, and fair. 

Figure 6. Different views on the distribution process (Source: LufthansaSystems, 
2006)
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Due to the multiplicity and complexity of all these systems, a separate operations 
control system is often included to generate alert messages and update all other 
operational systems, such as flight scheduling, reservation, maintenance, and crew 
control systems. 
In addition, all airlines need airport infrastructure for their operations. Different 
systems cope with the challenges of requesting landing slots and docking gates, 
informing about arrivals and departures, altering slots in case of delays, declaring 
flight paths and coordinating their operations. Other activities at the airport, such as 
maintenance, refuelling, catering and cleaning as well as the loading and dispatch 
of aircraft are carried out by different cooperating organisations. The latter interacts 
closely with the baggage handling and monitoring systems, ensuring that baggage 
is distributed correctly and no baggage is transported without its owner, as per the 
International Civil Aviation Organisation (ICAO) regulations. 

The GDS and Airlines State of Business in the 1990s

To round off the historical analysis of first-generation airline reservation systems 
the airline distribution situation in the 1990s is more closely examined in this sec-
tion. Economically, the 1990s were challenging for the airlines. Even though the 
overall passenger numbers increased, ticket prices had to be lowered constantly 
and profits deteriorated due to growing competition. The challenge of keeping up 
or even improving current market shares led to different worldwide operations and 
marketing alliances. Competition between alliances replaced the rivalry between 
single airlines—introducing an intra-alliance-coopetition, a mix of cooperation and 
competition. A good example of this new strategy seems to be the combination of 
different frequent flyer programmes (FFP), which were introduced by airlines earlier, 
due to the new possibilities of the digitalisation of all reservation based information. 
These kinds of new marketing strategies represent one possible instrument of coop-
eration. However, in the beginning, alliances were initiated in terms of code sharing 
agreements to overcome air traffic regulations, for example concerning departure 
and touch down slots restrictions. Another key aspect of strategic cooperation has 
been the stabilisation of the market environment, as competitors became partners 
and gained bargaining power within a network. These network effects could not 
only be identified in back office activities but, above all, have been clearly visible 
and advantageous to the customers. In contrast to today’s three large strategic air-
line alliances (StarAlliance, OneWorld, and SkyTeam) the emergence of low-cost 
airlines evoked a serious competitive challenge to traditional airlines, even forcing 
them to retreat from some markets, especially on short distance routes. It is worth 
noting that most of these developments would not have been possible without the 
emergence of modern information and communication technology (ICT), especially 
the diffusion of the Internet and online platforms.
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In fact, traditional airlines suffered from their dependency on the GDS supplier 
throughout the decade. The cost of GDS representation and distribution increased 
considerably in the 1990s, when it was estimated that average airline expenditure 
on distribution represented 25-30% of their turnover. Basically, the GDS income 
rested upon usage based fees, which were rather high compared to the respective 
costs. In addition, suppliers and intermediaries also had to pay to link their systems 
to a GDS. Furthermore, airlines relied on travel agencies to distribute their products 
in exchange for a commission payment, which was usually between 5 to 10% or 
more. During this era, distribution costs were regarded as a fixed cost (Prideaux, 
2001). Doganis (1991) estimated ticketing, including commission and promotion 
costs, comprised 18% of the total operating cost. The different fees and commis-
sions are represented in detail in Figure 7.
Thus it becomes clear that the fees and commissions (illustrated in Figure 7) in the 
traditional airlines’ distribution chain represented a growing threat to the existence 
of many airlines. The rising costs of distribution were additionally accompanied 
by stagnating market segments. Still, until the end of the decade, GDS suppliers 
represented major players in the tourism value chain, since they provided the main 
(electronic) link between a huge supplier group and the travel intermediary com-
munity. As illustrated throughout this first main part of this chapter, Figure 8 sum-
marises the traditional distribution chain on the airline market.

Figure 7. Fees and commissions in the airline distribution chain (Source: GAO, 
2003)

Figure 8. Traditional distribution chain (Source: Original by the author)
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By the mid-1990, this traditional distribution chain had already existed for almost 
three decades, being a constant in an ever-changing environment. Although the basic 
structure remained the same, the underlying processes altered over time, concerning 
all market participants. But, due to the emergence of new information and com-
munication technology the entire distribution process is now almost turned upside 
down. With the rapid growth of the Internet in the late 1990s, the second stage of 
information and communication technology (ICT) evolution in the airlines industry 
ended. The third phase of growth of airline distribution systems is discussed in the 
following part.

