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Preface 

This work has the ambition  to provide a comprehensive overview of the future scenarios that 

could shape the airline distribution in the coming years.   

In order to accomplish this demanding objective, in the first place a historical analysis of the 

airline distribution, contained in chapter 1, has been carried  out. By investigating the 

importance that distribution had  in the airline development and by reconstructing the 

evolution of the distribution mix over  time, some important trends and facts have been 

found and used to forecast the future of airline distribution. Several sources have been 

investigated and when possible data analysis on primary sources has been conducted. 

After presenting the main events that shaped the airline distribution in  the last 60 years, an 

in-depth analysis of the current travel distribution chain permitted to reveal the main actors, 

relatio nships and trends that characterise this environment. Furthermore , pro and cons of 

each channels from both the airline and the customersô perspective have been compared. 

The second chapter concludes that a change is needed as airlines, customers and 

interm ediaries are simultaneously unsatisfied by the status quo and a change is needed. 

Building on this assumption, the third chapter deeply investigate s the future distribution 

possibilities. To construct the model, a mapping of the forces that shape and will shape the 

entire travel distribution environment is provided in the paragraph 3.1. This allowed to 

challenge the feasibility, benefits and cons of each proposed alternative model against the 

current distribution model. To derive a final answer  on the topic, each of the possible models 

of distribution have been regrouped in a flowchart. In fact the future of the airline 

distribution depends by the degree of fulfilment of some key projects and industry -wide 

events. The feasibility of each of the scenarios outcomes as well as the relationships between 

the different events and projects are also provided.  

A separate analysis has been then carried out in order to explore the innovative possibility 

of seeing airlines evolving to become the one stop-shop for travel. Starting from the views of 

some industry reports, the feasibility and the potential of such kind of initiatives have been 

presented. 

A second part of the analysis takes the airline carrier perspective and aims to find the optimal 

distribution mix for eac h type of airline. As it has been realised from this research that much 

effort is still needed to align network strategies with the commercial and distribution ones, 
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recommendations have been provided for both network carriers, regional and low -cost 

carriers.  

Moreover in the remainder of the chapter , it is suggested a new commercial process for 

airlines that aims to maximise the profitability by allowing for greater integration between 

airlines departments.  

Finally , the conclusions will provide a final ans wer on how the airline distribution will 

plausibly evolve and how airlines can achieve greater profitability by harmonising their 

distribution policies with their strategies in a fast pacing market.  

To support the conclusions different analyses and literature reviews have been carried out. 

Several carefully selected industry resources and reports have been examined as well as the 

most recent press releases from specialised reviews and websites and some of the most 

authoritative books on this topic. Outside industry -related materials, some consulting 

documents and other industries resources have been scrutinised with the aim of providing 

recommendations supported by applicable other industries best-practices. When possible 

basic data analyses and regression analyses have been executed, especially to determine the 

past trends of the distribution main variables and to find any relevant relationship s between 

them.  

This thesis has been conducted under the guidance of Professor Fabio Daniele Lazzerini, 

former Managing Director at Amadeus Italy and Enrico Bertoldo, Head of Operations at 

Amadeus Italy. In particular, i nterviews conducted with Mr. Enrico Bertoldo have been 

critical to give a practitionerôs perspective to this work, by helping the author to enlighten 

airline distribution trends with the support of some useful information and opinions that 

would be otherwise impossible to find in any publicly available source of information.  

Furthermore informal talks with two managers from two different leading Europea n 

airlines , a low-cost carrier and a legacy airline , have been extremely useful to ñtaste the 

groundò over possible evolutions of the airline distribution environment and to confirm 

some assumptions made on the airlinesô commercial process.  

Finally, the author direct experience on the field, maturated trough the participation to an 

e-commerce research project jointly organised by Alitalia, the Dutch Embassy and the 

LUISS University and through working experience in one of the leading aviation consulting 

fi rms, has proven to be profitable to further calibrate t he assumptions and the findings with 

the help of a more realistic vision of the airline business.   
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Chapter 1. The evolution of the distribution in the airline industry  

 

Until rec ent times the aviation distribution has been a truly example of innovation in this 

area of marketing. The game-changing innovation of the first computer reservation systems 

has been one of the most remarkable technological and commercial advancements not only 

for the industry bu t for the whole world  in general. In fact, t he introduction of large 

computerised systems able to manage a large number of transactions posed the basis for the 

development of the air transport worldwide  and as a result contributed to the rise of the 

globalisation phenomenon. Today, airline industry still represent an important part of the 

most recent e-commerce phenomenon but it has probably lose the leadership in innovation.   

Broadly speaking, the evolution of the distribution into the airlin e industry could be divided 

in 6 phases, each corresponding to a defined time period and characterised by a big 

advancement in the travel distribution practice:  

1. Pre 1960 

2. 1960s: birth of Computer Reservation Systems (CRS) 

3. 1970: Development of CRS and the indirect channels 

4. 1980- early 1990s: globalisation of CRS 

5. 1990s: birth  of internet and low cost carriers 

6. 2000s: the consolidation of direct channels  

 

Figure 1. Evolution of U.S. airline sô commission costs, 1978 -2007.  

Source: US DOT Form 41  
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In Figure 1, itôs represented the evolution of distribution costs from 1978 to 2007. This shows 

very clearly the impact that such technological innovations had in the distribution chain and 

in the whole industry. Starting by 1978, when airlines industry was deregulated in US, 

distribution began to rise as the Computer Reservation Systems became widespread in the 

travel industry. They continued to expand until 1994 when Delta, after the downturn caused 

by the Gulf war in 1991, decided to stop the provision of commission to travel agents. Other 

airlines joined Delta, e-commerce development led to a reduced use of traditional  channels 

and progressively distribution cost lowered quite abruptly, until 2003 when they stabilised 

to a level inferior to the 2% of passengersô revenues. 

Within the scope of this work, analysing in depth the history of airline distribution is key to 

understand the forces and mechanisms that shape the airline distribution in the present and 

will shape the airline trave l in the coming years. 

 

Figure 2. Evolution of the airline distribution  
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1.1 Pre 60s: the emergence of the need for an IT reservation system  

After the 2nd world war civil aviation became gradually a much more reliable transportation 

system that allowed an increasing number of customers to cover long distances in short 

times. As scheduled services commenced to develop substantially, increasing needs for 

effective distribution emerged. In fact, demand for air travel began to exceed the available 

capacity and the effective processing of airline reservations began to assume increasing 

importance to ensure both that seats sold didnôt exceed the seats available and that fuel and 

catering were brought in the exact quantity.  

