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Air Transport Research Group (ATRG)
International Conference on Air Transportation Operations and Policy
City University of Hong Kong
June 6-8, 1999

The Conference

The ATRG held its 3" Annual Conference at the City
Umversity of Hong Kong Campus tn June 1999.

The 1999 Conference contained 13 aviation and
airport sessions. Over 40 research presentations were
featured on topics pertaining to airports and aviation,
these titles are listed on the ATRG website
(http.//www.commerce.ubc.ca/atrg/).

The Proceedings /

Once again, on behalf of the Air Transport Research

Group, the University of Nebraska at Omaha Aviation

Institute has agreed to publish the Proceedings of the
ATRG Conference 1n a four-volume monograph set.

Proceedings Order Information /

The Proceedings of the 1999 ATRG Conference are
contained 1n a four-volume monograph set. Orders
within the U.S. are $7.50 (U.S.) per monograph

volume, and international orders are $10.00 (U.S.) per

monograph volume to cover the costs of printing,

shipping, and handling. Allow 4-6 weeks for delivery.

Piease forward requests to:

UNO Aviation Institute

6001 Dodge Street

Allwine Hall 422

Omaha, NE 68182-0406

Phone: 402-554-3424 or 1-800-3 FLY UNO
Fax- 402-554-3781

e-mail: nasa@unomaha edu

http://cid.unomaha.edu/~nasa
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ATRG President’s Foreword

The Air Transport Research Group of the WCTR Society was formally launched as a special
interest group at the 7" Triennial WCTR in Sydney, Australia in 1995. Since then, our membership base
has expanded rapidly, and includes nearly 600 active transportation researchers, policy-makers, industry
executives, major corporations and research institutes from 28 countries. Our broad base of membership
and their strong enthusiasm have pushed the group forward, to continuously initiate new events and
projects which will benefit aviation industry and research communities worldwide.

It became a tradition that the ATRG holds an international conference at least once per year . As
you know, the 1997 conference was held in Vancouver, Canada. Over 90 papers, panel discussions and
invited speeches were presented. In 1998, the ATRG organized a consecutive stream of 14 aviation
sessions at the 8" Triennial WCTR Conference (July 12-17: Antwerp). Again, on 19-21 July, 1998, the
ATRG Symposium was organized and executed every successfully by Dr. Aisling Reynolds-Feighan of
the University College of Dublin.

In 1999, the City University of Hong Kong has hosted the 3™ Annual ATRG Conference. Despite
the delay in starting our conference sessions because of Typhoon Maggie, we were able to complete the
two-day conference sessions and presentation of all of the papers. On behalf of the ATRG membership, I
would like to thank Dr. Anming Zhang who organized the conference and his associates and assistants for
their effort which were essential for the success of the conference. Our special thanks go to Professor
Richard Ho, Dean of the School of Business and Economics of the University for the generous support
for the conference. Many of us also enjoyed the technical visit to the new Hong Kong International
Aarport (Chep Lok Kok).

As you know, Professor Jaap de Wit and I look forward to welcoming you to University of
Amsterdam on July 2-4, 2000 for the 4" Annual ATRG Conference.

As in the past, the Aviation Institute of the University of Nebraska at Omaha (Dr. Brent Bowen ,
Director of the Institute) has kindly agreed to publish the Proceedings of the 1999 ATRG Hong Kong
Conference (being co-edited by Dr. Anming Zhang and Professor Brent Bowen). On behalf of the ATRG
members, I would like to express my sincere appreciation to Professor Brent Bowen, Mary M. Schaffart
and the staff of the Aviation Institute of University of Nebraska at Omaha for the effort to publish these
ATRG proceedings. Also, I would like to thank and congratulate all authors of the papers for their fine
contribution to the conferences and the Proceedings. Our special thanks are extended to Boeing
Commercial Aviation — Marketing Group for the partial support for publication of this proceedings.

Finally, I would like to draw your attention to the ATRG newsletter and the ATRG website
(www.commerce.ubc.ca/atrg/ ) which will keep you informed of the ATRG operations and forthcoming
events. On behalf of the ATRG Networking Commuttee, I would appreciate it very much if you could
suggest others to sign up the ATRG membership. Thank you for your attention.

Tae H. Oum
President, ATRG

ATRG c/ o Prof. Tae H. Oum

Faculty of Commerce and Business Administration,
University of British Columbia, 2053 Main Mall
Vancouver, B.C., V6T 1Z2Canada

E-mail: Atrg@commerce.ubc.ca
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The New Airport

Before going into the subject of satellite systems I would like to say a
few words about the new Hong Kong International Airport at Chek Lap
Kok. Since opening, the airport has won several awards of excellence
from world renowned organizations and is now operating as a world class

airport processing a large number of passengers and aircraft during the
peak season.

The airport is constructed on reclaimed land and has an area of 1,248
hectares. It has two runways which are 3,800 metres long and 69 metres
wide, capable of supporting ultra long haul flights. The south runway
has been in operation since opening on 6 July 1998 and the north runway
is now being used during peak traffic period between 1000 and 1600
hours daily and will be brought into full operation in August this year.
The south runway is equipped with Category II Instrument Landing
System (ILS) on both ends and the north runway is equipped with

Category [IIA ILS for approach from the northeast and Category I from
the southwest.

Air Traffic Control Equipment

I order to support the operation of the new airport, some 20 iterns of
air mafic conwol equipment have been purchased and installed. These
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include new navigaton beacons installed in the vicwity of the airpor (at
Lung Kwu Chau and Siu Mo To) to support instrument tlight procedures,
new radars instailed at Sha Cnau and Tair Vo Shan to improve the
coverage al the new airport and in the Pearl River Delta. Surface
Movement Radar (SMR) tor ground surveillance at the airport and to
detect aircraft and vehicles on the airfleld; and new commeunications
eguipment (o increase channel capacity in two-way voice communication
with aircraft.

In the Air Tratfic Conmol Complex and Control Tower at the middle
of the airfield, compurerized Radar Data Processing and Display System
(RDPDS), Flight Data Processing System (FDPS), Aecronautical
[nformation Data Base (AIDB) and Automatic Message Switching
System (AMSS) are installed to provide air traffic control service to
aircraft operating within Hong Kong airspace and communication
services to airlines operators, overseas airports and neighbouring air
waffic control centres. The new RDPDS is also equipped with some of
the new Air Traffic Management (ATM) functions such as conflict alert
and minimum safe altitude waming (MSAW). With these new features,
ilight safety is greatly enhanced.

Traupsition to Satellite-based Systems

The existing ATC systems rely mainly on ground-based rader,
navigation aids and communications equipment which have a number of
limitations, for example, limited coverage (mainly due to line-of-sight
coverage of VHE, UHF, etc), their susceptibility to the effects of adverse
weather, the lack of digital data wansfer capability between aircraft in the
zir and air wraffic control units on the ground.

In the early 1980’s, it became evident to [nternational Civil Aviation
Organization (ICAOQ) that ‘he present ground-based ATC svstem would

2ot be adequate 0 mesr the demand and operaton i the - canmury

-

~

A3 a consequencs, a Soec1 | Ccmmirtes on Furure Air Navigauen Sv
IFANS) was established in 1983 ro swdy, idennfv ancd assess new
:echnologies as well as ¢ make recommendations for the fumre
Zavelopment of air naviganon systews for ¢l avianoz
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. The systems developed by the FANS Committee are known as the
satellite-based Communications, Navigation and Surveillance/Air Traffic

Management (CNS/ATM) systems. The function of the various systems
are described below.

Communications

This initiative mainly involves the introduction of data relay and
voice communications using satellite platforms. Currently, these forms
of communications are readily available in the commercial sector. In
some newer type of aircraft, Satellite Communication (SATCOM) is
already available to the passengers and Aircraft Communication
Addressing and Reporting System (ACARS) available to the flight crew.

The regular use of digital data communications, as opposed to voice
communications under the existing system, will offer new opportunities
for improving the speed and accuracy in the dissemination and receipt of
aeronautical information amongst different aeronautical authorities,
aircraft in flight and airline operation centres, thus enhancing efficiency.
The major components include Satellite Voice Network, Controller-Pilot
Data Link Communication (CPDLC), High Frequency (HF) or Very High
Frequency (VHF) Data Links, Aeronautical Telecommunication Network

(ATN) and Air Traffic Services Inter-facility Data Communication
(AIDC).

Navigation

This initiative involves the use of signals from a set of satellites as
opposed to the existing ground-based systems for navigation, and making
approaches/landing. Global Positioning System (GPS) which is widely
used for position fixing is a good example. New systems being
developed are the Global Navigation Satellite System (GNSS), Wide
Area Augmentation System (WASS) and Local Area Augmentation
System (LAAS). The new systems will provide a high-integrity, high-
accuracy and all-weather navigation services. With suitable upgrade,
they would be able to support precision landing by aircraft.

¢ s o e



Surveillaoce

This initiative involves multiple efforts to improve the surveillance of
aircraft. The existing radar systems have a range limitation of about
250NM.  The Automatic Dependent Surveillance (ADS) can be
employed to automatically and continuously track the aircraft’s position,
heading and speed and display such information to the controller via
satellite or VHF/HF links. The real time information received will
permit the controller to exercise positive control of air traffic, particularly
in areas outside radar coverage. Within the busy airspace in the vicinity
of the airport, Mode S radar (which provides the capability of individual
addressing, thereby facilitating aircraft identification) will be introduced
to supplement the traditional Secondary Surveillance Radar (SSR).
Furthermore, Enhanced Ground Movement Control System (EGMCS)
will be provided to allow more positive and accurate surveillance of
moving targets such as aircraft, vehicles on the airfield.