(R)Evolution of the Airline Market 

In the early years of the new millennium the airline industry is facing major chal-
lenges subsequent to the privatisation of many national airlines and the establish-
ment of partnerships and global alliances. The airline free market economy has 
become highly volatile in recent years, especially after facing an economic and 
psychological crisis in the light of the terror attacks using passenger aircrafts in 
the United States on September 11, 2001. Furthermore, economic factors such as 
deteriorating revenues, the fluctuating health of several major national economies, 
and new competitors such as low-cost carriers have further exacerbated the situa-
tion. Thus, deregulation and globalisation forces have brought both new challenges 
and threats to airline management. These include, for example, over-capacity, high 
investment pressure, and rising cerosin prices. Consequently, the influence of such 
wide-ranging factors on the airline business frequently demands rapid adaptations 
or even a change of business models (Merten & Teufel, 2006).
Above all, the emergence of modern information and communication technology 
(ICT) has led to a fundamental transformation of the airline market environment. 
In particular, the appearance of the Internet and the diffusion of the World Wide 
Web have radically reshaped the distribution environment. This alteration of the 
distribution structure and processes is examined in the following sections. For this 
analysis the impact on each market participant group will be considered separately, 
using the relationships outlined in Figure 8 and starting with the customer. After 
looking at customer evolution, the changing role of travel intermediaries will be 
studied. Subsequently, the main section of this chapter analyses the transition 
from first-generation airline reservation systems (CRS/GDS) to the introduction 
of second-generation airline core environments. To round off the discussion, the 
consequences of modern information and communication technology are reviewed 
from an airlines perspective, including future scenarios, even beyond the distribu-
tion systems themselves.
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Customer Evolution

The rapidly increasing popularity of the Internet in the 1990s and its penetration 
into private households as well as business environments pushed airlines to launch 
their first Web sites in the mid-1990s. By 1998 most airlines already offered Web 
sites, which primarily informed visitors about schedules, prices and itineraries as 
well as other flight and airline-related information. Over time the interaction po-
tential of these platforms grew and the adoption of modern technologies brought 
new opportunities. Indeed, the Internet provided airlines with the potential to open 
direct channels to their customers, offering their whole range of services, from 
flight information (schedules, availability and prices) to reservations and ticketing 
(including payment options), as well as further value-adding services. As a rapidly 
increasing number of flights are booked over the Internet, more and more informa-
tion is being made available to the end consumer. By bringing all necessary booking 
information right to the customer, online booking engines have enlarged product 
availability and price transparency. 
In this newly created online distribution environment, customers are increasingly 
using the Internet to obtain travel information and book online. Thus, their behaviour 
has become more individual, heterogenic, mobile, sovereign, and time-sensitive, as 
they can take advantage of a far wider range of options than it was previously the 
case. Furthermore, a broad shift of bookings from classical distribution channels 
back to the airlines themselves can be observed, while customers seem to swap 
between channels during the buying process. Therefore, in future, a multi-channel 
distribution environment will be the most likely scenario (Schmidt, 2004). Figure 
9 underlines these trends. 

Figure 9. Trends of online distribution on the airline market (Source: von Götz, 
2005)
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So far, the discussion focused on the customer as an individual. However, custom-
ers as a category also can be subdivided into leisure customers as well as unman-
aged and managed business travel customers. The business analyst PhoCusWright 
Market Research forecasts that the online part of leisure and unmanaged business 
travel bookings would double in size in the period from 2003 to 2006, being worth 
some US$78 billion in the U.S. In addition US$36 billion is predicted to be spent 
online on the managed corporate market (N.N., 2005). On closer examination of 
the latter point, it can be noted that in particular large-scale businesses hold strong 
framework agreements with single airlines. However, in the corporate market, com-
panies more and more allow their employees to make their own bookings online, 
but within the rules set by their employer. These online booking services are thus 
proving extremely popular. Moreover, low-cost airlines encourage, and in most cases 
require, customers to buy their tickets online. In addition, America’s and Europe’s 
market-shaking shift to online travel services and bookings is yet to take off in the 
huge Asian market, for which an enormous potential also is forecast. These trends, 
along with ever-changing customer behaviour and new airline strategies represent 
a threat to travel intermediaries, to be considered in the next section.