Typically after the war, sales of aircraft tickets were only possible through airline reservation 

offices reachable either physically or by phone. At that time, seat inventories for a given flight 

were managed by the airline office located at the point of departure that  was responsible for 

advising the whole sales network about seat availability on a given flight by phone or 

teletype. In particular, reservation agents could book a seat on a flight after confirming seat 

availability posted on large display boards in each reservation office. Once a seat was sold, a 

one-way booking message via telephone or teletype to the reservation office of the flightôs 

departing city had to be sent. There, the agent decreased the count of available seats for the 

flight. When the number of available seat dropped below a specified level a ñstop saleò 

message was sent to all reservation offices and as a result the availability boards in all offices 

were updated. Apart from availability of the flights another type of information was 

recorded: the passenger name record (or  PNR, as still nowadays is called). The passenger-

specific information was noted on a PNR card by the agent after the sale of the seat was 

confirmed  and transmitted via telephone or teletype to the flightôs originating city office. A 

process-critical activity was then the reconciliation between the PNR card data and the seat 

inventory. This activity was performed manually by an agent at the flightôs originating office 

as the departing date of the flight approached. However, data inconsistencies were common 

and this often lead to both low aircraft capacity utilisation and to a deterioration of the 

customer service level.  
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Figure 3. An airline central ticket office before the advent of the CRS  

Although the introduction during the 50ôs in US of magnetic drum memories to replace the 

aforementioned availability boards helped  to improve the accuracy of the seat inventories, 

passenger data was not easily captured and reconciliation problems due to the inability to 

link passenger records to seat records remained.  

This reconciliation problems were not only problematic at that time but also completely 

unacceptable within the perspective of the coming passenger jet era. The developments in 

the aircraft manufacturing ma de possible to fly longer distances with more passengers on-

board, meaning that reservation costs were to increase since the number of passenger were 

about to increase. This led C.R. Smith, president of American Airlines , to stipulate in 1953 a 

five-year joint agreement with IBM to study ñthe technical feasibility of creating an 

automated, integrated marriage of a passengerôs name to a seat reservation (Copeland & 

McKenney, 1988). The study phase concluded in 1958, when American Airlines signed a 

contract with IBM to work out the detailed specification of the industryôs first ñPNR systemò 

(Harvard Business School, 1967) 

1.2 4ÈÅ φπȭÓȡ #23 ÁÒÅ ÂÏÒÎ 

American Airlines vision was to have a system that:  

¶ could match passengers to seats 

¶ permit speedy communication s among airlines,  
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¶ contain seat availability  

¶ print passengers itineraries and boarding passes directly in the travel agent office. 

However, only 20 years later this vision was matched by technological capability. The first 

Computer Reservation System (CRS) denominated SABRE (Semi-automated Business 

Research Environment) was implemented gradually starting by 1961 and was able to ensure 

real-time teleprocessing for a very large number of reservations. The innovation of the 

introduction of Sabre w as astonishing: according to (Head, 2002 ) , SABRE was able at the 

beginning to manage an ñunprecedented number of transactions, such as handling 83,000 

daily phone callsò and (Smith, Gunther, Venkateshwara Roa, & Ratliff, 2001)  point out that 

Sabre was ñthe first real-time business application of computer technology, an automated 

system with complete passengers records available to any agent connected to the SABRE 

systemò.      

Following the successful launch of SABRE in American Airlines, other airlines began to work 

together with IBM to develop their own Computer Reservation Systems (Delta and PANAM 

were among the first). Developments in IBM hardware and the kno w-how in software 

development accumulated with the aforementioned projects, led IBM to launch a 

standardised version of reservation system: the Programmed Airline Reservation System 

(PARS). This system was targeted to the medium-sized airline and aimed to be of the greatest 

appeal to such airlines, since not only it ensured the processing of even an increased number 

of transaction than SABRE, but it also dispensed airlines to develop their own CRS. 

Beginning in 1965, IBM began taking orders for processors with the PARS software for 

installation 1968 from airlines like Braniff, Continental, Delta. Northeast and Western.  

However, United and TWA decided to develop ambitious custom systems with other 

hardware vendors (Burroughs and Univac)  that included reservations, information 

management, flight planning, ticket issuance, freight billing, market research and spare 

parts management systems capabilities (United Airlines, 1965) . Unfortunately, the lack of 

experience of their designed partners hampered the realisation of those far-reaching 

functionalities and urged the two airlines to seek IBM assistance and purchase the Easternôs 

software. By the end of 1971, TWA had successfully implemented what it continued to call 

the PARS system while Unitedôs developed APOLLO, destined to become one of the leading 

CRS.   
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By the end of 60ôs, the major US airlines efficiently managed thousands of transactions 

smoothly and ñpossessed stable, reliable internal systems and communication networks, 

which had become essential components of their operationsò (Copeland & McKenney, 

1988). Clearly, Computer Reservation Systems represented a big-step towards the 

advancement of the airline industry as they had a primary role in both inc reasing passengers 

numbers and improving airline marketing practices, since thanks to the reliable Sabre 

system American Airlines had begun to control under/overbookings, thus optimising load 

factors and the passengersô experience (Bard, 1986).   

1.3 1970 : CRS and the rise of the indirect channel  

In  the last years of 60ôs US travel agents managed approximately the 30% of the US airlinesô 

tickets while the remaining 70% was trough the airlinesô ticket offices in major cities and at 

airport ticket counters  (Copeland & McKenney, 1988). Airlines soon realised the potential 

market opportunities and started equipping travel agents and large corporations with 

terminals connected to their CRS. This major shift in d istribution towards the extensive use 

of indirect channels by airlines  was primarily motivated by the need of reducing the costs 

involved in operating the ticketing offices, often located in expensive locations in the centre 

of the cities. Successfully transferring the burden of selling tickets to travel agents seemed 

the right move for US airlinesô executive but a capable information technology solution was 

needed.  

With  this perspective, airlines and travel agents soon recognised as a priority the  realisation 

of a common standard to be implemented by ña cooperative system for shared use by all 

industry participantsò (Copeland & McKenney, 1988). Nevertheless negotiations stalled in 

1976 when AA and United began marketing their systems simultaneously. This fact has been 

fundamental for the future  development of the airline distribution, since the CRSs that 

decided ñto go aloneò were the ones that became the actual actors of the airline distribution 

(see Figure 2).  