Air Traffic Management (ATM)

This initiative consists of new ways of providing air traffic services,
e.g. the use of air traffic flow management to regulate traffic flow and the
provision of safety related features such as conflict predication and alert,
minimum safe altitude warning (MSAW), arrival metering, sequencing
and spacing, and trajectory conformance monitoring, etc. The aim is to
provide an integrated ATM system in a regional ar global context which
would permit aircraft operators to conduct flights in accordance with their
preferred route and to make dynamic adjustment of flight profile in
accordance with weather conditions encountered en route,thus permitting
flight operations in the most optimum and cost-efficient manner.

Benefits of the CNS/ATM Systems

The CNS/ATM systems will tremendously improve the handling and
transfer of updated information such as weather, aeronautical information,
status of aircraft and ATC messages between gircraft and the ATC centres.
They will also extend surveillance coverage beyond the normal {imit and
improve navigational accuracy. As a result of the new initiatives,
reduction of separation between aircraft and increased capacity will be
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achieved. The advanced ATC Automation System will exchange data
directly with aircraft through data link. This will enable improved
conflict detection through intelligent processing, provision for the
automatic generation and transmission of ATC clearances for conflict
resolution as well as offering a new environment for operation of “free

flights”.

In summary, the direct and indirect benefits of the CNS/ATM
systems include enhancement of flight safety, increase in airspace
capacity, savings in flight time and fuel, as well as reduction in disruption
10 air services arising from adverse weather.

Implementation of CNS/ATM Systems

On the international front, the first Global Implementation Plan for
the satellite-based CNS/ATM systems was developed by ICAQ in 1993
and subsequently updated. All Contracting States, including China, are
required to comply with the Plan. At the same time, the Asia Pacific
Economic Co-operation (APEC) has also established a Satellite
Navigation and Communication (SN&C) Systems Advisory Committee
to monitor and co-ordinate, in conjunction with the ICAO Regional

Office and various APEC Economies, the implementation of such
systems within the APEC region.

Many countries have commenced study, operational trial and
evaluation of the CNS/ATM elements with a view to complying with the
Global Implementation Plan and launching services of the new
CNS/ATM systems for use by airlines at an early date. In this regard,
U.S.A., Japan, Singapore and the Mainland have started the design and
trail of at least five elements of the CNS/ATM systems.

Many of the newer generation aircraft are now FANS equipped.
The exploration of new FANS routes to North America to shorten the
flying time has also been one of the major development in the Asia
Pacific region. Over the years, the North Pacific Flexi Routes have been
heavily utilized. However, with the opening of the Russian Far East
airspace, more new routes are now available. Examples are the FANS
route to Chicago and the Polar route to New York.



CAD commenced preliminary planning and investigation on some of
the CNS/ATM systems since 1992. Initial trail on two elements of the
system, i.e. ADS and CPDLC, has started in June 1994. The results
have been satisfactory. To maintain the competitive edge of Hong Kong
in the civil aviation field, CAD has worked out a 3-phase CNS/ATM
Implementation Plan.

Conclusion

Hong Kong'’s New Airport has excellent facilities and plenty of
potential for development, and highly capable of supporting traffic
growth well into the 21* century. In addition, we are also committed to
implementing the CNS/ATM systems in order to provide a safer and more
efficient air traffic control system to cope with the future demand. With
the new facilities available, we are confident that we shall be able to
maintain Hong Kong as a centre of regional and international civil
aviation. Thank you.
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Prospects of the Air Transport Industry in China

(Air Transport Research Group Conference ~ Hong Kong SAR, China 1999, by
Peter Lok, Secretary General, China (HK) International Aerospace Forum)

Dr Anming Zhang very kindly allowed me a preview of one of his masterpieces,
the very thought-provoking paper “Prospect of Air Transport Industry and
Strategies for Open Skies in China” co-authored with Hongmin Chen. This
paper is in my view a very methodic and penetrating analysis of what has
happened in the two decades of “gaige-kaifang” (reform and opening up) since
1979 in the very demanding industry of Air Transport. It is thought-provoking
against the background of China, a country which, because of its deep-rooted
intuitive cultural background, continued to adopt a not very methodic approach
towards any industry. From this inevitably retrospective analysis with an
understandably academic bias, the paper proceeds to project demand growth on
the basis of projected economic growth, and to theorise on the prospects of an
open-skies policy being adopted in China. I am sure we all share the dilemma
that on the one hand, one has to look ahead over a period of at least 10 - 15
vears in order to make a meaningful projection for investment purposes, and yet
on the other hand, so many unforeseeable things could happen in a much shorter

time which would make those projections woefully wrong. And remember what
Disraeli said, “lies, damned lies and statistics™.

The subject matter strikes a chord with me because I had a part in resurrecting
the very, very important air transport link between the Mainland and the then
British administered Hong Kong, as soon as “gaige-kaifang”™ started in 1979.
That link had by then been severed for three decades because of the East-West
ideological struggle, the Cold War, punctuated by the Korean War and the
Vietnam War in this part of the world. For my part, I will attempt to fill in
some views taken from a less methodic and academic but more intuitive and
slightly more industry oriented angle, to speculate on the effect of the more
philosophical factors on the development of the air transport industry in China.
I say “slightly more industry oriented angle” because my working life has been

spent substantially on the regulatory side and barely at the “receiving end”, on
the regulated side,

Asia is in the middle of an economic crisis. In Chinese the term for crisis
translates into “danger and opportunities”. By pointing out the dangers in the
industry, we are also pointing out the opporfunitias.

Lest you should think I am indulging 1n a one-sided criticism of the Mainland
an tansport industry, and the regulation thereof, let me hasten to add that
\Motherland's air transport mdustey, like evervthing else including the much
maligned human-rights track record, has come a long long way since the start
of “gaige-kaifang” just a short 20 vears ago  Twenty vears is barely the blink of
an eye in the long history of this longsst continuing civilisation From being &
means of nansport for sentor goveinment officials, aviation has evolved into a
vary Us2able m2ans of public transport 1 that vary short iz (You should
have s2an Guangzzhou wharz the air s2ruize resumpnon walxs war2 held, in
1972, Thers werz hardly anv motor vehucles i sighs The onlv means of fravel
1> from the Guangzhou Tiade Far was via Hong Nong by e veny infrequent
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KCR train or the slow steam-boat type ferries neither of which could give you a
trip to Guangzhou and to return the same day to the creature comforts of Hong
Kong. Look what it is now, just 20 years later! You could squeeze in a few
hours of business in Guangzhou and return to Hong Kong the same day, by
coach, train, fast ferry or by air. By air, you could do that even to Shanghai and
to Beijing. Every Mainland provincial capifal is now served by air from the
Hong Kong SAR.)

Although supposedly the previously two-in-one CAAC has been separated into
a regulatory authority called CAAC on the one hand and the regulated
enterprise in the form of the six major airlines on the other, in reality these
airlines in the majority are still the national assets of the CAAC. CAAC in
conjunction with CASC through the Planning Commission still calls the shots
on what aircraft types to buy in bulk. CAAC continues to dictate how many of
the aircraft bought are to be allocated to which of the six airlines, which of the
six airlines are to be designated on which international routes under the bilateral
air services agreements and what profit-and-loss targets they must budget for.
Managers in the airlines and administrators in CAAC continue to swap position.

Rigid and outdated operating practices continue to be decreed by CAAC to the
airlines. For example, Flight Plans continue to be computed on the basis of the
worst meteorological conditions of the year at destination, resulting routinely in
over-fuelling of the aircraft for the journey, hence higher than necessary fuel
burn in carrying that excess fuel, and a consequent reduction in payload, costing
the airlines country -wide millions of (US) dollars a year (Matt Chen of AMR).
On a trans-Pacific westbound cargo flight, struggling against the eternal
headwind, instead of picking up the maximum payload cargo and planning for a
refuelling stop at an intermediate point, which the cargo will not complain of, a
Chinese airline freighter would instead uplift maximum fuel and sacrifice some
lucrative cargo payload. Meantime the counterpart American airlines would be
screaming for flight frequency increase to meet market demand, but the Chinese
airlines would want to reduce frequency! In such imbalance of operating
efficiency and operating economics, an open-skies policy, if adopted, would
obviously not work in the Chinese airline’s favour, Meantime, the exporting
and cargo forwarding industries are stifled. Meantime a new US — China air
service bilataral was concluded in April during Premier Zhu Rongji's visit to the
US which will see capacity doubled in 3 vears.

Ridiculous rules continue to govern whether and what food the passengers
should be served For example, if your flight departs after the lunch or supper
time that is normal in China, vou are not served a maal, in some casas no food at
all but ironically some appetising drinks! They forget that you would not have
had the chance to take your meal while ravelling to the airport to check in.

While the country continues to suffer shortage of airspace capacity, the military
authoritiz¢ contmuz to “own™ the country’s airspace. from earth all the way to
h2aven  Th2 much neadad short-range commuter air sarvicas benveen the
Hongz Nong SAR aud South Chinma for instancz simpiv cannot gat started
wihout e sav-sn My oconsanvanve estmate 13 that iz 2.2 close to 30
nullion passenze mips made by land and se2 nansparts between the SAR and
South Chuna Y2« tharz ar2 onby = ponts v th2 Guangdonz proance that are
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served by air direct from the SAR. If only 0.5% of that surface transport traffic
converts to air travel, that translates into a very sizeable mark=t demand.

Air traffic control (ATC) continues to apply procedural separation standards,
although at least in the Beijing-Guangzhou-Hong Kong-Shanghai corridors
already released to civilian control from the military, continuous radar coverage
has been achieved. If only ATC will cease to insist on 10 minutes between
successive flights regardless of cruising levels, the airspace capacity will be
raised by 50% or more. But who will risk his neck to do away with the well
entrenched procedural method? Without doing so, how will the projected three-
fold demand be served?

While the airlines suffered in 1998 over-capacity and low load factors, the
attempt has ironically been to dispose of small-capacity aircraft types which
could be usefully deployed to mount more frequent and so more convenient
services to attract more travellers. Services have been cancelled without prior
notice and the hapless passengers already checked in and trapped on the airside
of the airport are herded onto a later flight using a large-capacity aircraft type.