The Changing Role of Travel Intermediaries

Obviously, the establishment of direct channels to customers also marked a turning 
point in the relationship between airlines and travel intermediaries. As the Internet 
allowed airlines to bypass travel agencies, commission payments from airlines were 
lowered or even cancelled. Indeed, tensions peaked when airline management em-
barked on its policy of reducing or eliminating the existing commission structure. 
In turn, this zero commission forced travel agencies to move to charging customers 
a fee for products and services offered (Prideaux, 2001). 
Since electronic connectivity brings air travel products directly into the hands of 
the consumer, this poses a potential threat to the existence of travel intermediaries. 
But in the same way, information and communication technology is threatening the 
agencies; they also mitigate the threat by creating value-added products and services, 
and by integrating ICT into their strategic planning and operational processes. For 
instance, the World Wide Web can not only be used by them to access more infor-
mation about transportation and destination products, which is in turn passed on to 
the customer. Offering their services online also can widen their geographical range 
when receiving requests and booking orders through the Internet.
These trends can be exemplified by looking at the “.travel” initiative. The Tralliance 
Corporation is the registry for these “.travel” sponsored top level domain names. 
Its major aim is to improve the Internet identity of travel-related companies and 
to increase the level of trust between the tourism industry and its customers. For 
this, the initiative features an authentication of a registrant’s industry credentials 
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and name(s) eligibility by an independent third party. With this confirmed identity, 
a registrant lifts its business out of anonymity of today’s Internet. Beyond this, a 
first of its kind central online directory has been established, based on a unique vo-
cabulary to match providers travel products and services precisely with consumers 
needs worldwide (www.directory.travel). The success of this initiative is however 
yet to be confirmed as the whole system was only launched on January 2, 2006 
(Tralliance, 2006).
Beyond the external opportunities offered by the Internet, modern ICT also can 
be used to optimise, simplify and extend current internal business processes, for 
example, by sending tickets or booking information via e-mail. Finally, online 
platforms from airlines, which enable the bypass of travel intermediaries from an 
airlines point of view, of course also can be used by the travel agents themselves. 
In doing so, they in turn bypass GDS, no longer relying on a terminal infrastructure 
and tight contracts with the GDS. 

GDS and Beyond

Due to their historical development, the GDS providers have established supremacy 
in the airline industry and its traditional distribution chain. They have proven to 
be reliable, they succeeded in standardising the products included and still hold a 
dominant market position (see Figure 10) (Merten & Teufel, 2006).
Although the GDS provide airline managers with powerful management tools, for 
example to identify new market segments and maximize yields, the use of GDS 

Figure 10. GDS air bookings year-on-year percent growth at month end (Source: 
Sattel, 2005)
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adds to the overall distribution costs (Prideaux, 2001). On the one hand, the systems 
themselves have become more and more expensive in terms of maintenance and 
upgrades, with respect to finance and personnel (Werthner & Klein, 1999). On the 
other hand, fees and commissions increased over time as already shown in Figure 7. 
As Graham Atkinson, a United Airlines Senior Vice-President, noted, “The company 
spends about US$250 million on GDS fees annually” (Tedeschi, 2005). In fact, the 
margin of airline market participants correlates with their relative dominant market 
position and is especially high for the GDS companies, as shown in Figure 11.
Similarly, Atkinson (ibid.) remarked, that “there has been awareness in the industry 
for some time that the price-value relationship there is out of sync. Anytime that 
happens, you will ultimately find someone with a better solution to the business 
problem. That is what has happened” (Tedeschi, 2005). 
In consequence, airlines and travel agencies have sought for possibilities to bypass 
the GDS as distribution intermediaries, not least because GDS fees amount to ap-
proximately $12 per ticket (LufthansaSystems, 2006). Parallel to this development 
and due to rapid technological progress, alternative distribution platforms have 
achieved maturity and market penetration in recent years, which has enabled air-
lines to compete directly with the traditional distribution channels. Still the airlines’ 
backend systems are the GDS, but new technologies opened up new opportunities 
with alternative front ends for new distribution channels, which therefore not di-
rectly involve the GDS companies any more. This competition has placed increasing 
pressure on the GDS suppliers.
To give an example, in 2004, Northwest Airlines cancelled, with immediate effect, a 
new fee charged to travel agencies for a round-trip domestic ticket booked through 
global distribution systems. Northwest hoped the move would drive customers and 
travel agents to its Web site to buy tickets, which did not include ticketing fees. In 