Given the fact that airlines didnôt come up with a common standard for distribution, in the 

attempt of gaining travel agentsô market share by 1978 they started hosting flight 

availabilities for other airline carriers. Again it was American Airline s the forerunner in this 

initiative and it signed, by the end of 1978, 5 co-host agreements (American Airlines, 1978) . 

This quick move is the example that shows how airlines were aware of the potential of 

effectively access the travel agentsô market. In fact, among the motivations that let American 

to develop such initiative there was the need to expand SABRE reach to markets already 
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served by APOLLO, that had a far more weight between American executives than the 

opportunity to  defray the costs of the ñTravel Agency Automation Programò. Immediately 

United embarked its APOLLO system in a similar co-host program. After 4 years, in 1982 

the result was clear (see figure below): airlines needed to join such co-host programs, 

because of the high barriers in developing their own CRS and because they couldnôt lose the 

ñbandwagonò and being excluded by the travel distribution network.   

 

Figure 4. Airlines with Co -host agreements as of 1982.  

Source: (Global Aviation Associates Ltd., 2000)  

  

Most of the CRSs developed similar pricing strategies for their agency subscribers in the late 

1970s and early 1980s. In return for the hardware, installation, software and training, the 

agency agreed to pay the vendor a monthly subscription fee. This fee often depended on the 

level of usage. The more bookings the agency made on the system, the lower the monthly 

fee. Agencies offset this expense by increasing the total commissions paid by the airlines 

resulting from the i mprovement  in travel agent productivity. At the time, US domestic 

commissions were approximately 10% and international commissions were slightly higher. 

With an average productivity increase of 40%, the travel agencies were quickly becoming 

more profitable  (Global Aviation Associates Ltd., 2000) . 

The benefits for airlines to involve themselves in this process of ñretail automationò, as 

(Copeland & McKenney, 1988) denominated this ñpractice of extending the reach of the 

reservations systems beyond the airlineôs organisational boundaries to the industryôs 

distribution systemò, were absolutely clear. By providing access to their systems airlines, 

such as United or American, could generate revenues in multiple ways (Smith, Gunther, 

Venkateshwara Roa, & Ratliff, 2001):  
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¶ CRS rental and/or usage fees  charged to travel agencies 

¶ Booking fees for each flight segment transaction charged to other airlines  

ñhostedò in the CRS 

¶ Revenues from bookings made due to CRS ñdisplay biasò in which the flight 

of the airline that owned the system were given preferential display, influencing 

ultimately the way in which travel agents presented option to their customers  

¶ Revenues from boo kings made due to a ñhalo effectò: travel agents giving 

preference to the flights of the airline owner of the CRS.  

 

After observing this, it becomes clear that airlines owners of CRS benefited in several ways, 

more than the ones that were hosted in their systems, thanks to a complicity of multiple 

effects of which the fairness is disputable. While display bias and halo effect (especially if 

referred to the mechanism by which travel agents sold more tickets from the owners of CRS 

because of their generous commissions) resulted in tangible benefits for the CRS owners to 

the detriment of co-hosted airlines and customersô need for the most convenient fare, 

American and United were the ones who made substantial investments and needed to 

exploit every possible option to recoup the investments in a deregulated environment. 

However, at least in the early phases, this potential was not very clear to American and 

United. I n fact, this stage of development of the airline distribution systems can be referred 

as a classic case of ñserendipityò or ñlearning by doingò as the objective of American Airlines 

was, at that time,  to secure a place for the system in the industry -wide airline distribution 

system. To American, automating the initial locations seemed justified initia lly on the basis 

of revenue retention, but soon they realised the strong potential in ensuring substantial 

revenue generation: $20 million in incremental revenues and a 500% ROI (including 

incremental revenues) was estimated to be the impact of the introduction of the first 200 

terminals in travel agencies and corporations (U.S. District Court, Central District of 

California) . Such results were of absolute surprise for American Airlines managers: ñWhat 

began as a necessary competitive counter to a precipitous action on the part of a major 

competitor has now evolved into a project of significant financial magnitude to American 

Airlinesò (U.S. District Court, Central District of California) . 

This expansion of the business with travel agencies, quickly changed the distribution 

channel mix. Travel agents began accounting for an increasingly large portion of ticket sales 

and conversely airline city ticket offices, always regarded by the airlines as a costly expense, 

began disappearing. Another transformation was also occurring. Before automation, the 
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travel agents were regarded as agents of the consumers. With the introduction of 

compensation schemes that included features such as override commissions to encourage 

bookings on specific airlines, this relationship was seriously challenged. 

A further boost to the development of the distribution systems was given by the Airline 

Deregulation Act of 1978 that introduced true competition into the airline industry in US.  

For the first time, airlines were allowed to change their route and fare structures in response 

to consumer demand and competitive pressures. With the absence of price regulation, 

carriers increased the number of fares made available to the public and the frequency with 

which they changed these fares (from semi-annually, to monthly, weekly and then daily). 

The Official Airline Guide (OAG) schedules and corresponding fare data publications were 

unable to keep up with this proliferation of information. In add ition, the characteristics of 

consumer inquiries changed, from simple seat availability to price shopping, thus 

lengthening consumer interactions with independent travel and airline reservation agents. 

The introduction of these complexities had the effect of increasing the number of travel 

agencies connected to the CRS as travel agents found themselves without further options to 

cope with the introduction of this new airline pricing. By June of 1978, several thousand 

agencies were automated and competition between the major CRS companies for additional 

agency subscribers was fierce. 

In substance, travel agents had the following benefits to use the CRS:  

¶ It  represented a great first opportunity to enhance the level of customer 

service  as such systems gave them instant access to real-time availability and pricing 

information, as well as the ability to make instant bookings. To earn commissions on 

bookings 

¶ To earn override commissions  

 

Figure 5. Perce ntage of US domestic t ickets sold by  travel agencies. Source: US DOT  
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Until the end of 1970ôs the CRS was strictly a US phenomenon. Only at this point European 

carriers as Lufthansa (with START) and British Airways (with BABS) started developing 

their own systems in the attempt of replicating  the best practices of their American 

competitors.  