Some departments of airlines are well, well over-staffed, with ex-military

personnel implanted for good relations. I cannot see how so many mouths can
be fed with such low-efficiency operations.

Not surprisingly China Southern and China Eastern Airlines posted a loss of
several hundred million RMB in 1998.

The airports? Strangely, the farther they are from the power base Beijing, the
better they are run and the revenue sources therein better exploited. Just look at
the Beijing Capital Airport. What enormous commercial potentials remain
untapped in the terminal building and how indifferent the services to passengers
are? Could it be that the there are no incentives (carrots) to do better and the
employ ees are all somebody’s somebody so that penalties (big sticks) cannot be
easily meted out? Or is it bacause its ownership and responsibility for
operational efficiency and profit & loss have not yet been transferred to local
municipal authorities, unlike Xiamen and Shanghai Hongyiao? Shanghai is in a
quandary as to which of the existing airlines’ operations are to be moved to or
shared with the new Pudong Airport to be opened this year. [ am sure Tokyo
Narita and Haneda are being closely consulted. One reason for being reluctant
to shut down Hongyiao is that Pudong will not have the capacity on opening to
take over Hongqiao's operations completely. The other reason is to ensure
agamnst Pudong not being quite 1eady then and to avoid the airport opening
fiasco which Hong Kong suffered in July 1998. And why cannot the Capital
Airport be transferred to the Beipng municipal authorities?  For security
reasons” What is the solution® Some 60°6 of the airport revenue at the Hong
Kong International Airport is derived from the commaeicial souice, the rest from
the acronautical source such as landing and parking charges and air navigation
charges What are the respactive percentages for the Capital Awrport?

And why s air cargo haulad hundrads of nuldes by land from th= Mamnland to the
Hong Kong SAR 1o ba flown out™ About 70%0 of the outbound an cargo flown
our fiom Hong Nong onginated fiom the Mamland  Too much 12d tape at
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Mainland airports is one reason. The other reason, and a diminishing reason as
more international air routes are opened up from the Mainland, is that Hong
Kong has a very comprehensive network of air routes and high frequencies of
flights to the export markets. Frequencies not of the freighter aircraft, which
constitute only about 10%6 of the total aircraft movements, but of the wide-
bodied passenger aircraft. The B747 passenger aircraft can carry about 15
tonnes of cargo in its belly hold, and the newer big twin-engine passenger
aircrafl types, with no body gears to take up belly hold space, can carry over 25

tonnes each. That is why over 55% of the air cargo is borne by passenger
aircraft there.

Tuming to the Mainland aircraft manufacturing industry, it has an enormous
workforce on the pay roll for very few civilian hardwares produced and sold.
Military hardwares have managed to find good domestic and overseas markets,
but with the exception of the FBC-1, and only the airframe of it, all are licensed
copies and developments of foreign designs. The industry continues to wax
lyrical about the Y-7 turboprop transport. Yet the domestic travellers’ mindset
is that anything which has a propeller is second-rate, steam-age stuff. The
airlines also are reluctant to use the Y-7 partly because of this travellers’
mentality, partly the agedness of the design (AN-24) requiring too much
maintenance time per flight time, partly the short MTBO of the engines, partly
the relatively low despatch reliabilitv, and surprisingly the flight crew
themselves looking down on small and propeller-driven machines. The Y-7 is
used often as a training machine to transition to the turbine fleet. Apart from the
Y-12, which is selling quite well, I cannot think of an indigenous and original
design. Even there, the airframe smacks too much of the Otter and the Islander,
and the engine is not indigenous. Only in recent months have I seen an
indigenous turboprop engine being test run. Although it has the same back-to-
front lay out of the PT-6, it has all-axial compressor stages, unlike the PT-6. The
helicopter scene is less mirky; it simply went all-out to licence manufacture
advanced foreign airframe and engine designs, with some considerable success
in domestic application.

The common problem between the air transport operating and manufacturing
industries appears to be the same as in other industries in China: the ubiquitous
over-population, the intuitive approach, the ready acceptance of mediocrity, the
reluctance to exercise initiative, and the over-secure social system. The fewer
new ideas one proposss, the less the chance of being blamed if it did not work
out and so denting ong’s “iton rice bowl”, and vice versa.

At least. however, the legislation through which the industry has to be regulated
is coming together at long last, the CCARs. modellad on the US FARs, so that
the industry need no longer be regulated by peisonal whims  Notice that I said
"need”. The mam problem in the Chinese society, and 1 am one of them, is that
someatimas there are no laws available to bz applied At other times when there
are such laws thev are not appliad

In mv opmion the confmuad “backwardnzsy’ o m2 Marland air transport
mdusty, he am other modain mndusiies iy Chinz bur probably moie so, has to
do with owr culnal backgiound, and above alll iz cenninezs old problem of
over-population ageravatad by low work producinin Tharafis consequently

rage 2
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1. INTRODUCTION Lf 2270,'/ %g 15

In the international aviation industry, the level of service such as the number of firms, frequencies
and cities which could be served are arranged by bilateral agreement, therefore it is said that the
industry is strongly regulated. The U.S. has intended to promote the "open sky policies” which 1s
almost same, in terms of liberalization for the industry, as the deregulation in the U.S. domestic
aviation industry. It is thought that the new bilateral agreement between Japan and the U.S.
concluded in 1998 improve the level of service significantly in Japan. With this agreement, the
market has taken a step toward liberalization of market.

The recent trend of the aviation industry is to build worldwide alliance. Figure 1 shows the current
situation of airline alliance. The size of circle indicates the number of passengers carried by the
corresponding airline, and the patterns of circle indicate the alliance groups. Most major airlines 1n
the world are included in any of the alliance groups. That is, alhance is one of the most important
strategies to survive in this industry.

It is thought that alliance increases not only airline profit but also user benefit. As the results of
competition among allied groups, some regions would suffer from decreasing the level of service
That 15, alliance is one of the factors to change the market structure. Therefore, the effect of alliance
Is examined and the influence of alliance on the market is also investigated through market
equilibrium analysis.
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Figure 1 Current Situation of Arrhine Alliance



just not enough for everyone. Often one has to resort to unfair practices to make
ends meet. The way to break out of this vicious circle is to use incentives to
increase work ingenuity and productivity, so that there will be enough for
everybody. The current economic downturn accentuated these problems.

In the present circumstances, the air transport industry in Mainland China would
not stand a chance under the free-competition rules of open-skies, not even
under a less liberal Bermuda I or Bermuda II regime, nor experimenting on a
limited scale against the Hong Kong SAR in the first instance. So, the Mainland
authorities are not about to adopt an open-skies policy in the medium term. No
more than the former Hong Kong British administration warmed to the concept
of open skies. The US saw more advantages in it because its airlines were
already much more efficient than their European counterparts, as did Singapore.
To Mainland China the advantages of benefiting the economy as a whole and
improving the competitiveness of its airlines will not outweigh the
disadvantages. The disadvantages include the short-term demise of its airlines in
the manner that the major US airlines like PanAm and Braniff fell by the
wayside, or the likes of Continental sought Chapter 11 protection, after the 1978
deregulation exercise. Maybe in light of the China - US frade imbalance China
has had to make some concessions in bilateral air service.

Thank you for bearing with my political diatribe.

END
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2. REVIEY OF RELATED PAPERS

The papers related to merger and alliance 1n aviation market should be reviewed in terms of the
factors which might cause the change of aviation market structure. After the deregulation of
domestic aviation market in the U.S., the number of firms had increased and the condition of
domestic aviation market looks like competitive. After the mid-80s, large airline developed new
market strategies such as CRS, FFP and Hub and spoke system. Therefore, they could prevent new
entrant and form a merger with many small airlines. Then, many studies analyzed the relation
between airport dominance and the degree of market competmon It was cleared that market
concentration brings high yields. However, S.Morrison et al.' pomted out that the term of analysis
in the previous studies was not enough long to conclude general view and they also showed a
decrease of fare level with long term observation.

Moreover J.A.Glougherty? analyzed the influence of merger among domestic airlines on the
international aviation market, and it was indicated that the increase of market concentration in the
domestic market contributed to increase market share in the international market.

After 1990, the influence of new entrants such as southwest airlines to a niche markets, which
remained in hub and spoke networks of mage airlines. And it is founded that an entrant of low cost
airline contributes to increase of user benefit owing to decrease of market fare level ¥

Meanwhile, W. Youssef ¥ started a research on the airline alliance. The influence of alliance, in
terms of changes 1n level of service, between SR and SAS was investigated. And W.Youssef et al.”)
indicated that alliances cause the network restructuring and that the effect of alliance is explained
with density of network, degree of vertical integration and scale of allied firms. GRA®
demonstrated the effect of code share flights of NW and KL, and US-Air and BA. It was shown that
NW and KL increased the traffic and revenue and that US- Air and BA increased traffic with transit
by 60%. Moreover, T.F.Hannegan et al.”, A Bissessur et al.® analg'zed the influence of international
airline alliance qualitatively, and S. Bayhoftg Yand T.H.Oum ae al.!” explained the effects of alliance
In recent years, the influence of alliance 1s examined quantitatively. T.H.,Oum et al.'"” examined the
output level of the allied airlines, and 1t was shown that allhance without market leader makes
market leader more competitive. J.H.Park et al.'? venfied the influence of four major alliance in the
north Atlantic market by change in quality of service and change of traffic volume. Moreover,
J.H.Park et al.'® defined two types of alliance as parallel alliance and complementary alliance by
network structure of allied airlines. And economic models for these two forms of alliance are
formulated. Thorough the equilibrium analysis, it was shown that airline profit and user benefit
differ by what network 1s formed after alhance occurs.