Figure 11. Margins of air travel participants in correlation with their relative domi-
nant market position (Source: von Götz, 2005)
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response, Sabre said they would no longer prominently display Northwest fares on 
the schedules they provided to travel intermediaries. In consequence, Northwest 
sued Sabre for changing the way it displayed fares on its reservation system and 
Sabre sued the carrier for alleged violation of contract (von Götz, 2005)
This example shows that the Internet enables airlines to regain control over the 
distribution of their products by bypassing the travel intermediaries and enforcing 
a zero-commission. Likewise, travel agencies use these online platforms to become 
more independent from the GDS suppliers. These distribution platforms were first 
set up by airlines by adapting the front end of their distribution systems. As airlines 
are not only trying to bypass the GDS in the distribution chain, but also search for 
opportunities to replace the existing GDS as backend systems themselves, the GDS 
suppliers have to reflect on their own strategy. The first step for GDS suppliers has 
been, not surprisingly, to counter with their own online booking engines like amadeus.
net. However, having to deal with the problem of brand (non)recognition, they also 
have started to offer their complete range of services under new brand names, as 
they have developed or bought special alternative Internet platforms such as opodo.
com (Amadeus) or lastminute.com (Sabre). Further, GDS providers have reacted by 
expanding the functionality of their old platforms using modern technologies—but 
still having old legacy technology in the centre of their systems. Consequently, and 
in addition to the adoption of front ends of GDS, also the backend systems were 
due for redesign.
In addition, in July, 2004, the U.S. Department of Transportation formally phased 
out all GDS regulations. This deregulation empowered suppliers to re-evaluate 
their participation in the four major global distribution systems. Finally, GDS 
became fully independent and no longer airline owned. Airlines were thus able to 
selectively distribute inventory at different levels in the four systems. Therefore, 
with the deregulation of GDS, it was no longer possible to rely upon a single GDS 
as the sole source of all air travel information. As a single source information dis-
tribution model, the GDS were no longer sufficient to ensure total content avail-
ability. Therefore new platforms were needed to aggregate disparate content and 
enable comparative shopping from multiple sources of fares and inventory. These 
platforms should seamlessly provide content from traditional distribution sources 
(GDS), direct connections to emerging suppliers and Web-based inventories as well 
as private fares and Internet fare sources.
These developments clearly show that the GDS suppliers have to fear for their 
traditional core business. As Holger Taubmann, CEO of Amadeus Germany, admit-
ted in 2005, due to growing online bookings the whole classical GDS market will 
stagnate or even decrease in the long run as increasing cost pressure and declining 
margins are foreseeable (Genger, 2005). Therefore GDS providers today have to 
re-evaluate their business strategy. Nevertheless, airlines will still rely on the tra-
ditional distribution system at least for some years.
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In the light of these challenges and threats, GDS companies turn their business 
strategy from travel distribution system and content providers to travel IT solution 
providers with new technologies (Merten & Teufel, 2006). For example Amadeus 
changed its name to Amadeus IT Group SA and identified three future business 
fields (Amadeus, 2006): the travel distribution business area covers all aspects 
related to the traditional GDS (more and more building on modern technologies), 
including additional tools and services. Second, Amadeus e-travel provides online 
travel technology and corporate travel management solutions for airlines, corpora-
tions, travel agencies and other online travel businesses. Next to this e-commerce 
division, the airline IT services business area offers a new second generation IT 
platform: Amadeus Altéa Customer Management Solution (CMS). It is built on 
open system technology and consists of three different modules: Amadeus Altéa 
Reservation (sell), Amadeus Altéa Inventory (plan) and Amadeus Altéa Departure 
Control (fly). This CMS platform has been designed scalable for airlines, low cost 
carriers and as well as airline networks or alliances (Amadeus, 2006).
Despite all these developments, decisions and improvements, GDS suppliers have 
been struggling for some years, as new companies appeared on the market and offered 
simpler and cheaper solutions—so called GDS new entrants (GNE). Although, as 
start-up companies, GNE could not effectively compete the GDS in all fields, they 
increased the competition and enabled airlines and travel agencies cheaper access 
to the market and new opportunities. 

GDS New Entrants (GNE)

