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Abstract

International air services are mostly regulated by bilateral Air Services Agreements (ASAs)
signed by each pair of countries. Most of the bilateral ASAs are still operated within the
framework of the Chicago Convention, and considered to be restrictive and inefficient to
serve international air markets. Over the last two decades, the United States, European Union,
and some other countries have pioneered liberalization of bilateral ASAs and received
remarkable positive results. Although Canadian government released a “Blue Sky” policy in
2006 to pursue negotiation of Open Skies-type agreements, many of the major air markets,
such as the Canada—China market, are still regulated by restricted ASAs. Whether or not to
liberalize bilateral ASAs and what are the impacts of liberalization has become an interest to
airlines, investors, consumers and regulators. However, the existing studies are insufficient
for understanding the magnitudes of potential impacts of such liberalization, and, hence, to
provide direct insights to policy makers. Therefore, there is a need for a new study for

simulating potential economic effects of ASA liberalization.

The primary objective of this thesis is to develop a computable model to estimate potential
economic effects of bilateral ASA liberalization between Canada and China. In particular,
this study aims to estimate how the market shares of the flag carriers would change and how
the gains and losses would be changed among passengers and carriers in either country. To
address these objectives, we compare the simulation results between the base case (2006 data
without liberalization) and the case of liberalizing Canada-China ASA to a varying degree in

order to estimate the impacts of the liberalization.

The major findings are: (a) airfare would decrease with air liberalization, which would
stimulate more passengers, and induce airlines to increase flight frequency. ; (b) in most of
the cases, passengers carried by incumbent carriers would increase even if new airlines enter
the routes; (c) although carriers’ profit would decrease, the aggregate economic welfare
would increase because consumer benefits would increase dramatically; and (d) while any
level of air liberalization would be positive, Open Skies would have the greatest impacts on

both countries.

i



Table of Contents

Abstract i
Table of Contents fii
List of Tables v
List of Figures vi
Acknowledgments vii
Chapter 1. Introduction 1
1.1, BACKEBIOUNA. ... centansesnsnsastssenssesesesnssssasassasssessssnsasnsssssasasssessnsssssssasenssensssrssssssssnsnsnansses 1
1.2. Purpose and SigNIfICANCE ............cervueerreeresearsseessseessseensesesseseesssssssessssesssessessssssssssssssssssasessasesansasassanns 5
L.3. SCOPE .ottt et es e tsae e s e e se st sae s e a e s s et eas st e e e e nesaeneatensanate et eanseataseanas 6
1.4. Outline and OTGANIZALION ........cccoevevrerrrrenesirenenisssisesrsssnsssassasasessssesssssssssssessssssessnssassesesssessssssssesssensasssns 7
Chapter 2. Current Status of Air Services between Canada and Northeast Asian Countries ....... 8
2.1. Air Services between Canada—ChiNa...........ceeceeerereectrenrnenneressssessrsssssssesssessssssssssssssssssssssssssssessssees 10
2.2. Air Services between Canada—JaPall .............cccvvueememsrsrsrisisisesserssesesssssesessssssesesssssassssesesesssssesesssasesess 14
2.3. Air Services between Canada—South KOT€a ............ccorvuiuivierereisnseerererssessssssesesessssssssssessssssssesesssesesses 16
2.4, SUIMMATY .....cuierenrereeresncensesesensensatsasssssersesssasssssssenssnssssssessessasesssssessssesssnssessonssnsonsesessonsonsonsonsrensness 18
Chapter 3. Literature Review 20
3.1. Economic Effects of Air Deregulation/Liberalization ..............coeceeveeereveervereereerereeeesnerensssseenesesennens 20
3.1.1. Key Empirical Studies on the Impacts of Air Transport Deregulation ...........ceceereesrersnsnssssssenes 21
3.1.2. Empirical Studies on Economic Effects of Bilateral ASA Liberalization.............c..ceveveeevsverennes 22
3.1.3. Modeling the Potential Economic Effects of ASA Liberalization ...........cceceeeveevenvveerieeerennnene. 23