The user’s preference for service 1s not considered sufficiently in these papers reviewed above In
this paper, service choice models which were estimated in our former research'® 1s applied to the
behavior passenger. Then, the behaviors of airline and passenger are formulized 1n chapter 3. And
the effects of airline alliance are examined through equilibnum analysis 1n chapter 4. Finally, under
the more realistic market condition, the influence of alliance is examined with considering the
heterogeneity of airlines and passengers in chapter 5.

3. FORMULA OF AVIATION MARKET
3.1 Behavior of Air Passenger

A passenger first chooses where to go and then which air route to use This choice structure 1>



shown in studies of Harvey'> and Furuichi et al.'®. In this paper, the nested logit model is adopted
to express the choice behavior. When a passenger who lives in region # chooses destination k and an
air route r, the probability of that passenger choosing the air route r to the destination & is
represented in the lower nests of the nested logit structure by: ‘

exp( Vi)
Pn(rxk) = m—l—('w_" QY]
; exp( Wiwon)

The marginal probability that a passenger departing from n will choose destination & is represented
in the upper nest of the nested logit structure by:

p exp( (V,, + Vi)

"% = Tm 5 2
%exp( Viw +V k)
. 1, &
Vi=—InZexp( V) €)
t r
U = V(rllt)n +V, + ton T tn )
where
rkn  : number of alternative routes for passengers departing from n to destination £;
kn  :number of alternative destinations for the passenger departing from n;
U,, : utility for passengers departing from » to destination k and using route r;
Vi - Temaining systematic component of utility specific to combination (r, k);

gﬁ

: systematic component of utility associated with destination k;

(. - Tandom utility component specific to combination (r, k);

,» - random utility component specific to destination £;
V' : log sum variables representing maximum expected value of all route » from origin n to
destination k;
A, :scale parameter associated with the similarity among alternatives of route 7;

A, :scale parameter associated with the similarity among alternatives of destination &.

Then,

T'm =T, ’Pn(r|k) (5)

T =6Tw foriel & 1 if theroute r is operated by airline(r) ©)
0 otherwise

1 1if thelink/isonrouter,

T, =36,T", foriel 5;{ (7

0 otherwise
where,
T, :passenger demand between origin » and destination ;

T’ :number of passengers traveling on route r,

T’, :number of passengers traveling on route r operated by airline(z)
T', :passenger demand on hink(/) for airline(z);

T - total number of passengers carried by airline(s)

Finally, the utility of air route choice behavior 1s explained 1n detail, because endogenous vanables
1in market model affect this function directly If one route 1s operated by airline(z), then the utiliry of
the route » 1s given as

Vi = Bupl + B n(fi7) + Bt] + fud, . ®)



p. fare onroute r of airline(i),
v/ weekly flight frequency on route r of airline(z),

¢t/ :travel ime on route r of airline(:) »
d, :dummy variables for airline characteristics

1 if the airline(t) is a flag carrier of region n
0  otherwise

ﬁnl !/an ’/6,.3 ,,5,,4 : parameters
3.2 Behavior of Airline

It is assumed that every airline adjusts the level of service, such as fare and frequency, to maximize
its profits. Profit is obtained by the difference between revenue and cost, and profit of airline(i) is
given as (9). Because the analysis system does not include the whole network of airlines, revenue
from passenger is obtained only in the analysis system. Details of the cost function is explained in
later section.

4

Y.
”l = Rl —Cl = p‘r]:r __'_—TC‘ » (9)
r;(o Y +1°

7, : profit of airline(i ),
R, :revenue of airline(i)»

1

C, :cost of airline(i),

['(i) : set of routes operated by airline(i),
Y' :passenger-kilometers of airline(i ) within objective network,

[

Y° :passenger-kilometer of airline(:) outside objective network,
TC, :total cost of airline( 7).

3.3 Assumption of Market Structure

Network structure 1s examined and the service levels of each airline are shown in Figure 2. The
assumptions described below are employed to analyze the aviation market The assumption (1) and
(2) are same as Ohashi et al. ',

(1) Competition of firms is under nash-equilibrium.

(2) The frequency is treated as a continuous value.

(3) The routes operated by each carrier are determined exogenously, airline(A) operates flights on
link(1-2) and link(1-3) ; the numbers in parentheses mean ongin destination region of the link,
airline(B) operates flights on link(2-1) and link(2-3). Airhne(C) also operates flights on link(3-
1) and link(3-2).

(4) The relation between traffic carried by each airline and the number of available seats supplied
by each airline is given in equation (10).

Tll(b-e) = z ]-:r < S‘I(b—e)fr‘l(b—e) (10)
refri(b-2)el{r)}

T traffic on link(b-€) carned by airline(s),

1

T : traffic on route r carried by airline(z),



5/%" : number of seats per flight on link(b-e) of airline(z),

frl®9 : frequency on link(b-e) of airline(s),
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Figure 2. Network Structure of each Airline

3.4 Equilibrium Analysis

The solution of aviation market model is derived using equilibrium analysis. This problem is
translated to a constrained maximization problem and the formula is given in equation (11).
max 7z, =3 pT - >: s'L’fr,AC(T) FC,
p[,fr{zo rel(s)
st. (10 (11)
In order to state the first-order condition for this problem, Lagrangian (®,) it is useful to solve it
and the formula is given in equation (12),

O, =7+ Y4 frl =T (12)

1€92(s)
4' is a set of Kuhn-Tucker multipliers. If p/ >0 , f#' >0 and the Kuhn-Tucker Theorem is

employed, the first-order conditions are described below: in Equatlons (13)(14) and (15),
The related fare on route r:

oD od
p—+=0> -+ < p/ 20 for iel,rel(d) (13)
dp, ap, '
The related frequency on link /:
oD oo
frl—+=0, —+<0, 120 for 1€lleQ) (14)
afr, ofr/
The related capacity constraints on link /:
, 00,
p o0, Loy, £20  for 1elleQ) (15)
oy, oy,

4. INFLUENCE OF AIRLINE ALLIANCE ON AVIATION MARKET

The incentive to alley with other airlines 1s increase in profit. The effects of alliance to increase
profit are measured using market equilibrium analysis. Alliance effect is divided into the direct
alliance effect and the indirect alliance effect. In this paper, cost reduction led by joint expense, and
revenue gain led by code share operation and network complement are considered as the direct
alhiance effects. Meanwhile, the indirect alliance effect, which 1s obtained through the economy of
scale for output, 1s also considered in this paper



- 4.1 Evaluation Indices of Influence of Airline Alliance
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Figure-3 Flow of equilibrium analysis

The influence of airline alliance is measured in terms of change of airline profit, change of user
benefit by region and change of social welfare by region. Social welfare is defined as a summation
of the change of profit and user benefit at each region. Figure-3 shows the flow of he equilibrium
analysis system.

Definition of indices is described below.

1) Airline Profit
This index was already described 1n setion3.2

2) User Benefit

User benefit by changes in level of service is calculated using the compensating variation. This 1s
determined by the difference of the utility levels before and after service changes. This is given in
equation (16) and (17) which indicates the expectations of maximum utility of service choice
behavior. Since the total user benefit on one route is obtained by multiplying the number of
passengers by user benefit per passenger, the summation of this total benefit of the route is defined
as a total user benefit (TUB" ) by region.

V=In Zexp Vo (16)
v:=In Zexp Vo (17
*a *b
UB"‘ —— Vnk I/nk (18)
ﬂnl
TUB"= ¥ T,UB™ (19)
nkeR(nk)
I’""b logsum variables(expected value of maximum utility of route choice behavior for the
passenger who travels from ongin (1) to destination (k) before service changes,
12, utility specific to combination (1, k) for the passenger who departs from n before senic:

changes;



v} : logsum variables(expected value of maximum utility of route choice behavior for the
passenger who travels from origin () to destination (k) after service changes;
V. ¢ utility specific to the combination (r, &) for the passenger who departs from n after service

changes;
UB™ : user benefit per passenger traveling from n to k;
T™  :passenger demand between » and k;
p,.  :parameters for travel time;

R(n,k) : set of available routes for passengers who traveling from »n to k;

(3) Social Welfare
The social welfare at region n (SW") is determined by summing the change of profit of the airline

which sets its hub at region n, and the change of user benefit. It is given in equation (20):
n I(n)

W =3 (n’-7n)+TUB" (20)

o

: annual profit of airline(7) at region n before service changes;

A

[ 1

7 + annual profit of airline(i) at region n after service changes;

n

I(n): a set of airlines which locate their base airport at region ;
4.2 Cost Reduction

One of the main effects of alliance is to reduce the cost. In this paper, it is assumed that the cost
reduction is caused by the change of cost structure for allied airline. First of all, the cost function of
airline is estimated. Limut of linear cost function and Cobb-Douglas cost function has been
mentioned in terms of introducing elasticity of input substitution, and Trans-log cost function 1s
usually employed for cost function'®'?. However, the focus of this paper is not to estimate cost
function precisely but to analyze the influence of airline alliance through the market equilibrium
analysis, Cobb-Douglas formation which is shown in eq. (21) is applied to cost function.