Due to the GDS deregulation and the emergence of alternative platforms for direct 
sales, the limits of the original GDS and their underlying technologies became more 
and more obvious in the last years. Additionally, as the number of alternative plat-
forms for direct sales grew, GDS became unable to cover the full range of services 
on the market. Consequently, different kinds of work around systems, combining the 
“legacy” GDS with new technology appeared on the market and called themselves 
GDS new entrants (GNE; also known as global new entrants). GNE providers used 
modern technologies to allow airlines to close this gap and pool the offers from GDS 
and other distribution platforms. Table 4 gives a short overview of the leading GNE 
players on the market, listing some highlights of the different companies.
All of these companies target low cost distribution with their systems, while recog-
nizing the need to aggregate content from all kinds of different sources. FareLogix 
is exemplarily in its approach and will therefore be examined more closely. The 
company currently provides solutions with multiple source content to some of the 
largest travel companies in Canada and the United States, including Navigant Inter-
national, American Express, and Carlson Leisure Group Services. The centrepiece 
of the FareLogix system environment is the FareLogix FLX platform, as illustrated 
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in Figure 12. Following FareLogix (2006), it represents a multi-GDS gateway that 
connects to all four GDS, using structured data streams that normalize the com-
munication in a common application programming interface (API). The multi-GDS 
gateway provides independence from the single-source GDS model and allows the 
integration of multiple GDS inventories at an individual-itinerary level. In addition, 
direct connections to supplier systems can be established for real-time availability. 
And finally, as new Web-based direct distribution platforms have diffused, content 
from low-cost carriers and online travel sites is integrated via appropriate interfaces. 
Consequently, FareLogix banks on advanced Web search technology to capture and 
aggregate content from different online portals to provide travel agents and travel-
lers with a comprehensive integrated inventory solution.
As illustrated in Figure 12, the FareLogix FLX platform consists of a set of differ-
ent systems. First of all, the Distribution Manager (DM) is a business rules engine, 
which controls the supply and handling of source information. The sources are the 
different GDS, direct supplier connections and Web inventories. The Master Itin-
erary (MI) integrates the supplied source information into a so called super-PNR 
(passenger name record), which acts as a single record repository for all travel 
itinerary information. Furthermore, the Virtual Fare Store (VFS) incorporates fares 
from the Airline Tariff Publishing Company (ATPCO) and private fares from the 
Fare Management System (FMS) to calculate the lowest fare for each itinerary. The 
FMS itself provides a new flexible platform to store private fares from airlines, no 

Table 4. GDS new entrants (GNE) credible players (Source: Lewitton, 2005)

GNE Company Highlights

ITA Software

Founder: Jeremy Wertheimer, PhD (MIT)
Established in 1996, privately held.
Built industry-leading shopping engine.
Supplied code for Orbitz launch.
Clients include agencies, suppliers and GDS.

G2SwitchWorks

Founder: Alex Zoghlin,  
built 3 sucessful tech. companies, including Orbitz.
Privately held start-up (2004).
Employing existing direct connects to  
AA, CO, NW, UA and others.

FareLogix INC.

Founder: Rick Gossage
CEO: Jim Davidson, ex-CEO Amadeus US
Established in 1998, privately held.
Built industry leading contract management system  
and call centre travel booking applications.
Clients include major agencies and consolidators.
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longer requiring the cumbersome reliance on traditional ATPCO fare filing. This 
independent faring and pricing engine allows airlines a new level of distribution 
channel management that did not exist in the ATPCO-driven, GDS-centric envi-
ronment. Finally, the business intelligence (BI) module primarily serves reporting 
purposes on operational performance and vendor analysis. For a more comprehensive 
description of the FLX platform, see FareLogix (2006).
Going one step further, travel intermediaries and customers can either access the 
FLX platform by a standard certified user interface or use an existing neutral agent 
point-of-sale (POS) application. Based on an API technology, it also allows simple 
interfaces to agency quality assurance (QA) and back office accounting systems. 
Obviously, the FLX platform is built on open standards using Web technologies 
such as “the Extensible Markup Language (XML), simple object access protocol 
(SOAP), Web Services Description Language (WSDL), and the universal descrip-
tion, discovery, and integration (UDDI) open standards over an Internet protocol (IP) 
backbone. This robust open architecture enables seamless integration of disparate 
inventory sources. Furthermore, the platform uses standard Open Travel Alliance 
(OTA) XML schemas and traditional EDIFACT communication protocols to provide 
suppliers with familiar communication methodologies” (FareLogix, 2006).
In conclusion, referring to the CRS/GDS as first-generation airline distribution sys-
tems, the GNE platforms can be seen as a transitional solution, which will presumably 
have a growing importance in the airline distribution market in forthcoming years. 
The GNE platforms provide airlines with a sophisticated and cheaper solution and 
the possibility to circumvent the GDS companies as distribution intermediaries; 

Figure 12. Components of the FareLogix FLX platform solution (Source: FareLogix, 
2006)
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still the GDS remain the systems in which airlines store all their business critical 
data. But, as airlines are offering more and more information and functionalities 
via direct connections (for example the FLX platform), they increasingly have to 
develop their own systems, often with the aim of becoming totally independent 
from the GDS. With regard to the growing complexity of airline systems, not only 
in terms of distribution, but also with regard to internal and external processes and 
management, it can be foreseen that second-generation airline core environments 
will emerge (also including new systems of the GDS providers). Of course, airline 
distribution will remain their central focus. As system development is generally not 
part of the airlines’ core competences, the need for airline IT providers has risen. 
These providers can either position themselves as a full service provider of airline 
systems and supporting IT solutions, the latter going beyond airline core processes 
(so-called value added services), or they can be a specialised supplier of only these 
value adding systems. 