 

1.4 1980 -1990s: from CRS to GDS 

As one could expect, airlines other than CRS owners couldnôt suffer too long the 

anticompetitive practices put in place by the CRS owners. Continental Airlines complained 

that its discounted fares never made it into the display feature in Sabre. Later, a former 

senior member of the American staff stated under oath that a feature was programmed into 

the system that allowed these fares to be suppressed long enough for the management of 

American to investigate the viability of matching these fares (Petzinger, 1996). Display bias 

are evident in the figure below and its relevance can be best appreciated if one knows that 

90% of bookings were made on the first screen and that  in over 50% of the cases the booking 

made would be that of the flight at the top of the first screen (Shaw, 2007) 

 

Figure 6. Comparison of flight rankings in a CRS System.  

Source: (Global Aviation Associates Ltd., 2000)  

Travel agents soon joined the airlinesô complaints. They were frustrated by the 

comparatively laborious and time -consuming process of booking a reservation on an airline 

other than the system owner and they were angry to contract the clauses that CRS companies 

demanded (Global Aviation Associates Ltd., 2000) . 
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The years of large revenues made by CRSô owners with display bias, definitely end ed in 1984, 

when the US Department of Transportation implemented regulations governing airline 

CRSs in an effort to eliminate display bias and preferential treatment  for the airline owner . 

With this decision each CRS was requested to make public its algorithm for showing the 

order of the flight options (e.g. shortest elapsed times, flight times closest to the departure 

requested). This rules pledged the airline distribution until 2005. The European commissi on 

also enacted similar rules.  

Since then, there were no major issues concerning the display availability but the debate  

remained on how airlines who made consistently investments could recover amounts as 

large of as 1 billion dollars as in the case of American Airlines (Shaw, 2007). The answer was 

simple: CRSs started to charge consistently other airlines for each booking made through 

their systems (2,8/3$ for each segment). According to (Shaw, 2007), this had dramatic 

effects in the airline industry. At a time when over 40% of US travel agents used SABRE, 

CRS division became much more profitable than the airline itself. This clearly influenced 

American Airlinesô managers to make new investments in the CRS business thanks also to 

an increased level of resources coming from the booking fees. At that time there were 

rumours of American to ñachieve such dominance on a global basis. Had they done so, their 

ability to levy higher and higher booking fees would have been immenseò (Shaw, 2007). To 

counteract this, different European airlines decided to combine their efforts and form 

consortia. This led to the formation of GALILEO and AMADEUS in 1987 that started their 

operations in early years of 1990ôs.  

In these years and in the following , CRSs really became a widespread global phenomenon 

and thus not only limited to the USA. Starting from mid 80s a new actor emerged in the 

travel distribution scenario: the Global Distribution System  (GDS). There were several 

reasons for this overseas expansion. First, to serve the new business travel marketplace more 

efficiently. Second, the airlines largest clients gradually shifted their focus towards 

international expansion as global airline alliances emerged. The distribution companies had 

to expand as well in order to continue playing a supporting role. Financial reasons also 

played a role. The risk associated with an economic downturn in one region of the world is 

mitigated. And, the CRS and GDS companies exhibited sizeable economies of scale and 

scope so expansion results in significantly increased profits. Initially, Sabre was 

predominantly based in the United States. During the late 198Os, Sabre and Amadeus 

entered into merger negotiations, which eventually failed. However, Sabre established a 
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European Division and began to look for other possible international opportunities. The first 

agreement was with Qantas, which began marketing the Sabre system in Australia as 

Fantasia. After its success in Australia, the company searched for opportunities in Latin 

America. At that time, American did not have a significant presence in Latin America or a 

strong partner to assist in the marketing of its CRS. Consequently, Sabre was not able to 

secure a foothold in this market, but in 1990, when American Airlines purchased Latin 

American routes from Eastern Airlines, this changed. Sabre began operations in Asia in 1998 

after developing a long-term agreement with Abacus, Asiaôs primary regional CRS. Also the 

other CRSs gradually internationalised their presence and became GDS: Galileo was 

marketed in the Pacific region and by 1991 in Latin America as United acquired Pan Am 

routesô. Amadeus also successfully expanded into other regions of the world, thanks in large 

part to its national marketing company business structure. As of 2000 Amadeus became the 

most internat ional system, with a presence in over 130 countries and 81% of its bookings 

coming from outside the United States (Figure 7). 

 

Figure 7. Amadeus geographical business mix. Source : Fitzgerald, C.  
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thanks to an agreement with Abacus, the Asian GDS which lasted until 1998. As a result, in 
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developed by airlines in conjunction with computer companies, the majority are now public 

companies with either no or a vastly reduced airline ownership role. In general, there have 

been two shifts in thinking surrounding this divestiture trend. First, with numerous U.S. 

domestic and international airlines selling their shares in GDSs, it is possible that 

government regulations evolved to the point where the strategic advantage in GDS 

ownership has been lost. The airlines that continue to hold on to their shares are generally 

seen as doing so for investment purposes rather than for strategic or competitive reasons. 

The second shift in thinking revolves around the ties between airlines and the GDSs. As the 

GDSs have transformed into more than just airline reservation systems, the close, nearly 

parental relationship between the two is no longer necessary. 

As we have seen, distribution was largely influenced by developments in the airline business 

model. As global alliances between airlines emerged, GDS gradually adapted their products 

with the aim of offering a seamless integration between the carriersô flights in the booking 

phase.  

1.5 Internet and low cost carriers: a revolution in travel distribution  

In 1993, as exemplified by the graph in Figure 1, distribution costs reached their historical 

peak. At that times, airline distri bution was dominated by large and concentrated 

technological players, owned by a restricted pool of airlines, that ultimately favoured the 

expansion of the indirect channels through incentive based commission systems (indirect 

sales accounted for three quarters of the whole airline tickets sold ). As a result, distribution 

costs totalled 13% of US airlines passengersô revenues and something like 7.6 billion dollars 

was paid by US airlines for distributing their products, quite an astonishing figure for an 

industry of 60 billion dollars (Belobaba, Swelbar, & Barnhart, 2009).  

This situation begin to change by the early years of the 90ôs, when the global airline industry 

experienced a hard downturn as a result of the Gulf War crisis in 1991. It was in those years 

that airlines began to systematically find various ways to reduce costs and they soon directed 

their attention to the distribution costs that since these times were basically untouched by 

airlinesô cost reduction initiatives.   