3.2. Extended Review of Related StUAIes .........ccvveeerieeeenerienesssenrsesnmsnssessessssssssesereessssessssessssessnsensassssssnans 26
3.2.1. The Effects of Deregulation /Liberalization on Productivity & EffiCiency........cccecevrvrereresesnennes 26
3.2.2. Demand Elasticities and Value of Travel Tile ...........ccccervrrririreresesrsnssssssssaesesessssesesesssnsssssssseses 27

3.3, SUMMATY c.vovirirccceeries s st ems s seses e st se s e e e e e s s s e e sas s sass e e s s s snsasassestssssssesenssnsensans 29
Chapter 4. Methodology 33
Chapter 5. Data and Assumptions 42
5.1 DA ...ttt sttt ae et saes s s s e e s e s s e s e e e e ne s e se et s an s s e ensesseseasens st ensatesansesns 42
5.1.1. Demand FUNCHON ... s aesesssassesssssessssssesssssssssssssssnsnsnssssssnsssssssssansnssssensrsseses 42
5.1.1.1 Canada—China Origin — Destination Traffic/Capacity Data..........cccoeeererarerereeeerenesesescsarenens 42

5.1.1.2 Airfares for Canada—China MAarket ..........cccceeremrrrrereeesnsnsnssssssesesasesssmsasassssasessssssssasssssssentes 45

5.1.2, COSE FUNCHON ...ttt es e e et n s s se s sesnsmssssasasesssasnssasessansaseas 47
5.1.2.1 The Value 0f the CASK ......cccvoviiesererrsneneresenrsississsesesmsssnsassssssssssensssssssssesssssasarsssssassasnssenses 48

5.1.2.2 Per-Flight Operating Costs and Per-Passenger Operating COStS .........ccoueeeeeensrirercsrsrsnecssenns 49

5.2, ASSUIMPLIONS .....ueeureerevrarenteseesratraresseseatessassatesssssassaseasessesssssassssestossasessassossnsessesssssssnsostasessessessessssssssnes 51
5.2.1. Price Elasticity and Frequency EIastiCity ...........ccorereerersesereressessssssseseseresmsnsssnsasssssassssesssssnsasssess 51

5.2.2. CONAUCE PAFAIMELET .....cecucueeerrrreeneeeeacsenestsressesesnsssnssssasasessssssenssssssssssssesssnsnsasnssssssssassasesessssssssess 51

iii



5.2.3. LOAA FACLOTS....ccucoceeetrerererneecncntnstsescsnssesesessssssenssesesssessnsssssssssssessssassanessssssssssssessosssnssssssssneossses
5.2.4. OPEIAtiNE COSLS ..cuverrurerrernsseressesisensssesersrmssessssssessesssesessessosessssonssensssrsesssessessssssssssassssessenssssessenss
Chapter 6. Empirical Results

6.1. Expected Economic Effects of Bilateral Air Services Liberalization .............cceceeeveeeueeneecrerevensceeenenss
6.1.1. Expected Results under Case I Deregulation: Price and Flight Frequency ...........c.cevveveveeeeeenene
6.1.2. Expected Results under Case II Deregulation: Price, Flight Capacity and Entry...........ccceeuenen..
6.1.3. Summary of the EXpected RESUILS .......ccccvvrvrerireirmrnrrniereresseresesesssessssesesessssssssssesssssosesssssssesenss

6.2, SENSILIVILY TESLS...cucuesimrireriririnesisisesisissieentaeseseesesssnseserissssssassssssssesssssssssssssenesssssessessssessasnsnsssessnsnonss

Chapter 7. Conclusion
7.1. Summary of the Study and Key ReSUILS ......cccccervureurieienreeeeeeeeteeeeetciecsee e eeesenesesesnsnesssessenssesseseses
7.2, Contributions Of THiS THESIS. ......ccveerrrertrtrrrrireresrsnssesssrsestesesesssessssesesessssssssssasesssesasessssssessesssensseses
7.3. Future RESEATCH INEEAS ........cememreccnincecccecrtsnsisesesesnsnssssssesesesssssessasasesssesssessssssssenssasasesessssesssnesenssess