2 .
InTC=a,+a,(InY)+ay(nN)+ Y a,(nP)+ Y &d, (1)
=] k
st. o +a,=1
TC: total cost

Y: output(total passenger kilometer)

N: variable of network charactenstics( the number of served cities)
B: unit price of variable cost

P: unit price of fixed cost

d,. dummy variable for airline attributes

(k=1 for U.S. carrier, k=2 for Japanese carrier)
a,,ay,ay,a,,0, : Parameter

Operating cost and maintenance cost composes variable cost, then unit price of variable cost 1s
defined as the variable cost per available seat kilometers. And depreciation, service cost and sales
cost compose the fixed, and then, the umt price of fixed cost 1s defined as the fixed cost per
employee. The data for parameter estimation are obtained by ICAO statistics®and OAG®". Figure-
4 shows the relation between total cost and output using sample data 3 step least square estimation
technique 1s employed and table-1 shows the estimation results.
What the value of output 1s 0.776 and less than one indicates the economy of scale related the level
of output mn this industry It also means that there 1s an incentive to enlarge output level for
decreasing average cost
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Figure-4 relation between total cost and output level

Table-1 Parameters of total cost function

Vanable Value t-value
output(passenger kilometer) a, |0.776 14.32
The number of cities served a, |0.105 1.31
Available cost a, |0.809 20.38
Fixed cost a, |0.191 4.81
Constant a, |2.770 447
Dummy vanable for U.S. carner d, |0.085 1.20
Dummy vanable for Japanese camer | d, |0.141 2.09
Num. of sample 23

Coefficient of determination 0.996

With comparing dummy variables for airline attributes, there are positive sign in U.S. airline and
Japanese airline. It indicates that both types of airline 1s high cost structure relative to Asian airlines
because dummy variables of Asian airlines is set 0 as standard point. Moreover, it is shown that cost
structure of Japanese airline 1s higher than that of U.S. airlines.

One of the factors that cause cost reduction is joint expanse for fuel, aircraft and promotion
Moreover, joint flight operation decreases the operation cost. And joint utilization of terminal
facilities decreases service cost. There is an indirect effect of cost reduction which caused by the
scale of economy. The average cost is decreased in accordance with increase of output level. If the
number of traffic of allied airline increase owing to the higher level of service, allied airline could
operate flights with low average cost.

Here, cost reduction effect of allied airlines is examined It is assumed that airline(A) and airline(B)
in Figure-2 alley, and unit price of variable cost for the allied airlines decreases at same rate This
rate of decreasing variable cost 1s set @, and the cost reduction effect is examined by the
different value of 4. And it 1s assumed that allied airlines pursue to make their own profit
maximized, that is, allied airlines cooperate to increase the level of service and they still compete
each other when they decide the level of service This assumption remains 1n the all analysis in this

paper

The value for exogenous vanables in equilibrium analysts 1s shown n Table-2 Because the purpose
i



Table-2 Value of exogenous variables

variable value | Notes
Demand between Ongin and Destination | T°° | 250000 Constant at all market
Number of Seat per aircraft s/ 300 seats Constant for all
awrcraft
Distance between airport | L) 2000 km Constant for all link
. 3.39 hour Direct flight service
Travel time t,
7.71 hour Transit route

Bu -0.345 Fare( n=1~3)

£ 0.208 F;equency( n=1~3
Service choice model for U.S passenger Travel

Pu | -0.240 time( n=1~3)
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of this section 1s to examine the cost reduction effect, all airlines assume to be homogeneous in
terms of cost structure and their scale and passenger also homogeneous 1n terms of 1ts preference for
arrline service. Moreover, the demands on every market assume to be same volume.

Figure-5 shows the market equilibrium states before alliance appears Moreover, figure-6,7, and S
respectively shows the change of airline profit, user benefit and social welfare with the change of

decreasing rate ( @ ) of unit price of vanable cost

Figure-6 shows that the profit of allied airline increase with ¢ become small, 1t means that



achievement to be low coat structure take additional profit. The other hand, airhine(C) which could
not ally with other airlines decrease profit This is caused by the fact that allied airline can offer
lower fare and competitive condition surrounding airline(C) becomes severe. Meanwhile, user
benefit at all regions increase with decreasing unit price of variable cost for allied airlines. This 1s
because that influence of cost reduction effect spread to the region where there is no allied airline
(Figure-7). Moreover, Figure-8 shows the decrease of social welfare at region 3 because the profit
loss of airline(C) excesses increase of user benefit at region 3.

To summarize, decrease of cost structure makes market more competitive and user benefit increase
owing to lower fare. However, these results are obtained under the simple market condition such as
all airlines have flight to all regions, these results are inapplicable to a case where a market is
monopolized by allied airlines.

4.3 Revenue Gain

Revenue increases by obtaining more traffic with higher fare. However, there is an opposite relation
between setting higher fare and obtaining greater traffic, high fare does not always produce large
revenue. Moreover, between frequency and fare, travel time and fare are also opposite relations.
These relations are considered to analyze market equilibrium. In this paper, only increase of
frequency and network complement are considered as the effects of increasing revenue.

(1)Frequency Increase Effect

Frequency increase effect is led by code share operation, because code share flights have 2 flight
names that include allied partner’s flight name. So, allied partner can show passenger the
appearance increased number of frequency. For example, if allied airline(A) and airline(B)
operate respectively 7 and 5 flights per week on one route before they allied, both airlines could 12
flight per week on the route after they started code share operation fully.

However it is unreasonable that every flight of both allied airlines is operated with code share flight,
there is no knowledge for this matter, it is assumed that every flights are operated with code share
flight. The fewer number of frequencies between before and after transit is applied to the frequency
for transit route.

The sensitivity to flight frequency is examined to analyze the increase frequency effect. Figure-9,
10 and 11 shows respectively the change of airline profit, user benefit and social welfare. Figure-9
indicated that profit of allied airline become with higher rate of code share. User benefit at region 1
and 2 in which allied airline set their base, increase mainly because of increase of frequency
Similarly, Social welfare at only region 1 and 2 increase.
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(2)Network complement effect

Code sharing flight usually makes the network of allied airlines expanded and it can show a
convenience of their service with providing the larger number of destinations for passenger. This
increase of the number of destination has an effect to enhance the utility of their flight. This effect 1s
defined as network complement effect.

The utility of destination d is set as ¥, the utility on the route 1s increased by dV , shown in (21),
owing to network complement effect.

dv = y3InV,
d

(22)
dV : expectation value of maximum utility led by increase of destination.
Y : parameter(coefficient of network complement)

If the utility of all destination added (V) is same as ¥V, (22) is rewritten to (23).

dV =yIn(D+V)
(23)

The greater network in terms of the number of destinations become, the higher utility of the route is.
Then, the utility of the route for allied airline is obtained by adding the utility of network
complement presented in eq. (23) to eq. (8) .
Viwn = Bu Pl + By (1) )+ Bst] + f,,d, +dV”

(24)
It is assumed that the number of added destination can represent the value after sigma in eq. (21).
Then, th e different value of Y is set to examine network complement effect on market. Network
complement among allied airline(A) and airline(B), is effective on market between region 1 and 2,
and between region 2 and 3 for airline(A), and also effective on market between region 1 and 2, and
between region 1 and 3 for airline(B).

It is assumed that both allied airlines increase 20 destinations to be served. Figure-12, 13 and 14
shows respectively the change of airline profit, user benefit and social welfare.

Profit of airline(A) and airline(B) increase because they can obtained additional traffic by the
network complement effect, and profit of airline(C) decreases. Meanwhile, user benefit at region 3
increases greater that that of region 1 and 2, because the passenger at region 3 receive benefit of
network complement in terms of increasing the number of destinations. Figure-13 shows that the
increase of user benefit diminishes with the largeness of complement effect. Figure 14 shows that
the soocial welfare at all regions increase with increasing network complement effect.
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5 .Application

In this section, the applicability of market model, which evaluates the influence of airline alliance,
is shown through the equilibrium analysis considering heterogeneity of airline and passenger
Heterogeneity of airline is dealt with the different cost structure and scale of production (output
level and the number of served cities) and heterogeneity of passenger is also dealt with different
preference for airline service.

U.S airline, Japanese airline and Korean airline are respectively applied to airline(A), (B) and (C),
and values in table-4 are adopted as components of total cost. Similarly, utility functions of U.S.
passenger and Korean passenger estimated in our former research'® are applied to the utility
function of passenger at region 2 and 3. Function of U.S. passenger is also applied to the function of
Japanese passenger at region 1. Conditions of the demand volume on each market, aircraft size,
network structure of each airline are same as pervious section in this paper.

Three kinds of alliance effect described former section are considered. And then, decrease rate (@)
of unit price of variable cost is set 10%. With regard to network complement effect, in case of the
alliance between airline(A) and airline(B), it is assumed that both allied airlines increase 10
destinations, and in case of another alliance, it 1s also assumed that allied airlines increase 20
destinations.

Fig-15 shows the equilibrium condition 1n the market in which there 1s no alliance. It shows that
airline(A) can not set low level fare comparing with other 2 carries, because of its high cost
structure and weak competitive power. Therefore, the traffic of airline(A) is also below that of other
airlines largely.

Next, the impact of alliance on market by the change of combination of airlines which make
alliance is examined. Figure-16, 17 and 18 respectively shows the change of airline service by the
different alliance form. The value in these figures indicates the difference between before and after
appearance of alliance. That is, the sign of minus of fare change indicates the decrease of fare, and
the sign of minus of frequency indicates the decrease of frequency.

It is found that allied airline increase frequency and non-allied airline decrease frequency. It is also
shown that allied airline looks like setting lower fare owing to the cost reduction effect, and it make
market more competitive and non-allied airline should set lower fare than before.

Then, the influence of alliance on market is examined. Figure-19 shows the change of airline profit
by the form of alliance. Before allhance 1s formed, the profits of airline(A), (B) and (C) are \6.83
billion, \38.65billion and \25.05 billion. It is expected that allied airline increase profit, however
Airline(C) which allies with airline(B) increase profit little. That is, it indicates that the increase of
profit by allhiance is dependent on the market condition surrounding the allied airhne.

Table-4 Variable of the elements for cost function of arrline(A),(B) and (C)

Airhne(A) Airline(B) Airhine(C)
Aivoag;‘l‘l’lfn*;’ea‘ Kilometer 5922 1403.5 381.3
The number of served cities 53 37 49
Uz;‘eﬂ‘;fo‘;g ey cost 192392 89976 90797




Next, change of user benefit is examined. Figure-20 shows the change of user benefit at each,region
by the form of alliance. The user benefit is increased in all type of alliance That is, the passenger,
who lives in the region where there is no base of allied airline, still take a benefit with accordance
with increasing level of service of other airlines. User benefit caused by the alliance between
airline(A) and airline(C) is not as large as other alliance cases, because complement effect of this
alliance form is assumed to be smaller than that of other alliance forms.
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Meanwhile, alliance between airline(B) and airline(C) generates the largest user benefit among all
alliance types, because these two airlines, which have a lower cost structure than airline(A), can set
much lower fare owing to the cost reduction effect.