In the attempt to generalise the dramatic wave of change in distribution practices that 

characterised the industry from the nineties to 2000ôs, 4 factors can be individuated as the 

ones who shaped the distribution:  

¶ Introduction of commission caps  
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¶ Devel opment of interned direct and indirect channels  

¶ Rise of the Low cost airlines phenomenon  

¶ Changes in GDS ownership  

In the following subparagraphs, each driver will be analysed in detail.  

1.5.1 Introduction of commission caps stop the distribution cost upward spi ral  

An historical decision was made in 1994, when Delta Airlines decided to stop the upward 

spiral towards unsustainable commission costs with the introduction of a commission cap 

system. This was ñquickly matched by virtually all of its legacy airline competitors, which 

were eager to reduce the component of their distribution costsò (Belobaba, Swelbar, & 

Barnhart, 2009) . Reductions in commission rates became the norm in the following years 

and this led by 2000 to a 44% decrease in commission costs despite a 37% increase in total 

revenues. Commissions in US domestic flights have largely been eliminated and the US 

industry achieved nearly $3 billion in annual savings as commissions fell from 13% to about 

5% as a percentage of revenue.  

Similar initiatives regarded also Europe  and other areas of the world but at a lesser scale. 

According to (ICAO, 2007) , ticketing, sales and promotion costs accounted for only the 9% 

of world airlinesô total operating costs in 2005: a remarkable saving if this figure is compared 

with the 16.45% in 1992 and the 10.7% in 2002. This savings have been achieved thanks 

largely to the reduction in commission payments and GDS fees. However, the results 

achieved by US airlines in terms on distribution costs reduction have been only partially 

replicated by European carriers for two main reasons. First, they were not able to reduce 

commissions rates at the same rate of US airlines, since for European large carriers it was 

more difficult to implement such reductions in foreign markets, while it was relatively 

simple to exert their bargaining power in their respective domestic markets. The second 

important reason was related to the level of internet penetration , which in Europe and other 

parts of the world was consistently beyond US levels. This consistently reduced (and still 

reduces today) the effects of the innovations in the internet  distribution with the result that 

the bookings made trough were consistently lower than the in USA (Belobaba, Swelbar, & 

Barnhart, 2009) .  

1.5.2 Development of interned direct and indirect channels  

The 1990s have seen significant technological advancements that threatened the grasp GDSs 

had on airlines, travel agents and, ultimate ly, consumers. In combination with laws 
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prohibiting CRS/GDS limitations on third party suppliers of hardware, pe rsonal computers 

offered a chance for even the smallest of agencies to break away from the legacy technology 

of the CRS/GDS companies.  

This combination of personal computing and the development o f the Internet has opened 

up an entire new line of business to the global distribution compan ies. Sabre was the first 

GDS to realize the potential of the Internet. Its Travelocity product became operational in 

the beginning of 1996. Travelocity was the first comprehensive travel reservation system on 

the Internet, fully functional even before the airlines own websites introduction . 

As a travel agency, Travelocity received commissions from airlines; typical  commissions for 

online agencies (approximately 5% with a cap of $10) were slightly lower than for traditional 

agencies. In addition to. commissions, Travelocityôs revenue stream included advertising 

fees from airlines, car rental  companies, and other non-airline suppliers. Amadeus also 

launched its Internet product, www.amadeus.net, in 1997, making it a relatively late  entrant. 

Galileoôs online site was launched in 2000 after it purchased Trip.com. Worldspan has 

strategically elected to not launch a branded online travel agency of its own, however, it has 

developed a significant Internet presence by operating as booking engine for several sites 

including Expedia, the second largest online agency, and Priceline.com. 

In general, there were four different type s of services offered on the Internet by the actors of 

the travel distribution : 

¶ The web -enabled travel agency . Each GDS offered travel agents Internet access 

and the software necessary to build and maintain its own website, as well as the ability 

to use the GDS on that website. 78% of agencies reported that they had Internet access 

in 1999, up from 56% in 1997. Initially, this regarded only the largest agencies 

(American Express, Carson Wagonlit, etc,), but soon the Internet has allowed smaller, 

regional agencies to compete on a more equal footing due to this capability  (Global 

Aviation Associates Ltd., 2000) .  

¶ The direct sale of invento ry by suppliers . One of the key drivers for this was 

securing cost efficiencies. Airline websites typically only offered booking capabilities 

on their  own flights  and, as such, they tend to have lower market shares than 

Travelocity and other online travel agencies. According to (Global Aviation Associates 

Ltd., 2000) , a competitive site had a cost of nearly $20 million to develop and an 
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additional $4 million annually to maintain.  However, it was estimated that the 

Internet was able to reduce distribution costs up to nearly 75%.  

¶ The online travel agency , exemplified by Travelocity and Expedia which 

aggregated air, hotel, car, and cruise options into a ñtravel supermarket.ò This type of 

agency is differentiated from the traditional agency as it is not a ñbrick and mortarò 

storefront. All of these agencies used a GDS for their booking capabilities and a 

ñfulfilmentò agency for ticketing, customer service and accounting related functions. 

These online agencies represented the ñsecond generationò of Internet travel sites, 

those that facilitate d consumer choice but were limite d by their legacy architecture.  

After,  there were other travel sites introduced online that use d new business models, 

such as auctions, to allocate airline inventory, but many of these were struggling or 

joining the dot.com graveyard due to lack of capital. Sites of this type were generally 

considered to be the ñthird generationò of Internet development as they were much 

more consumer driven1.  

¶ The portal . In this particular travel website, t he revenue stream is predominantly 

from advertising. Most portals signed exclusive agreements with online agencies or 

GDS companies. 

 

1.5.2 Rise of the Low cost airlines phenomenon  

The emergence of low cost carriers has been one of the most ground-breaking events in the 

whole history of the aviation industry. Carriers like Southwest Airlines and JetBlue in US or 

Ryanair and easyJet in Europe radically reinvented the airline industry and the distribution 

practices. In fact one of the central element of their business plan was to keep the 

distribution costs at a minimum by using only  direct channels, their call center and then 

their website, taking advantage of the fact that they had no long-term ties with travel agents 

and GDS.  

The LCCs (Low Cost Carriers) ñphenomenonò had also a very important effect in the 

distribution practices o f legacy airlines. Forced to sustain the aggressive price competition 

in their short haul routes, legacy airlines attempted to replicate the LCCôs distribution model 

by expanding call centres capabilities and developing brand new websites. However, they 

                                                   

1 Priceline.com was an early trailblazer of the auction business model.  
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needed to heavily encourage their customers to book online, a quite daunting task as they 

needed to change the consolidated habits of quite conservative customers. Among the tools 

used by network carriers to push for direct channels there were bonus miles and the 

imposition of additional fees for tickets purchased through call centres and ticket offices.    