Bibliography
Appendices

Appendix A.1 Key Terminology of Air TranSport ....cccceeereereeieeeeeeeeeerararerenseeseessarssessssssnssssssssssens
Appendix A.2 Carriers QUality INAEX......cuiuurmuneieeirrinnieierieinniiuieeiieeeesseereeseessssesseseesessssnsesssennns
Appendix A.3 Carriers Adjusted CASK, 2006 ..........cccccevreriireieeereerersrrereeneaceeeeeeserssesserasansaseessanes

ApPPENdiX A.4 SENSIHIVILY TESLS .....eererererersrsrsssrersroreereseresererererereasersressssssssssnsassssssssssssssssssasans

iv



List of Tables

Table 2.1 The Size of the Economy of Major Countries in Pacific Rim, Measured in PPP...........cccceevrervrereeenne 8
Table 2.2 Flight Frequencies under 2005 Canada — China ASA and Previous One...........ceeeveeeeeereernnereseresesenns 11
Table 2.3 The Average Load Factors in the Canada—China Markets (2004-2006) ..........cccoevrveermeerrernrervnensens 13
Table 2.4 Flight Frequencies under Current ASA between Canada and Japan (May 2008) ..........ccceererererererenns 15
Table 2.5 Flight Frequencies under Current ASA between Canada and KOTea ...........ccevueereecevrererrereerereseseenes 17
Table 3.1 Summary of Studies on Air Deregulation and Liberalization ............cceccvvereerrereemevrrserereseseressencensnnnes 31
Table 3.2 Summary of Extended Review of Related Studi€s..........ccoceemvueeeeeevecrreensreeernererreerseesrseesesssssecsnens 32
Table 5.1 Canada—China Traffic and Capacity Data, 2006 .............cceveeemreeremeerernrenrrenrreresssesrssssrssssesssssnsssens 43
Table 5.2 Capacity Changes for Each Route (2004 —2006) ..........ccovrerererecrmememeresereeesrresesssscsrsssssssesssssrssssssosns 45
Table 5.3 One Way Average Market Airfares for Each Route-Carrier Combination, 2008..............cccoveueureeennnne 47
Table 5.4 Carriers CASK, 2006 .........oueeeeeerrevereierererenneeisisetrtssessserestsssessssssssssssssssssssssastsssssssssssssasessssssssssssees 48
Table 5.5 The Segment Operating Cost for Each Airline on Each Direct Route, 2006............ccocvereererrrcerreenens 49
Table 5.6 Per-Flight/Per-Pax Operating Costs for Each Route-Carrier Combination, 2006 ...............ccccceveeeeenner 50
Table 6.1 Expected Results: Case I (Deregulating Airfare and Frequency), YVR-PEK...........cccoervererrrereereenns 54
Table 6.2 Expected Results: Case I (Deregulating Airfare and Frequency), YVR-PVG........ccccovvrrervrvrvrerererene 56
Table 6.3 Expected Results: Case II (Deregulating Airfare, Freq. and Entry), YVR-PEK .......cccceeveverrrererrnnens 58
Table 6.4 Expected Results: Case II (Deregulating Airfare, Freq. and Entry), YVR — PVG.....cccocoverererevererernns 60
Table 6.5 Expected Results: Case II (Deregulating Airfare, Freq. and Entry), YYZ —PEK.......cccovueercveeevennnes 62
Table 6.6 Summary Economic Effects under Two Levels of Liberalization............coeeeevveeviverermeeeerenservenrecnens 64