Second-Generation Airline Core Environments

In the current changing market environment, airlines are offering their products 
through a wide range of distribution channels. Nevertheless, although circumventing 
the GDS in the distribution chain through direct channels (for example online plat-
forms), the airline system environment still relies on the GDS. Therefore, if airlines 
are to regain total control over the whole distribution process they will be forced to 
undertake a radical shift towards completely new airline core system environments. 
Regaining control means not only cutting costs and eliminating commissions. The 
new systems also can provide new kinds of management information, while sup-
porting a much broader range of operational and management processes.
In addition to new IT platforms of traditional GDS companies, new airline IT full 
service providers offer these new systems and promise flexible solutions for quick 
reactions in a fast paced market environment. In general, the requirements for a 
second-generation core environment range from multi-channel distribution and 
distribution cost control to immediate adjustment possibilities of core processes to 
keep the system in line with the business strategy. 
Different new airline full service IT providers have emerged on the market recently 
and have developed completely new information system environments. An example 
of such a system in terms of the fundamental change from first to second-generation 
systems is that of Lufthansa Systems, whose new system is called FACE: Future 
Airline Core Environment. The struggle of global distribution systems will inevitably 
“be an opportunity for flexible and cost-effective solutions to move into spotlight”, 
predicted Wolfgang F.W. Gohde, CEO of Lufthansa Systems, at a press conference 
in Frankfurt/Germany on June 24, 2005 (LufthansaSystems, 2006). Lufthansa 
Systems is currently investing 40 million euros in the future development of its 
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airline systems—regarding FACE as the cornerstone of the new information based 
landscape (LufthansaSystems, 2006).
The FACE platform uses a modular approach, enabling a suitable fit for different 
business models: from classic network carriers with global route networks, to low-
cost airlines with point-to-point transportation. Furthermore all business models 
can be used simultaneously within a single airline or airline group. FACE supports 
the classic core processes of passenger airlines, from inventory, schedule distribu-
tion, reservations, ticketing and departure control, to passenger service processes 
as classified in Figure 13.
“FACE enables airlines to freely choose their favourite distribution channels,” stated 
Gohde (ibid.). “This makes airlines more flexible and allows them to respond faster 
to market changes. FACE provides open interfaces, thus ensuring seamless data 
communication between different technology platforms—including airlines using 
different systems” (LufthansaSystems, 2006). The modular approach further enables 
airlines to adopt different parts of the system over time and adapt them to their busi-
ness processes and requirements. The different parts or functional areas introduced 
in Figure 13 support the following business processes (LufthansaSystems, 2006):

Figure 13. FACE—Future Airline Core Environment by Lufthansa Systems 
(Source: LufthansaSystems, 2006)
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• All schedule management processes support the creation of schedules and the 
conversion into marketable offers, thus allowing the distribution to all relevant 
partners.

• Passenger ground handling processes maintain the passenger handling from 
check-in to boarding, including additional customer care activities. The manage-
ment of flight-related processes involved in loading an aircraft and preparing 
it for departure also is included.

• Sales processes range from the management of the inventory via reservation 
and sale to the issuing of and payment for a ticket. Special emphasis is placed 
on enabling airlines to actively manage and effectively control sales through 
the various traditional and upcoming distribution channels in a deregulated, 
competitive, and agile market environment.

• Finally, the FACE front-end graphical user interface (GUI) provides the business 
process logic with workflow orientation and a high degree of automation.

Beside the fact that FACE is GDS neutral, it operates under the IATA code L1 so that 
it can be run as a computer reservation system by Lufthansa Systems, and therefore 
represents a potentially fully equivalent system to replace the GDS backend. Of 
course, connections to GDS, GNE, and Internet sources will still be possible; to 
keep the backdoors open for all intermediaries and customers still relying on these 
kinds of information sources. Enabling airlines to combine different distribution 
channels, FACE also is designed for use in airlines alliances, and will therefore be 
marketed both inside and outside of the StarAlliance. 