1.5.4 Changes in GDS ownership 

As mentioned in the previous paragraph, since the 1980s, airlines owning GDS started 

questioning their ownership in them. A s some of these airlines during the 90ôs needed 

considerable amounts of cash, they began to sold their shares in the GDS either through an 

IPO (initial Public Offering), as American Airlines did with Sabre, either through a trade sale 

(Galileo).  

According to (Shaw, 2007), this created much more unity among airlines in questioning the 

GDS power over distribution costs and policies. Nowadays all airlines are concerned with 

the reduction of GDS booking fees and engage themselves in hard negotiations with GDS, 

even if they are still owners of a GDS2 . 

1.6 Distribution in the new millennium  

As the travel industry entered in the new millennium, airline distribution followed the 

general trends that characterised the 90s. In broad terms, during the last years of 1990s 

there were a renewed interest by airlines in customer loyalty and customer satisfaction ï a 

sharp move from the strong focus in cost reductions and alliance building that characterised 

the early years of 1990s. This was exemplified by a survey conducted by IBM among 119 

airlinesô senior executives that elected customer service and customer loyalty as the two 

topmost priorities to enhance financial performance (IBM, 1999) . 

 

However, business prioritie s changed soon as the economic downturn of the 2000 and of 

2001 hit the airline industry, inducing a quick refocus on cost reduction initiatives. It was in 

this context that airline distribution regained positions among airline managersô agendas. 

Once again distribution was seen mostly as a way to reduce costs rather than a powerful 

strategic tool to improve revenue and customer experience. Even if there were many 

exceptions especially among the new LCC carriers, opportunities given by the internet and 

other technological advancements were often implemented in an inorganic way, by 

                                                   

2 For example Lufthansa questioned in 2008  the Amadeus booking fees even if it has a significant stake in it.  
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alimenting the growth of isolated IT silos rather than  building an integrated IT system, 

capable to sustain the airlines in the new web environment. Although this ñimplementation 

modelò has been quite successful to permit airlines to profit of the internet boom, in the 

other hand the coexistence of different technological platforms across airline internal 

departments is one of the main causes of the weaknesses that characterise the airline 

distribution today and make it ñless advancedò in e-commerce practices compared to other 

industries.    

 

Even with such ñincoherentò approach to IT planning, many airlines in the world managed 

to increase consistently the bookings made online and to shorten the time for electronic 

ticket adoption. However, the former did not happen at the expected pace as desired by 

airline executives: in 1999 the 43% of the worldôs leading airlines executives projected that 

by 2003 they would had sold over half of their tickets online (Ebbinghaus, 1999) but in 2004 

they hardly the half of the expected (29.5% in US, 15.2% in Europe and 7.2% in Asia of the 

total tickets were sold through airlinesô own websites). Within this general trend some 

airlines performed better, notably the low -cost airlines (e.g. easyJet recorded an astonishing 

96%, up from the  10% of 1997) (Doganis, 2006) . Among conventional airlines , British 

Airways and Aer Lingus performed better than their peers: the British  carrier reached over 

50% in 2004 in its European flights bookings, while the Irish  flag carrier increased to 48% 

worldwide, up from the 2 % in only 2.5  years after the market collapse of the September 

2001. While these airlines managed to push extensively the reach of their own website, other 

airlines still achieved decent online sales shares, by deciding to use primarily other travel 

websites. Thus, while 20% of airlines covered in the 2004 IT survey did not sell at all through 

their own website, these same airlines on average sold 14% of their seats through third -party 

online sites (Airline Business and SITA, 2004) .   

 

According to (Doganis, 2006) , the development of e-commerce practices in airline 

distribution during the first decade of the new millennium was influenced by 4 drivers , in 

part similar to the forces that shaped the distribution in 1990s:  

¶ Pressure to reduce distribution costs . Started in the 1990s, the need for 

distribution costsô reductions has characterised the whole decade and still 

characterise the current times. Given the decline in yields, airlines looked consistently 

to reduce distribution costs that in 2002 represented the 14% of IATA airlines total 
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operating costs3 (Doganis, 2006) . In particular, airlines pushed for the development 

of their direct channels as they realised it was a powerful way to reduce commission 

costs paid to travel agents and to GDS, that according to (IATA, 1996) in 1996 they 

respectively represented the 42.8% and the 7.1% of the total distribution costs . If 

these savings are coupled with those coming from electronic reservation and ticketing 

processing, call centres, sales personnel and advertising it can be easily appreciated 

the strength of the arguments that led many airlines to seek further opportunities in 

e-commerce in these years. America West, a medium-sized US carrier claimed in 

1999 that by going direct it could reduce the distribution costs from $23 to $6 per 

ticket sold (Airline Business, 1999).  

¶ Disintermediation , the trend that characterises the travel distribution since late 

1990s, ñaims to bypass travel agents or other intermediaries, so as to link the airlines 

directly to customersò (Doganis, 2006) . The historical reasons for such move, which 

will be discussed in more detail in the next chapter, not only were related to the 

pressure for commission reduction but also to the weakening of the relationship 

between travel agents and customers. As internet usage increased exponentially 

among developed countries, leisure and business customers became more and more 

autonomous and aware about travel planning. This meant that  the traditional role of 

the travel agent was eroded and airlines didnôt see the reason why they had to 

ñsubsidizeò travel agents through commissionsô and onerous traditional sales 

activities.  

¶ The desire for increased marketing power by airlines . To some extent 

related to disintermediation, it was also the airlinesô desire for more control of the 

customer relationship  to speed up the e-commerce development in the airline 

industry . E-commerce offered an unique opportunity for airlines to engage di rectly 

with customers at a relatively low -costs. Fare promotion, data collection on consumer 

behaviour, brand promotion, travel information, business travellersô expense 

monitoring  services, loyalty schemes promotion are only some of the activities that 

online websites permitted to manage without intermediaries at a lower cost. 

Consequently, e-commerce not only produced big changes in the distribution chain 

of the aviation and travel industry but also in the airlinesô strategy that became much 

more customer-centred than ever. 