List of Figures

Figure 2.1 Canada’s Top Export/Import Countries, 2004/06 (€XCl. USA)....c.covuererremmmeiirisisisiiesssssssssssssssssssses 9
Figure 2.2 International Travel between Canada and Other COUNIIIES ...........cccveeeveeeceeemicnreeeeeceeessesesesesssenas 9
Figure 2.3 Air Passenger Volume between Canada and China by Carriers, 1994 — 2007........ccocevirimeverersreesenens 12
Figure 2.4 The Air Passenger Volume by Carriers between U.S. and China, 1990 — 2006 .............cceuerverrrrennen. 14
Figure 2.5 Air Passenger Volume between Canada and Japan by Carriers, 1990 — 2007 ......o.courvvevererrrureresennee 16
Figure 2.6 Air Traffic Volume between Canada and Korea by Carriers, 1992-2006..........cccocecevrrrerrererseeresenes 18
Figure 4.1 A Simplified Air Transport Network among Canada, China, Japan, Korea and U.S...........c.ccreue... 35
Figure 5.1 Market Share by Carriers in the Canada — China Market, 2006..........ccceoeurrereeeeeeeeeeererresreosoeessssssnes 44
Figure 5.2 Air Canada’s Market Share from 2004 to 2006, Canada — China Market ..........coeevseeverrmmemrnserenmsenens 44
Figure 6.1 Market Shares: Case I vs. Base Case (YVR — PEK)........oveevvvnmrerrrenenieisisisnesissssssssssssssssssasssssssssns 55
Figure 6.2 Market Shares: Case I vs. Base Case (YVR —PVG) ....uererrrvrrenermseiiiisssnesisesssssssssssssassssssssssssns 57
Figure 6.3 Market Shares: Case II vs. Base Case (YVR —PEK) .....ccccoeevirmrerermerrmiiisniisisisssssssstssssssnsssssssssens 59
Figure 6.4 Market Shares: Case II vs. Base Case (YVR —PVG)....uuererervvnrererersrvesecnsesssesssossssssesssssessassses 61
Figure 6.5 Market Shares: Case II vs. Base Case, (YVR = PVGQ)u.uermmriiienecceie e inss s ssssssosons 63
Figure 6.6 An Air Transport Network Beyond or Behind the Vancouver-Shanghai OD traffic............cceoveeueen.. 65
Figure 6.7 Results of Sensitivity Tests on CONAUCt PAFAMELET.............eeeverererereeseereeereesesessssesseressssssacsosssseras 67
Figure 6.8 Results of Sensitivity Tests 0N LOAd FACIOT ........cceceereeemererresnansererssnsssrsssesescsssosssssnssssssesesssssossssenses 70
Figure 6.9 Results of Sensitivity Tests on Elasticities — Price and Traffic Volume ........c.cccocevereeerrercevernreeeennns 73
Figure 6.10 Results of Sensitivity Tests on Elasticities — Aggregate Carriers’ Profit.......c.ccoovueuerevveverccsrnrscnen. 74
Figure 6.11 Results of Sensitivity Tests on Elasticities — Change in Consumer Surplus ...........ccecceueverceererenenns 75
Figure 7.1 Potential Economic Effects of Canada-China Air Services Liberalization.............cccoecveeveuevrreereunence. 78

vi



Acknowledgments

I would like to offer my enduring gratitude to my supervisor, Professor Tae H. Oum, who
inspired me to continue my study in this field throughout my years at UBC and kindly
offered his helps to complete my thesis. I would also like to thank Professor David Gillen
and Professor Anming Zhang for serving on my committee with their supports and valuable
comments. I owe particular thanks to Dr. Chunyan Yu for her kind helps and providing

useful suggestions.

I would like to thank my parents for supporting me throughout the years I have been through,
both morally and financially.

Special thanks are owed to my husband, Michael He, who has provided endless supports

during the whole program and gave me the power to overcome all the obstacles.

vii



Chapter 1. Introduction

The significance of air transport has been recognized worldwide. It forges links between
countries and cultures, provides access to global markets, and facilitates economic and social
progress. Air Transport Action Group (ATAG, 2008) estimates that over 40% of
international tourists travel by air, that 32 million jobs (direct and indirect) are generated by
air transport industry worldwide, and that aviation accounts for 7.5% of the worldwide Gross
Domestic Product (GDP). Nevertheless, commercial air services have yet to be incorporated
into the General Agreement on Trade in Services (GATS) governed by the World Trade
Organization (WTO). International air services are still operated within the framework of the
1944 Chicago Convention' on international air transportation, which had been considered to
be restrictive and inefficient to serve international air services. Whether or not international
Air Services Agreements (ASAs) should be liberalized became a deliberation not only

among policy makers but also among researchers.