The change of social welfare is shown in figure-21. Social welfare at the region in which there is a
base of allied airline increase in any alliance cases. However, social welfare at the region 1n which
the base of allied airline does not exist is determined by changes of airline profit and user benefit
As we expected, the influence of alliance is largely different by alliance form, and total social
welfare of these three forms are respectively, \33.7billion (A-B), \40.0 billion. (B-C), and \19.6
billion (C-A).

Some results described below are obtained through this chapterr.

(1) Cost reduction effect of alliance makes market more competitive and introduce lower fare
competition. That is, the user benefit is increased by alliance.

(2) Frequency increase effect contributes for to obtain the additive traffic and to gain revenue on the
market, and also 1t makes market condition differ. )

(3) Network complement effect contributes to increase profit of allied airline.

(4) If allied airline improve level of service for the passenger who resides 1n the region where the
base of allied airline does not exist, the user benefit and social welfare at this region may
Increase.

6. CONCLUSION

In this paper, the aviation market model is formularized from the standpoint of microeconomics and
influence of airline alliance is examined using equilibrium analysis. However, the results are
obtained on the condition that every airline can operate at all regions. Therefore, it is required to
analyze properties of international aviation market for the policy making with expanding objective
area to be examined and increasing the number of firms.

It 1s thought that airline alliance will spread to whole international aviation market and that alliance
has only positive effect to market, airlines and users. However, after the competition among allied
groups, there would be some regions which suffer loss of welfare. Therefore, the research on the
forecasting the alliance influence 1n the long terms is required to make appropriate international
aviation market.
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B Kleymann, Future Developments in the Structure of Airline Alliance Networks b

Introduction

The tendency of airlines to co-operate with each other has been steadily increasing over the past years, and we
can currently observe different types of alhiances at different stages of development Clearly all of the current
groupings are still 1n a formative stage, and 1n the comung years, it will be interesting to watch an alliance’s
internal dynamucs and to observe what different types of alliances are eventually emerging, and how they are
fanng This paper describes possible roles airlines can assume within an alliance, discusses two ways of
classifying airline alliances, and suggests different types of alliances which are likely to have come forth by the
time the imitial formative stage 1s over. A list of factors which are likely to influence the structure and extent of

future alliance organisations 1s also proposed

In order to remain as realistic 1n 1ts predictions as possible, the paper concentrates on awrhnes which are currently

active on the alliance-front.

Current airline alliances

At the moment, we are witnessing the formation of four separate alliance blocks It must be said that neither of
these blocks has reached the fully operational status the members proposed to reach, each of them 1s 1n various
states of formation, and some of the larger airlines still remain outside any of the blocks

Today, the four spheres of influence can be descnibed as follows

> The STAR alliance can be regarded as the most mature of the alhiance groupings There are currently six
firmly established members (Lufthansa, SAS, United, Air Canada, Vanig,Thai) plus a number of affiliates
which will join 1n soon (Air New Zealand and Ansett Australia, Singapore Airlmes, All Nippon Airways).
STAR 1s currently the only true multilateral allhance, which means that each member has a full set of co-
operation agreements with every other member There are, however, no equity holdings between partners

> OneWorld 1s the recently announced brand of the co-operation between British Airways, Amencan Airlines
and their respective affiliates. The initially intended depth of this alliance has been severely curtailed by
authornties due to a fear that BA and Amencan would domunate the transatlantic market out of their London
Heathrow hub At the moment, there will be Marketing co-operation between BA an AA but no codeshanng
between these two on North Atlantic routes. Other airlines 1n the sphere of this alliance (with a dense net of
codeshares between them) include Qantas, Cathay Pacific, Finnair, Iberia, Aerolineas Argentinas, LOT and
Canadian Arrlines as well as the continental European branches of British Aiwrways, such as Deutsche BA
and TAT. There are a number of equty ties linking camers within ths alhance

> The third large grouping, commonly dubbed “Wings”, 1s evolving around KLLM / Alitalia and Northwest
Airlines KILM and Altaha have announced what they «call a ,virtual merger"
A further member to this group mught be Continental, pending approval by the US antitrust authonties of
Northwest buying a stake in that airline.

» The long-established “Qualiflyer” -Alliance, compnsing Swissair, Sabena, Austrian, Turkish Arlines and
TAP represents the fourth group

> There 1s still a number of large airlines remaining without firm alliance commitment Several have
codeshare agreements with ,allied" carmers, often reaching mto different alliances Prominent as of yet
unallied airlines mclude JAL, Air France, Delta, South Afnican Airways, and Olympic Some seem to hedge
their bets, like South African Airways, which has codeshare agreements with both Swissair and Lufthansa,
others gravitate towards one grouping but remain cautious about full membership, such as JAL’s forging of
links with BA
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Five reasons to enter an alliance

Co-operation between airlines 1s not new, but whereas the types of alhances that were forged in the 1980‘s were

mostly technically-onented (mawntenance pools and co-operations such as KSSU, ATLAS), today’s alliances are

more marketing-oriented There seem to be five main reasons why awrlines seek to co-operate with each other

1. A very strong factor which propagates the tendency towards the formation of marketing alliances between

arrhines is customer expectations. The requirements of the travelling public go towards “seamless” travel to

a maxumum number of points across the globe, and this goes beyond what a single arlime could provide. It

seems that in the air transport industry of these days, 1t 1s only in remote locations and on very few thin

routes that air transport services can be provided 1n a vacuum.

2 Defence Defensive grounds can be active, as a forward defence by consolidating one’s position through

traffic feed from an allied partner, or passive , for example, by sheltening from competition, entering an

alliance dampens or completely elimmates competition with partner airlines' and strengthens the carrier’s
p p y p p g

position against outside competitors. The deregulated environment and the fact that competitors rught have

joined an alhiance puts a camer mn a potentially weak position Joiming an alliance provides access to

resources to strengthen that position?,

3 Control of the environment: This 1s linked to the Defence motive mn the described sense of “competition

dampening™ On a more active account, a single airline has, to some extent, influence over its immediate

task environment, but relatively less leverage over the larger general environment. The alliance, if acting as

a representative of its members, 1s likely to have more negotiating clout vis a vis external supplers or

(possibly 1n the future) regulators One example for an alliance taking control of 1ts environment, 1n this case

of supphers, 1s the proposed formation of a joint Ground Handling franchise system by the OneWorld

alliance, which will cover several key outstations The thereby gained independence from external suppliers

at itmportant hubs would not have been economucally acluevable for a single member.

4. Economies of Density They occur when unit costs go down as the volume provided increases at a fixed

network size Two kinds of Economies of Density have been proposed’, namely

Link Density , which 1s related to the loadfactors on a flight or City Pair, and Network Density, which

measures the efficiency of fleet utilisation over the entire network or a set of routes

5 Economies of Scope: These occur when unit costs go down as multiple products are produced In airline
termunology, they can also be called “Economues of Network Size™ Alliances offer an airline the )
opportunity to reap economues of network size even though they do not physically expand the number of
pounts they serve themselves Possible sources of these Economues are Codeshares, a broadening of the

Marketing presence through joint branding, and access to well-distnbuted Frequent Flyer Programmes

It must be noted that Econormies of Scale do not figure in the above list Scale economies occur when unit costs

go down as total production 1s increased So far, Econormues of Scale, which an airline can denve purely from

being large in size, have not been observed ®

! Eisenhard and Schoonhoven (1996) mention vulnerability as one reason to enter an alliance

2 see Pfeffer and Salancik (1978)

3Youssef (1992)

* Bissessur (1996)

3 see Caves, Christensen and Trethew ay (1992) Bissessur (1996) added the scope dimenston  According to his findings,
there are no differences i1n unit costs between camers of different size as long as the av erage stage length, traffic density and

wnput prices remain the same Scale Economies do, howeser, exist at the production uni level, for example in case of aircraft

Broadly speaking, larger aircraft hav e lower unit costs (cents per aircraft seat mile) than smaller aireraft

e}
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Niche Strategies as an alternative to alliance membership

There 15 also a non-negligible domino effect in alliancing If all other airlines with whom a carmier competes are
allied, thus reap benefits of scope and density and offer their customers a much larger network, the entire
competitive environment has shifted so much that the non-allied camer, who now competes against the mght of
an alliance, 1s forced to adapt to 1t by joining an alliance himself, if he wants to survive The only altemative
would be to avoird that changed competitive environment altogether, exit 1t and seek a new competitive
environment, where one would have more mught. In other words, retrench and concentrate on dominating a niche
market This 1s an extreme step which would probably require significant structural changes within the airline,
but 1t 1s theoretically not impossible, especially if the carmer has some prior expenence and market presence
within that niche. A niche strategy can be based on geography and on function. If the chosen niche 1s based on
geographical specialisation, 1t would not be a completely safe haven from competition, for 1t would be
challenged —and possibly lost- as soon as a sufficiently competent mtruder tried to connect the niche region to
the outside world This 1s because the connector can, courtesy of his network membership, bnng new customer
bases to that miche market Another reason 1s that passengers have shifted their expectations significantly
upwards duning the past decade' They demand seamless service, frequent flyer points and global networks, and
they seek to fly with those airlines which can meet their new expectations Dominating a geographical niche 1s
thus not a reason for avoiding an alliance, but rather a reason to enter one, for 1t will translate, 1n the alliance
termunology discussed further down, 1nto being a “Local Champion”, who contributes his market dominance to
the alliance and reaps i tum the benefits of increased marketing scope The other niche strategy, one which
appears to be impervious to at least the current alhance movement, 1s that of functional differentiation, for
example, that of low-fare, no fnlls services, and we currently see no low-fare carrier participating in the big
alliance game. One straightforward reason for this 15 the need for a more or less homogeneous fare structure as
well as a requirement for stmlar service levels across alhance partmers. There appears to be what we can call a
“minimum required structural compatibility level” for an alliance to take place, and sharp differences 1n service
concepts and / or fares seem to be factors which move the strategic group of low-fare / no-frills carners below
this munimum threshold level It would be possible to imagine the formation of alliances between the low-cost
carriers themselves, and this 1s 1n fact likely to happen at some pomnt But the concept of low fare operations is,
i atself, still farly immature, and different arlines still expeniment with various low-fare strategies. For an
alliance to take place between aurlines, there must be a mummum level of consensus on Aow things should be
done Lastly, there is, today, not yet the percerved need for a network between low fare carriers The reason lies
agamn in what passengers have come to expect from the relatively new dimension of cheap, no-fnlls travel Low-
Cost awrlines concentrate on point-to-point services, often to secondary awrports, many operate very sumple
reservation systems, and passengers do not, at the moment, expect anything else Thus neither the passenger
expectation factor nor the domino effect of having to react to alliances being formed within one’s environment,
have so far come to influence the low-fare niche universe