New Management Challenges for Airlines

At the beginning of this part of the chapter, general airline management challenges 
relating to economic factors were already discussed. This section therefore concen-
trates on the opportunities and threats for airlines with regard to distribution. In fact, 
distribution is increasingly regarded as one of the most critical managerial aspects, 
as it can determine the competitiveness and profitability of organisations. 
In the airline business, distribution has always been ICT driven, in the past heavily 
relying on the first-generation of airline reservation systems (CRS/GDS). However, 
modern information and communication technology has provided airlines with a 
completely new set of diverse opportunities. Today, airlines can take advantage of 
such opportunities by using the Internet as a distribution channel, starting with air-
line-owned Web sites, alliance booking engines, electronic intermediaries and other 
kinds of sales tools, including electronic auctioning of unsold seats. Airlines have 
managed to bypass intermediaries and to enforce zero commission, and also regained 
control over distribution. All of these different options represent a potential threat 



106   Merten

Copyright © 2007, Idea Group Inc. Copying or distributing in print or electronic forms without written permission 
of Idea Group Inc. is prohibited.

to travel intermediaries and GDS suppliers, as examined throughout the previous 
sections. As a result, the airlines’ distribution chain has undergone a fundamental 
transformation. An overview of these transformations is given in Figure 14.
In this highly competitive market environment, airlines of all sizes have to react 
swiftly to market trends and constantly cut costs. In fact, increased cost pressure 
seems to have become a constant. In the past, management often concentrated on 
cost cutting while improving efficiency and effectiveness—traditionally targeting 
fields such as engineering, engine efficiency, air traffic control systems, administra-
tion, wage costs, and improvement in the design of aircrafts and related systems. 
With the emergence of the Internet, however, airline managers were enabled to shift 
the emphasis from these previous fields to a focus on reducing distribution costs. 
To round off the analysis of today’s distribution environment from the different 
perspectives throughout the previous section, Figure 15 reflects on the different 
stages of distribution technologies and providers.
Overall, modern information and communication technology has led to a fundamen-
tal reshaping of the airlines’ distribution, internal processes as well as the market 
structure and balance of power. As the ICT induced opportunities for airlines become 
obvious in terms of distribution processes, the possible use of modern information 
and communication technology beyond the distribution rises. The following section 
concentrates on these new efforts and future developments, going one step further 
beyond distribution.

Figure 14. Transformation of the distribution chain (Source: Original by the author)
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Figure 15. Stages of evolution in distribution technologies and providers (Source: 
LufthansaSystems, 2006)
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Mobile ICT in and Beyond Distribution

In recent years, not only “traditional” information and communication technology 
have developed rapidly. Increasingly, also the impact of mobile technologies has 
to be considered when planning and developing business solutions and system 
environments. For companies as well as private and business customers, mobile 
networks and end devices represent new opportunities and are becoming widely 
used standards. Clearly both airlines and other distribution channel providers are 
thinking about means of transferring and integrating existing online booking engines 
to mobile platforms. As successful general mobile platforms (for example, i-mode 
or Vodafone live!) vary markedly depending on providers and countries/continents, 
it seems difficult to identify a representative solution among those available. Ex-
cept for some information services, so far mobile ticketing is the only available 
mobile distribution service going beyond the booking process itself. Principally, it 
is based on a similar assumption to electronic ticketing, that is, clients who book 
online also possess an e-mail address and a mobile end device respectively, to 
receive their booking confirmation. This mobile ticket could replace not only the 
printed invoice and booking confirmation, but also the whole paper-based ticket. 
In addition, the electronic ticket is the basic precondition for most available self-
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check-in procedures at airports. Again, the check-in procedure marks today’s end of 
a seamless electronic distribution process, due to the necessity of passport control 
and registration of baggage.
To return to the discussion on the use of mobile end devices, it can be observed that 
a growing number of passengers are carrying their notebooks, organisers or mobile 
phones on to the aircraft. On the ground, that is, at airports, these devices can be 
widely used, encouraging airports to ensure good network coverage or even install 
wireless access points, so far often been restricted to business and first class lounges. 
Furthermore, a survey from WirelessCabin (2006) shows that business customers in 
particular, increasingly demand on-flight connectivity. The survey identified 30% 
of these customers as potential frequent users. The demand for services on-board 
ranges from news (84%), e-mail (78%), Internet (73%) and virtual private network 
(VPN) access to the company’s intranet (66%) to mobile telephony (60%) and video 
conferencing (16%). 
For these reasons different interest groups of industrial and scientific background 
work on new technological and business solutions for a new generation of in-flight 
entertainment and communication systems (IECS). For example, as part of the Eu-
ropean initiative (European Union contract no IST 2001 37466) the WirelessCabin 
project has been launched with the aim to clarify a possible system and business 
structure. Based on these elaborations and different scientific publications on numer-
ous mobile technology conferences the basic network architecture can be displayed 
as shown in Figure 16. 
Following Jahn et al. (2002a, 2002b), a future IECS will consist of three differ-
ent parts: the cabin segment, space or transport segment, and the ground segment. 
Passengers are offered mobile access with their own notebooks, PDAs, or mobile 
phones via different wireless technologies, which are combined in a so called col-