1.1. Background

International air services are generally regulated by bilateral Air Services Agreements
(ASAs), which are signed by two countries to govern civil aviation between them. Currently,
there are about 5,500 bilateral ASAs® in the world regulating the increasingly complex
international airline systems. In general, bilateral ASAs can be classified into two categories:

producer-interest agreements and consumer-interest agreements.

Producer-interest agreements typically include:
e the pre-determination of capacity, in which governments must approve schedules in
advance;

e the designation of points that can be served rather than general grants of traffic

freedom;

' The Chicago Convention, or the Convention on International Civil Aviation, was signed on
December 7%, 1944 by 52 States. Along with the 26" ratification received on March 5%, 1947, it went
into effect on April 47, 1947.

2 Compiled from ICAO Database of Aeronautical Agreements and Arrangement



e the provisions of price and capacity coordination among national flag carriers, which
may be limited to one of each party (single designation), and complex controls on

airline pricing (such procedures are rarely enforced today).

Producer-interest agreements, which in some cases expressly sanction cartel-type practices
such as price-fixing and mandatory pooling of revenues, basically see competition as
inefficient and wasteful if not harmful. This type of agreement benefits the consumer through
stability of supply and quality of service of established carriers.

Consumer-interest agreements, on the other hand, seek to remove entry controls, and
establish discipline by the market. Many studies show that this type of agreement will lead to
greater consumer choice as well as higher producer efficiency (Gillen, Harris and Oum, 2002;

Morrison and Winston, 1986; Schipper, Rietveld, and Nijkamp, 2002; etc.).

Traditional bilateral ASAs are generally producer-interest agreements and they are operated
under the Chicago Convention that “no schedule international air service may be operated
over or into the territory of a contracting State, except with the special permission or other
authorization of that State, and in accordance with the terms of such permission or
authorization” (Chicago Convention 1944, Article 6). The Bermuda Agreement signed
between U.S. and U. K. in 1946 has served as a legal bilateral ASAs framework so that most
of the agreements followed its form, even for those recently signed (Gillen, Harris, and Oum,
2002).

This type of agreements contains detailed clauses on carrier and route designation, capacity
allocation, price, etc. and thus too restrictive and inefficient to meet the rapidly increasing
demands for international air services. Over the last three decades, the worldwide trend has
been to move away from producer-interest agreements towards liberalized air services
agreements in which restrictions on price, seat capacity and entry are removed or relaxed.
For example, consumer-interest bilateral ASAs such as Open Skies ASAs, initialled by the

United States in 1992, are the major regulatory movements towards air services liberalization.



As of March 2009, 157 bilateral Open Skies agreements had been reportedly concluded

worldwide.

The movement towards air services liberalization also extends to the form of multilaterals,
such as the Multilateral Air Services Agreement (MASA) of the Caribbean Community.
Since the late 1990s, both the ICAO and the WTO have attempted to devise a multilateral
framework for trade in air services similar to General Agreement on Tariffs (GATT) and
General Agreement on Trade in Services (GATS). Unfortunately, there is no indication that
these efforts will succeed in the foreseeable future. On the other hand, the increasing trend
towards liberalizing air services both on bilateral and as well as regional basis is continuing,.
It is estimated that, in 2007, about 30 percent of country-pairs with non-stop scheduled
passenger air services and over half of the frequencies offered were covered by either
bilateral “open skies” air services agreements or regional/plurilateral liberalized agreements
and arrangements (as compared to about 6 percent and 33 percent, respectively, a decade
ago). Therefore, it is expected that there will continue to be a global dependence primarily on
the bilateral air services agreements for airline market and route development in the

foreseeable future.

After the 1978 domestic deregulation, the United States has continued to push for the
liberalization of the international aviation market. Since its first Open Skies agreement with
the Netherlands in 1992, the U.S. has signed Open Skies Agreements with over 92 countries
in six continents. Beneficial from the sheer size of its deregulated domestic market and its
leading position in the liberalization of the international air services, the U.S. has become the
open skies hub nation, which consequently would help retain and increase the
competitiveness of U.S. airlines and facilitate the development of airports and other

industries.