We are going to concentrate our discussion of alliances on airlines which remain within the “classical” concepts
of fare and structure The alliance phenomenon 1s fairly recent, and focussing on “classical” carriers yields ncher

observation material than attempting to discuss the still hypothetical case of low fare arlines
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A classification of airline roles within an alliance

There have been numerous suggestions on how airlines can be classified®. Since the purpose of this paper 1s to
examine the alliance context, 1t will be tried here to classify them according to a feature which 1s highly relevant
to their membership in a strategic alliance, namely the nature and scope of services provided by a carrier In the
following classification, airlines are grouped according to the relative importance they put on serving their home
markets versus intercontinental flights to feed that home market’, or transcontinental flights which do not
concern the home market at all. The notion of “home market” is feasible because all of the current actors in the
alliance game are airlines which have traditionally served a medium- to shorthaul market around their hub(s), an
area where they enjoy a strong market presence and possibly even dominance; none of them 1s a pure longhaul
carrier, such as Virgin Atlantic. But airlines do differ in how much weight services within their home market
have relative to all of their flight operations and revenues.

Concentrating on those airlines which are currently members or potential affiliates of one of the four allance

blocks allows one to categonise the followng different strategic groups

»  Local Champions. Short- to medum haul airlines, based around one or two main hubs and possibly
several secondary hubs within their respective home region They do operate hmited long-haul services,
some of these intercontinental operations- for example, Finnair’s routes to Asia- are hugh-yield and generate
significant revenue, but these often constitute a relatively small part of overall operations
Three European carriers- Sabena, Air Portugal and Ibena- stand out in this group as concentrating their
long-haul services with extensive operations to specific regions with which their home countries have
former colonial and continuing cultural ties, but few or no flights to other intercontinental destinations.
Some local champions face significant competition 1n their home markets (especially in North Amenca and
Western Europe), others are true niche carriers 1n that they serve markets where they enjoy a high presence
and relatively little competition. Some of these markets can be quite attractive due to their wealth (for
example, Northern Europe) Other miches are the so-called long-thin routes, for example some routes to
Afnica or South America.

In bref, the Local Champion type of carrier concentrates on serving its own world

> Long-Haul Operators Intercontinental flights constitute a fauwrly high proportion of their total flight
operations and revenues Some of these airlines are in this category due to the geopolitically “remote”
location of their home, such as Australia/ New Zealand or South Amernica As Flag carners, their mission
was to link their country to the “Rest of the World”. They typically connect their home market, where they
enjoy a domunant or close to dominant position, with the respective important business centres on other
continents

> Transcontinental Connectors These airlines truly aim to serve the whole world, they operate to several
continents and have the capability to link two contmnents through their home hub on a third®. They often also
operate dense local networks, but these do not necessarily constitute their primary “raison d’étre”. The role
of Transcontinental Connector requires a centrally located homebase, such as 1n Europe, North Amenca or a
central location 1n Asia

In many cases, the above described division runs also close along the lines of multiple roles Whereas Local
Champions concentrate on operations within their home market, a Transcontinental Connector often tnes to fulfil

the two other roles, too

® see, for example, Gualloreto (1986), Kling and Smuth (1995), Ter Kuile (1997), Staniland (1997), Berardino and Frankel
(1998)

there can be of course, 2150 short- or medium haul flizhts which feed 2 home marhet The nterconiinental atmbute was
deemed more expressive because the alliance phenomenon 1s here Jooked at 1n a global contex
> For example American Aurlines links Europe with South American points through their hub in Miami, North American and
African destinanions are linked through hubs in Europe and several Asian carriers ink Europe to Australia
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The current situation 1n the alliance scene, taking into account carniers with firm commutments or which clearly

gravitate towards one alliance, can be depicted as follows:

(Fig 1)
One Quali-
STAR  World WINGS flyer
United BA KLM/ Swissair
Transcont.- LH AA AZ
Connectors SIA Cathay NWA
Tha
AC A Arg
Operators | ANA | Qanas
VARIG
AirNZ
Local SAS fbena Austnan
Champions Finnatr TAP
P LOT THY
Sabena

Classifying alliances according to the degree of diversity

The above list 1s a snapshot of a situation which 1s constantly evolving . What comes to the eye 1s the difference
in homogeneity’ between the alliance groupings: STAR members remain in the cluster of globally, and even
from three contmnents transcontinentally operating airlines (with the exception of SAS, which, mstead,
contributes access to the high-yield, but somewhat penpherally located, Northern European market). In other
words, the division of work within STAR 1s more along geographic, less along functional lines. The other truly
“World-spanming” alliance, OneWorld, includes airlines which are much less homogeneous; there 1s a clear
functional role allotment between the Local Champions and the Transcontinentals Local Champions contribute
access to markets, while the Transcontinentals connect them.

The Qualflyer alhance 1 1its current state concentrates on Swissair acting as a Transcontnental Connector and at
the same tune as a Long-haul operator, linking some of the most important hubs on several contments to a dense
European jomt network, in addition, there are some long-and-thin intercontinental markets from the hentage of
other member airlines. It remains to be seen whether an alliance which 1s built around one single “senior
member” will be successful i the long run'.

The measure of Diversity looks at the different types of awrhines involved m a block It 1s possible today to
distinguish between relatively homogeneous alliances, where all members are from within the same strategic
group (such as STAR), and where the division of work 1s defined along geographical lines, or alhiances that are
more heterogeneously composed (such as OneWorld), where awrlines differ in terms of ther function
Homogeneous athiances get their “local feed” from the home markets of the Transcontinental Connectors,
whereas within a heterogeneous alliance, there are single- and multiple-role camners alike. The reason why this
distinction 1s relevant is that the govemance, the power structure and the nature of contnibutions and benefits
sought by members differ between the two types'' Single-role airlines depend on one defined market, they need

to provide this market with a connection to the world in order to meet increasingly sophisticated customsr

? this had been predicted by Oum, Taylor and Zhang (1993)
)
1bid
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demands The alliance will increase their scope Those airlines which have multiple roles are more exposed to
“competition on various fronts, they also face the danger of becomuing too complex as orgamisations 1f they try to
be leaders 1n each of their roles This 15 a weakness of the homogeneous alliance and possibly the mamn reason
why this type 1s unlikely to persist beyond the formative stage of the alliance. At some stage, multiple-role
carriers will recognise the benefits of a division of labour, and aillied Local Champions can provide a “local
shield” for airlines with transcontinental capability, and they also provide feed for their connector role, n other
words, economies of density

We can thus expect Diversity to be a temporanly relevant dumension, since 1t depicts a difference that 1s salient
duning these “early days” of alliance building, but is likely to disappear during the comung years

The reason for this probable loss of relevance 1s that each intercontinental carner already has a subsidiary or
affihated awrline serving as a local feeder. Within STAR, the plan of devising a scheme for “second-tier-
membership” to accommodate these local contributors into their “seamless service” concept has already been
discussed. Starting out as a homogeneous grouping 1s organisationally easier and yields a world-spanning
network (and the associated marketing effect) relatively quicker. In a consolidation phase, however, the global
hubs will need local feed which at many points must go beyond what the member airlines themselves can
provide. Possibly, the second-tier members will not be fully integrated into the alliance, 1t 1s likely that
hierarchical differences will arise 1n order to ensure a less complex alliance management structure. This leads to

a second possible classification, which could explain a considerable part of the future structure of alliances:

Classifying alliances according to the degree of integration

This second dimension, which is likely to persist, measures the tightness of couphng between members. The
higher the degree of interaction, the more the alliance membership 1s likely to influence the member airline's
internal structure. Links between airlines are of different quality, ranging from mere route-by-route co-operation
over marketing agreements and joint Frequent Flyer programme recognition up to equity investments and seats
on each other’s boards to a joint governance bady (as 1t has been already developed by STAR) Leaving majonty
equity investment and managerial control of a larger airline over a smaller arline aside — 1t has been suggested
that a true “alliance” is between independent partners where each partner has the possibility to opt for the
dissolution of the agreement'?-1t 1s possible to make out two broad degrees of mteraction" between two or more

allance partners :

1.) Low density / Alliances based on exchange- Contributions and outcome are ntended to be proportional The
actor’s orentation is pnmarnly towards their own goals, co-operation 1s lumted to certain routes
2) High density / Alhances based on integration These alliances display a more collective onentation The
focal umut 1s the overall alliance route network and the way services on 1t are sold, not an individual city-parr
Integration demands a deeper level of commutment from each actor, and therefore often requires an adaptation
process' Integration-based alhances feature increased interdependence between members. High
interdependence does not necessarily have to involve equity, 1t 1s already present when partners incur costs and /
or change their operational focus for the sake of the alliance, for example, by pulling out of some routes or

investing heavier in certain markets The degree of integration influences the quality and nature of an

" Smuth etal (1997)

12 Brewer and Hooper (1998)
B bid

¥ Easton (1992)
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interaction Thus 1n turn defines the thickness of the boundary between the aurline and the alliance organisation
This becomes very relevant when an airline must decide on 1ts alliance policy, and 1t 1s the boundary issue which
has a large impact on the internal structure of the awrhine itself, not just on its marketing scope. It 1s along the
dimension of interaction that the alliance will, eventually, start to act as an organisation i 1ts own right, both to
the outside environment and towards its constituting members Increased integration implies, as stated before, a
reduction 1n boundary strength between actors'® and, thus, increased mterdependence between them At high
integration levels and permissive boundaries, the member arlines will move towards constituting orgamsational
units of the alhance, rather than being independent contributors to 1t It 1s also at the level of integration that we
are likely to witness a slowing down in the rapidity with which alliances are tied and dissolved. Mutual
interdependence between airhines will create the need for a stable structure of the orgamisation within which this
interdependence 1s housed, i.e., the alhance.