                                                   

3 For some airlines distribution costs represented the 17/18% or even more (Doganis, 2006) . 
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¶ Developments in airline pricing . It has been remarked in paragraph 1.3, how 

much pricing and distribution developed together. The deregulation  act of 1978 it is 

a clear example of that, as it shows how the ñregulatoryò possibility of ñdynamicò 

pricing together with the technological capabilities of airlinesô CRSs permitted to 

adapt pricing and network decision to the developments in the demand. This was also 

true in the early years of 2000s, when revenue management systems improved 

consistently. This innovation was at the same time possible because of the existence 

of mature online distribution channels but it also represented a further reason for 

airlines to improve their direct distribution channels, in order to better promote  their 

fares to customers.  

1.6.1 Recent trends in airline distribution costs and their impact on carrier s  

 

Figure 8 . Evolution of commissions costs for largest U.S. airlines . 

Source: Analysis on US DOT form 41 data  

The latest evolution of passengersô commission costs presented in the figure above confirms 

the pattern individuated in Figure 14: commission costs halved in 20 years as an effect of the 

rise of direct channels and today represent a low 6 % of total passenger revenues and 3.6 % 

of airlinesô total costs.  

                                                   

4 Percentages are different with those of the figure 1 as a result of the different sample analysed. 
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By closely analysing the CAGR for the first 10 years and the latest 10 years it can be observed 

that commissions costs reduced at a halved rate, meaning that the ñbigò distribution costs 

reduction from indirec t channels happened around the nineties. This reinforce the idea 

shared by some industry players that the benefits of further negotiating agreements with 

third party distributors will be lower in the future and  the solutions have to be found 

elsewhere.  

It  seems that there is not considerable relationship between the commissionsô costs and the 

level of expenditure of advertising, meaning that the greater reliance over the direct channels 

didnôt necessarily translated in an augmented marketing effort. Instea d advertising and 

marketing budget seemed to remain on the same levels without any large variation .  
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Chapter 2. The distribution dilemma: analysis of the current 

scenario  

 

Nowadays, the distribution of the airline tickets is based on direct channels and indirect 

channels. As exemplified in Figure 9, direct channels comprise airline websites and call 

centres while indirect channels comprise 3rd party online and offline travel agents and travel 

management companies. Each actor of the airline and travel distribution will be analysed in 

detail in the next paragraphs, together with the pros and cons from both the airline and the 

customer viewpoint. The ultimate aim of this chapter is to give a comprehensive overview 

on the current status of airline distribution, in order to derive interesting insight useful to 

forecast the emergent distribution model of the future, which will be discussed in the third 

chapter. 

 

Figure 9. The airline distribution AS -IS  

2.0.1 The share of direct and indirect channels against total airline distribution    

While direct channels are growing at a fast pace, indirect ones are still a pillar of the airline 

distrib ution and will probably hold this role also in the future. According to (Miller, 2011)  

nearly 60% of distribution is carried through  indirect channels leaving a remarkable 40% to 

be sold through direct channels.  
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Another estimation carried out by (Atmosphere Research, 2012), highlights that 55% of the 

of the tickets sold by a sample of 24 network/flag airlines and LCCs with revenues exceeding 

$1 billion are distributed via direct channels, the majority of this through online direct 

channels. A similar percentage is accorded to the GDS channel that still represents a 

cornerstone of the airlinesô distribution worldwide.  

 

 

Figure 10. Airline distribution per channel (Volume).  

Source: Atmosphere's Global Travel Industry survey of 24 network/flag carrie rs and LCCs  

 

This global result, as can be expected, varies greatly if LCCs and network carriers are 

examined separately. Therefore it can be appreciated the greater role of GDSs in the legacy 

carriers business model and the marginal but still necessary role in the LCC model. This 

leads to conclude that although all the attempts of the full service carriers to adopt the LCC 

distribution model, still a lot has to be done and it seems to be not very credible to imagine 

a near future without GDS5.  

                                                   

5 For more insights on this topic please refer to chapter 3 
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Figure 11. Differences in distribution channels among Network carriers and LCCs.  

Source: Atmosphere's Global Travel Industry survey of 24 network/flag carriers and LCCs  

However having a precise estimate of the share of the direct and indirect channels is very 

difficult to obtain since different measures are available and data, especially on direct 

distribution, is not uniformly available around the world. By the way, a good indicator of the 

strength of those two channels in the current dist ribution framework can be derived by 

analysing the GDS market share, as they manage nearly the majority  of the air tickets 

bookings sold through indirect channels.  

Despite the rise in consumer bookings via airline websites over the past decade, the GDSs 

continue to handle the majority of air travel  revenues. According to (PhoCusWright Inc., 

2009) , they processed more than 376 million air transactions in the U.S. in 2008, rep-

resenting nearly two thirds, or 64%, of all airline p assenger revenue (see Figure 12). 

 

Figure 12. U.S. Airline Gross Sales & GDS Share (2006 -2008).  

Source: PhoCusWright (2009)  
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The GDSs retain  a smaller but still  substantial share of total air line sales in Europe. They 

processed more than 276 million air transactions in 2008, representing ú49 billion and 47% 

of total air sales (see Figure 13). GDS share of sales declined more quickly in Europe 

following the surge in growth among l ow-cost carriers (and some tour operator charter 

airlines), which have largely pursued a consumer direct distribution model.  

 

Figure 13. Europe Airline Gross Sales & GDS Share (2006 -2008).  

Source: PhoCusWright (2009)  

Among the different travel suppliers, the airlines are those where, for obvious historical 

reasons, the GDS share is the highest. In fact hotel bookings, traditionally handled by phone 

or by person, are not a primary supplier for GDSs: in US GDSs share of hotel revenues is 

12% and in Europe it is a mere 4% (PhoCusWright Inc., 2009) .  

Another insight that arises from analysing the graphs is that GDS share in both Europe is 

declining as effect of the disintermediation.  

In the other region o f the world the penetration of direct and indirect online bookings is 

consistently lower but many analysts are confident about the potential of the online channels 

to boom in the coming years. In these areas of the globe, indirect and direct ñofflineñ 

channels still constitute the backbone of the distribution system, thus making GDSs the only 

viable solution for distributing tickets of European and US airlines.   

2.0.2 The cost of distribution per channel  

Concerning the costs of distribution, it seems obvious that direct channels offer better yields 

for the airlines: airline websites, call centr es and ticket offices guarantee some of the highest 

yields on the market. In the other hand, indirect channels results are very different. While 

travel management companies rank as the highest yield channel (given their peculiarity of 
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tapping into the profitable corporate market) , online travel agencies are far from the yields 

granted by the direct online channel.  