Encouraged by the significantly positive effects of the U.S. initiated bilateral air
liberalization, many other countries see the Us Open
Skies agreement as a successful model and have been galvanized to establish liberalized

ASAs systems of their own. The following are some of the examples:



e The United Kingdom and Germany were forced to expand their air services with the
U.S. when the latter signed Open Skies Agreements with the Netherlands and
Belgium.

e The U.S. and Canada signed an “Open Skies” Agreement in 1995 authorizing any
U.S. and Canadian airline to offer, for the first time, transborder services involving
the 3™ and 4™ freedom traffic without restriction. A more expanded Open Skies
Agreement was signed between these two countries in 2007 which includes fifth
freedom rights and 7™ freedom rights for cargo, etc.

e The Open Aviation Area Agreement, a breakthrough in global air service, was signed
between the European Union and the United States. This agreement came into effect
on March 30™, 2008,

e The E.U,, on behalf of its 27 member countries, has launched negotiations to

liberalize its bilateral ASAs with a large number of countries including Canada’.

Although air liberalization was initiated by the U.S. and has been extended all over the world,
Canada still follows a rather restrictive approach to bilateral ASAs: out of its 79 bilateral
ASAs with other countries, only six of them are Open Skies-type agreements.

In November 2006, the Canadian government released its “Blue Skies” policy to “pursue the
negotiation of Open Skies-type agreements when it is in Canada’s overall interest”
(Transport Canada, 2006). The government has since signed Open Skies Agreements with
the U.S., Ireland, Iceland, Barbados, and E.U*. Nevertheless, the Canadian government has
not been proactively pursuing any Open Skies ASA with Asian countries, in spite of the fact
that the Province of British Columbia and Canada as a whole are developing trade and
investment relationships with these countries very rapidly. For instance, although China is
one of Canada’s top 10 trade partners, the current air markets between Canada and China are
still heavily regulated by the rather restrictive bilateral ASA concluded on September 9, 2005.

* Canada — E.U. Open Skies Agreement was concluded on December 9, 2008. This agreement
includes unrestricted direct air services between Canada and EU Member States; flexible pricing
arrangements; and improved flexibility for cargo.

* An Open Skies Agreement was concluded between Canada and South Korea on July 15, 2009



One of challenging task for the policy makers is to examine the potential effects of air
service liberalization between Canada and its significant trade partners such as China. What
would happen to both countries if they were to agree to a more liberalized bilateral ASA or
even an Open Skies agreement? Will the Canada — China Open Skies be in Canada’s interest?
Unfortunately, the existing literature is not adequate to answer these and related questions
clearly. This thesis attempts to contribute to Canada’s and China’s policy deliberation on this
issue by measuring quantitatively where possible the expected effects of liberalizing Canada-

China ASA on both countries’ economy, airlines, and travelers.

1.2. Purpose and Significance

The objectives of this research are to:
e measure the expected impacts of liberalizing the Canada-China air services
agreement on the economic welfare of either country,
e predict how market shares of the two countries’ flag carriers would change,
e estimate how the gains and losses would be changed among passengers and carriers
in either country,
e explore implications of the findings on Canada’s strategy on the bilateral ASA vis-a-

vis China.

There have been many studies investigating the effects of liberalizing air services policies
and regulations. Using historical data, these studies estimated econometrically the effects of
air liberalization on some specific routes, which could help policy makers learn from the
experiences, thus enabling them to make proper decisions in similar situations. However,
every country is unique in terms of economic, business, and political environments, there is a
need to conduct an empirical analysis for each important issue requiring policy decision. For
example, the key issues concerning Canada-China bilateral ASA may be substantially
different from those of UK, Germany, and even Japan or Korea. This means that specific
studies should be conducted for each bilateral ASA. Therefore, it is necessary to develop a
model to simulate how air transport systems and markets change as a result of an air policy

change or a change in a bilateral ASA. The model would allow us to examine the outcomes



for the airlines and passengers under different bilateral liberalization scenarios and estimate

consociated gains and/or losses.