Another 1nteresting aspect in the future morphology of alliances, which 1s related to integration, 1s that of
exclusiveness of a network'®, or the degree to which an alliance 1s insulated from other alliances. This 1s the
outside boundary of the alliance. An example for this is the recent cancellation of a codeshanng agreement
between Varig and Japan Air Lines. A codeshare on the “long-thin” routes between Brasil and Japan mught have
made business sense, but 1t could not be upheld due to Vang’s membership 1n the STAR alhiance, which

comprses an exclusivity clause

A possible alliance scenario for the near future

It 1s unlikely that any airline alliance group will, at least 1n the medium term, be able to behave like a true
orgarusation 1n 1ts own right The reasons for this lie 1n the regulatory environment as well as 1n the fact that very
few airlines actually wish to give up a large amount of independence

What we can nevertheless observe 1s that there 1s a wide variance in airhines’ willingness or ability to enter
different levels of integration, and that these differences 1n tightness of links are likely to define the structure of
airhine alliance groups as they approach matunty.

It 1s suggested here that alliance types can be classified along the lines of integration levels between members. It
1s possible to distinguish at least three genuine types of alliances At the heart of the first type of alhance
(“Allhiance X" in Fig 2, see below), a small number of partners (“Full Members”) co-operates tightly, possibly
even relinquishing some authonty to a jomnt steering board The agreements between these full members are
likely to be fully multilateral and exclusive, as 1s already the case with the STAR alliance Full membership
yields the benefit of maximum environmental control, for in addition to having a full say 1n matters concerning
tra- alliance governance, 1t 15 at the alliance's core where the nature of interactions between the alliance group
and 1ts environment will be defined

The “Full Members” are supported by the “Second Tier Members” These are typically affiliated feeders which
collaborate more tightly with one of the Full Members (possibly also due to equuty ties) than with the others The
distinction between Full Members and Second Tiers 1s hierarchical, Second Tier Members do not have the same
power within the alliance, but they recerve density and scope benefits and they also benefit from operating 1n a

more “sheltered” environment

15 for a discussion of boundaries in hy brid organisations, see, for example, Borys and Jemison (1989)
' Easton (1992)
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Lastly, there 15 the “Sphere of Contributors”, which consists of airlines which co-operate with the alliance on a
route-by route basis. “Contnbutors” can co-operate with awrlines from different alliances, they seek co-operation
based purely on exchange.

Some of these Contributors rught be Long-Haul operators from refatively remote locations which seek optimal
connections between their home hub and a small number of points on other continents, or they might be small

regional operators which are contracted by one of the allied camers to serve a specific route for them

(Fig 2) Types of alhances
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The second type of alliance (Alhance Y”) 1s structured sumularly, but there are no second-tier members
Membership 1s “all-or-nothing”, and this type is likely to either have a smaller or less densely integrated core, or
it might rely on a greater number of external contributors to its dense core The “Alliance Y”-type 1s one reason
why 1t will be difficult to continue applying the much-used differentiation of “Jumior Members” versus “Senior
Members” to every alliance, when “Junior” refers to smaller arlines which are most likely to be Local
Champions “Jumor” should, in fact, rather refer to less tightly integrated partners. If the alhance amms at
providing a network literally around the globe, there rmught be a tendency to maintain leadership of an alliance
between the Transcontinental Operators, which give it its global frame In certain markets, however, the Local
Champion will have traffic dominance over an aiwrline which might be much larger in overall size Hence, they
will have negotiating clout 1n matters concermng that specific market Their power will thus not directly depend
on therr size, but rather on the attractiveness of the market they contribute to the alliance

There mght be a third type (“Alliance Z"), a more informal grouping of otherwise non-alhied carmers with some
codeshares between each other and reciprocal Frequent Flyer Programme recognition on some routes The level
of exclusivity 1s very low This third type 1s likely to develop if in the future regulatory limutations on co-
operation (be 1t codeshares or majority stakes in foreign camers) are going to be so strict that the building of a
functioming, efficient alhance will be made impossible Type Z permits maximum autonomy to carmmers, while 1t
will still be possible to establish “seamless” travel on certain routes between two arlines Benefits of “Defence”

and “Scope” are, however, likely to be much smaller than 1n the other two types of alliances.
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Drivers of alliance structure

All three alliance types are structurally distinguished by the different levels of interconnectedness, or tightness of
coupling, between their members It seems that there are four prominent factors determining the differences in
tightness of coupling, namely Regulation, Passenger Expectations, the Uncertain Competitive Environment, and

Internal (managenal) Resistance. This can be depicted as follows:

(Fig 3) Forces which determune alliance members’ mtegration levels

Regulatory
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Expectations :> integration competitive
(network size) within environment
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Two factors positively influence the tightness of co-operation between alliance members

First, and as discussed above, Passengers have come to demand a type of service which 1s impossible to provide
for a single awrline The need to fulfil these enhanced expectations induces tighter co-operation between carmers
Second, the increased level of possible competition between aurlnes and the continuing deregulation of markets
has led to greater uncertainty in the awlines’ operating environment. They are turning to co-operation as they
seek to control this uncertainty '

The next two factors work against tight co-operation between partner camers: There is, withmn arhne
management, still a large reluctance to give up independence and to relegate decisionmaking to some entity
outside the own company There 1s also the hurdle of cultural friction: As firms co-operate, distinct company
cultures —and, 1n case of airlines, invanably nationalities- meet, and even though procedures at the “Production-
level” of airlines (1.6 maintaining and flying the aircraft, dispatching the passengers) are highly standardised
world-wide, culture still 1s likely to have an important influence on how and why things are decided Even
though they mught consciously favour an alliance membership, managers are likely to put thewr own awrlme’s
interests above those of the alliance, thereby working agamnst integration.

Lastly, 1s interesting to note the impact of the regulatory environment' On one hand, there 1s a strong resistance
against approving alliances which would dominate a certain market or a certain hub awport This has a negatine
effect on the tightness of member coupling, as 1t can prevent codeshares and jomnt pricing But regulation has
also 11s 1mpact on customer expectations as well as on the airhnes’ requirements for environmental control As
discussed, the opening of markets has changed what customers expect from air travel Moreover, the mere fact
that strong regulatory forces govern air transport 1s inducing airlines to co-operate with each other m order to

maximuse their influence on regulators A further factor increasing the need for environmental control 1s thar

9
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uncertainty levels and competitive pressure on airlines increase due to the gradual reduction of traffic regulation,
as 5™, 6" and 7* freedom rghts become more common, there are more possible competitors which can access

markets.

Conclusions

Given that 1n the future, almost every aurline will be affected by the alliance phenomenon and that one of the

determining factors of an alliance’s structure 1s going to be the levels of integration of 1ts members, the question

for airlines duning the cormng years will be not so much whether or not to join an alliance network, but rather, to

what extent they can and should integrate themselves m such a network

The structure of these networks will depend on a number of factors (Regulation, Passenger Expectations, the

Need for Environmental Control and Internal Resistance), and 1t can be expected that the regulatory framework

1s going to play a promument role in deterruning the possible levels of integration.

Since alliance networks are likely to be heterogeneous in their membership, that 1s, constituting members will be

arrlines of different sizes and operational profiles, there will be some development of an internal hierarchy within

the alliance. It is argued that a member airline’s hierarchical position within the alliance will depend on 1ts

degree of integration and on its scope. The mnfluence of the extent of the scope (which 1s likely to be a result of

overall network size) will be somewhat mutigated by the nature of that scope In other words, an airline needs not

necessarily operate a large network mn order to exercise influence within an alhance, as long as 1t contributes an

attractive market to 1t.

The managerial implications at the level of the individual airline are twofold.

1. In order to secure an optimal position within an alliance network, an airline should seek to clearly place
itself either in a “Connector” or 1n a “Local Champion” role The key 1s clear dominance of a certain market

2 At the same tume, since 1t 1s not yet very clear what degree of interaction and mtegration the regulation
autonties will allow, airline management should be wary of gl_ving up too much independence too fast. They
should be prepared to be making concessions (for example, giving up certain routes to be served by a
partner) at some point, but these concessions will only make sense if they are to be operating 1n tight co-
operation with partners, and within a long-term time 'frarnework

In these “early days” of alliance formation, airlines must strengthen their core, but should at the same time

maintain non-core markets 1n order to remain independent —for the time being There might be no imperative

need for participating the current “alliance frenzy”, where many an airline rushes into agreements for fear of

being left out of alliances The final form of airline alliances has not yet been defined, and a cautious approach to

allilancing might be recommendable

n ¢
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Abstract

Majority of studies in airline alliances are primarily impact-oriented In this paper, we