Figure 16. Network architecture of in-flight entertainment and communication 
systems (Sources: Jahn, Holzbock, & Werner, 2002a; Jahn, Holzbock, Diaz, & 
Werner 2002b)
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lectively mobile heterogenous network (CMHN). After the service integration, the 
wireless cabin client establishes a satellite connection to the terrestrial server, which 
in is handled by the aircom provider. As part of the ground segment, this server 
also provides links to fix-line and mobile networks as well as the Internet and other 
networks as for example corporate intranets or virtual private networks (VPN). The 
complexity of establishing such new systems can be generally underlined by showing 
an abstract diagram of the parties involved as well as their relations in Figure 17.
Due to customer expectance and the complexity of these new systems, it is not 
surprising that Boeing and Airbus as the major aircraft companies are investing in 
the development of innovative new on-board systems. The current communication 
and entertainment infrastructure in airplanes is planned to be completely replaced 
within this decade by new systems called “Connexion by Boeing” or “OnAir”, the 
latter being a joint venture system of Airbus, SITA, and Tenzing. In both cases, 
the business model involves a large number of parties as pointed out in Figure 17 
and represents a major challenge to all participating players. This shows on a more 
general level that the entire distribution process, including all related processes, is 
a complex phenomenon—inter alia caused and affected by information and com-
munication technology.

Figure 17. Parties and relationships involved in the new business model (Source: 
WirelessCabin, 2006)
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Conclusion

Throughout this chapter, it has been shown that information and communication 
technology (ICT) has always been a driver of change in the airline industry. For 
over four decades, ICT has repeatedly affected and determined the way of airline 
business. In turn, the airline industry also has been a driver of evolution for the ICT 
sector. First, ICT helped the airline industry to lift-off in the 1950s and 1960s, by 
providing new methods of handling the rising flood of passenger related informa-
tion. Indeed, ICT soon became critical to business in the distribution process. As 
a result of ongoing system enhancements and due to the influence of deregulation 
on the airline market, original computer reservation systems (CRS) slipped into a 
concentrating process, which led to an interconnected network of different systems, 
calling themselves global distribution systems (GDS). Over several decades, the 
GDS suppliers grew to be major players on the airline market, handling the distribu-
tion of products for the airlines, with the aid of travel intermediaries as main access 
to the end consumer. Finally, modern information and communication technology 
has led to a fundamental reshaping of the airlines’ internal processes as well as 
the market structure and balance of power, resulting in a need for completely new 
airline core system environments. In this process the traditional distribution chain 
has been transformed into a form of multi-channel distribution environment as il-
lustrated in Figure 18.
In this, all different market players form an interconnected network, where every 
action directly influences the entire network and vice versa. Due to this cross-
linking the complexity of management decisions increases, and enforces a much 
stronger competitive situation. As a result, a duality of competitive and cooperative 
relationships coexists. Therefore future research ought to examine the network 
effects and challenges of the so-called coopetition in the airlines industry’s cross-
influenced network. A particular focus should be on the different market players 

Figure 18. The airline industry’s electronic multi-channel distribution environment 
(Source: Merten & Teufel, 2006)
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in this multi-channel distribution environment. For further details see Merten and 
Teufel (2006).
This chapter aimed to provide a comprehensive overview of the transformation 
of the distribution process in the airline industry empowered by information and 
communication technology. Today, airlines, old and new intermediaries as well as 
the customers are all affected by changes made possible through the Internet. While 
airlines are successfully using the opportunities provided by the Internet, travel 
agents quarrel with lowered commissions and are forced to charge customer fees 
as they have not yet identified the potential of the World Wide Web for their sector. 
Customers, on the other hand, drift off to online services using the new diversity 
of distribution channels, exploring and exploiting the possibilities of their newly 
gained independence. 
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