1.3. Scope

The primary objective of this research is to measure expected effects of the bilateral air
services liberalization on the Canada — China market by adopting a partial equilibrium
analysis (given the fact that comparable and consistent data for a general equilibrium model
is difficult to obtain). The secondary objective is to analyze the change in the gains and/or

losses produced by the policy changes among passengers and carriers in each country.

This thesis attempts to construct a computable model to predict the effects of air
liberalization and applies it to the Canada — China air transport market. Ideally, the model
should capture the effects of liberalizing a bilateral ASA on:
e the origin-destination traffic between the two countries, say, country A and country B,
e the transit traffic coming from behind country A (or B), say from country C to go to
country B (or A) or to a point beyond country B via country A (or B),
e the through traffic traveling between countries C and D with connections at country
A and country B.

However, because of the time and resource limitations and the limited data availability, we
are forced to limit our analysis only to the total traffic volume between two pairs of airports
between Canada and China. In other words, our analysis is of a partial equilibrium in nature.
In addition, due to the limited data availability, it is impossible to map a whole air network
system with all possible routes. As a result, only a small set of alternative routes that closely
related to the Canada — China market will be included in our simulation model. Specifically
the study is limited to the analysis of direct Canada — China air routes and following one-stop
routes:

¢ Toronto — Tokyo/Seoul/Hong Kong — Beijing

e Toronto — Tokyo/Seoul/Hong Kong — Shanghai

¢ Vancouver — Tokyo/Seoul/Hong Kong — Beijing

e Vancouver — Tokyo/Seoul/Hong Kong — Shanghai



The spillover effects on other markets are outside the scope of this thesis.

1.4. Outline and Organization

The rest of the thesis is organized as follows: Chapter 2 describes the current status of the air
transport network in the Asia Pacific Region. Literature review of the economic effects of
bilateral air liberalization is presented in Chapter 3. Since the parameters in the model are
“borrowed” from previous studies, the efficiency and productivity of bilateral air
liberalization, and surveys of price elasticities, frequency elasticities and travel time
elasticities are also presented in Chapter 3. The methodology is described in Chapter 4.
Chapter 5 describes the data, and the assumptions. In chapter 6, the empirical results
obtained from model application are presented and discussed. The summary and conclusions

are given in chapter 7.



Chapter 2. Current Status of Air Services between Canada and Northeast

Asian Countries

As stated in the previous chapter, Canada follows a rather restrictive approach to bilateral
ASAs, even with countries, such as China, Japan and Korea® (the Northeast Asian countries),
which are the significant trade partners to Canada.

According to the Asia-Pacific Economic Cooperation (APEC) Region Trade and Investment
Report (2008), 21 Pacific Rim countries or regions — referred to as “Member Economies” of
APEC — accounted for approximately 40.5% of the world’s population, approximately 54.2%
of world GDP, and about 43.7% of the world trade in 2008. Canada, China, Japan, and Korea
accounted for 26% of world GDP in 2008 (Table 2.1).

Table 2.1 The Size of the Economi of MaI'or Countries in Pacific Rim, Measured in PPP

Canada GDP (int. $ billion) 85199 88799  929.91 967.56 1025.94 1091.57 1157.09 1217.07 1266.90
GDP share of world total (%) 1.89 1.88 1.88 1.84 1.81 1.78 1.75 1.72 1.69

China GDP (int. $ biliion) 4959.76 5500.28 6105.57 6859.02 7768.88 8853.99 10147.33 11606.34 12988.64
GDP share of world total (%) § 11.02 11.65 12.34 13.06 13.68 14.39 15.08 15.83 18.55

Japan GDP (int. $ billion) 327140 3356.06 3423.61 354587  3747.92  3942.21 4155.55  4346.08  4494.66
GDP share of world total (%) 7.24 7.09 6.90 6.76 6.57 6.44 8.30 6.14 5.98

Korea GDP (int. $ billion) 760.55  808.67  880.14 926.71 998.44 1073.97 1183.19 1250.49 1330.22
GDP share of world total (%) 1.69 1.71 1.78 1.77 1.76 1.75 1.75 1.74 1.73