 

Figure 14. Yields for distr ibution channels.  

Source: Atmosphere Research 2012  

 

As it has been seen in chapter 1, since long time the cost of distribution  is the main issue that 

most frustrated the airlines. This is particularly true in the current times, where most of 

airlines are forced to quickly implement radical changes to their cost structure, to face the 

difficult economic situation and the increasing competition caused by the development of 

LCCs. According to an IATA commissioned research (Atmosphere Research, 2012), the most 

pressing issue for airline executives is represented by the GDS fees while technology and 

personalisation trends in customersô behaviour seem to matter less (Figure 14). This 

confirms the belief that airlines tend to look after distribution channels mostly on the base 

of the costs while less emphasis is devoted to the benefits that some indirect channels usually 

provide.  
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Figure 15. The top -ranked issues in airline distibutio n according to airlines executives.  

Source: Atmosphere Research 2012  

This ñfrustrationò can be more understandable if the profit margins of the actor of the travel 

distribution chain are analysed. One argument often used by airlines and reported in the 

(The Economist, 2012), focuses on the fact that airlines are the ones who enjoys the worst 

profit margin s of the whole value chain, somewhat pressed by the far better margins of 

aircraft manufacturers in the upper -stream chain and of GDS in the downstream chain. 

GDSs costs vary according to the geographical region of the airline and according to which 

markets the airline intends to be distributed. More details about this issue will be provided 

in chapter 3.  

However, concerning GDS costs, a comment needs to be made. Booking fees do not 

constitute the only GDS cost that an airline has to sustain. The costs associated to the 

distribution of airline content trough GDS are in fact formed by  the:  

¶ Booking fee , which represent the majori ty of the total cost. 

¶ Special requests fee , due by airlines for each special request forwarded by 

passengers (e.g. special assistance, special meal onboard, etc.) 

¶ Availability request  fees , charged to the airlines for each request of availability 

forwarded by a travel agent, even if in the end no booking is made.  

 

As a result, it becomes clear that one of the KPI that airlines distribution managers pay 

particular attention is the look -to-book ratio. According to (IBM Institute fo r Business 

Value, 2011), this KPI is absolutely critical also for the direct distribution: ñAs providers seek 

to promote their differentiated offerings, they must also  contend with escalating costs, even 
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in those channels they own. As they have become more successful in getting customers to 

book travel directly on their websites, they have seen a dramatic increase in the ratio of 

website ñhitsò to completed bookings. The ten-fold increase many providers have observed 

in the all -important ñlook-to-book ratioò is costly, however. Providers must scale websites 

to meet this dramatically higher level of traffic, even when the revenue generated through 

this channel is growing at a much slower rate. Ironically, one of the primary drivers of the 

rapid increase in look-to-book ratios is the proliferation of travel distribution 

intermediaries, whose sites are designed to look at inventory through provider websites, 

while bypassing GDSs. Travel providers who cannot control and limit such searches will 

continue to be exposed to the higher costs required to support increasing look-to-book 

ratios.ò 

Another pressing issue as highlighted by the (Atmosphere Research, 2012) survey, is related 

to the presentation of the fares and the ancillary services in GDSs and third party websites 

(e.g. OTA). This highlight one of the main concern of airlines towards indirect channels: not 

only these channels are costly ï but often necessary ï but they are also too much ñneutralò, 

in the sense that any marketing effort of the airlines is thwarted as the GDS screen only 

shows availabilities and price, leaving no room for differentiation among airlines  products6.  

 

 

2.1 Direct Channels  

Direct channels are all the distribution channels directly owned by the airline or that are 

managed without the help of an intermediary.  

Historically, it has been noted that direct channels always vested an important role even if 

their reach has always been limited if compared to the global one of the indirect channels. 

However, the combination of low costs of sale and the possibility of direct  control over the 

merchandise of the products has made this channel the preferred ones by airlines. 

Among this category are generally comprised the following: 

¶ Airline website  

                                                   

6 See paragraph 2.2.1 
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¶ Airline mobile chan nels  

¶ Airline social media  

¶ Airline call centres  

¶ Airline airport ticket sô offices  and airline city centre ticket sô offices  

 

As airlines are continuing to expand their ticket distribution through direct channels, 

emerging sales channels such as mobile and social media will have a significant impact on 

future growth in direct sales. In the past, selling on an airlineôs website has been crucial to 

driving the transition to direct distribution. Although sales through airline websites will 

continue to see growth, selling via smart phones is set to become an almost equally 

important sales channel in the future , at least according to what airlines IT executives think 

now (see Figure 16).  

 

 

Figure 16. Dominant channels for direct sales beyond 2015 according to 200 airlines IT executives. 
Source: SITA , Airline  IT Trends Survey 2012  

According to (SITA, 2012), nine out of ten airlines are planning to sell tickets via mobile 

phones by 2015, establishing mobile as a mainstream distribution channel for airline tickets. 

Growing from zero just a few years ago, mobile phones as a distribution channel are expected 

to generate significant growth in years to come. Today around 51% of the airlines interviewed 

in the survey already offer the possibility to book flights online  and in accordance with an 

(Amadeus, 2011) report, 16% of the travellers surveyed currently book trips via their mobile 

phone.  

 

Mobile channels offer for ai rlines the opportunity to profit from impulse buying and to sell 

ancillaries services in all phases of the customerôs travel experience. 
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Globally speaking, airlines ancillary services are now a consolidated phenomenon across 

airlines and until recent times  the sales of this kind of services was primarily conducted via 

airlinesô websites, call centres or at the airport . The survey also shows a significant increase 

in the number of ancillary services airlines across the world plan to sell via mobile phones 

in the future. 83% of airlines have the ambition to sell ancillary service on smart phones by 

2015. The list of services sold on mobile phones will replicate the airlinesô website sales 

functionality ( Figure 17). 

 

 

Figure 17. Sales via mobile phone.  

Source: SITA, 2012 Airline IT Trends Survey  

 

Another interesting area of development is the social media one. Airlines are already 

questioning itself on how to evolve their social media strategy and increasing the salesô 

conversion per visit. Apart from using social media as a tool to direct traffic to the airline 

website, many different carriers have started experimenting applications that allow , for 

example, to buy directly from t he Facebook page (e.g. Malaysian Airlines).  

 

 

 




























































































