USA GDP (int. $ billion) 963842 9943.74 10279.18 1076139 11473.38 12207.78 12954.71 13543.33 14045.51
GDP share of world total (%) | 21.41 21.06 20.78 20.49 20.25 19.96 19.66 19.31 19.02

Source: Compiled from International Monetary Fund

These four countries have strong ties with each other in terms of economy, trade and culture.
For example, China was Canada’s No. 2 exporter and importer in 2006 (excluding the United
States): over $5,000 million dollars were generated between Canada and China (including
Hong Kong SAR) in terms of trade in service (Figure 2.1).

* Canada just concluded an Open Skies Agreement with Korea in 2009. Before the new agreement,
air services between Canada and Korea were restricted.
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Figure 2.2 International Travel between Canada and Other Countries
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Figure 2.2 shows the top overseas countries visited by Canadian residents and Canada’s top

overseas tourism market. In particular, over 200,000 Chinese travelers visited Canada in

2007, ranked No. 5 of Canada’s top overseas tourist markets.

On the other hand, over
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400,000 Canadians went to China, which ranked as Canadian residents’ No. 6 overseas
destination in 2007.

In an address by David L. Emerson, the then Minister of the International Trade, to the
Canada China Business Council in 2008, he stated that “for trading nations like Canada and
China, efficient air travel is essential — not just for transporting cargo, but for stimulating
trade in service and facilitating the “human links” that solidify our national partnership”.
Therefore, it is necessary to examine whether or not the current bilateral air services between
Canada and the Northeast Asian (NEA) countries hinders the “human links”.

2.1. Air Services between Canada—China

China (including Hong Kong) is Canada’s second-largest trading partner with bilateral trade
in service exceeding $5,000 million in 2006, and the No. 5 overseas travel market providing
262,000 visitors to Canada in 2007.

The initial framework for air services between Canada and China was set in the Civil Air
Transport Agreement signed on June 11, 1973 between the two countries. This first bilateral
ASA between Canada and China specified that each country would designate one national
carrier to provide the services. Under this agreement, the Chinese carrier would operate
flights between China, Vancouver and Ottawa, whereas the Canadian carrier would run
services between Canada, Shanghai and Beijing. Following the restructuring of the airline
industry in both China and Canada, Air China was designated as China’s flag carrier in 1988,
whereas Air Canada® was designated as Canada’ flag carrier in 2000. Winnport Logistics
Ltd was designated in 2000 to operate all-cargo services to China. It was replaced by
Cargojet Airways Ltd in 2003. In January 2004, China Eastern was given the designation to

operate passenger services between China and Canada.

On April 6, 2005, Canada’s Transport Minister and International Trade Minister announced
that Canada had concluded a new bilateral ASA with China. This agreement increased the air

% CP Air (become Canadian Airline International in 1987) was originally designated as the Canadian
flag carrier. In 2001, Air Canada acquired Canadian Airline International.
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transport capacity by three-fold, and the gateway cities from 3 to 9. Furthermore, two more
airlines, Harmony Airways and Shanghai Airlines’, were given the designation in the new
ASA. It should be noted that tariffs are still subject to single disapproval (see Appendix A.1
for the definition). Table 2.2 compares the routes operated between the new and previous
ASAs.

Table 2.2 Flight Frequencies under 2005 Canada — China ASA and Previous One®
Carriers/Route Previous ASA 2005 ASA

Flights per Aircraft | Flights per Aircraft
week Type week Type

Air Canada
Toronto — Beijing - - 7 777
Toronto — Shanghai - - 7 777
Vancouver — Beijing 7 763 7 763
Vancouver — Shanghai 7 763 7 763
Air China
Vancouver — Beijing 6 767 7 767

[China Eastern Airlines
Vancouver — Shanghai 3 A340 4 A340

Note: (1) AC recently reduces its YVR-PEK flights from daily to three times weekly, and
YVR-PVG f{lights from daily to four times weekly.

The total number of passengers carried between Canada and China showed a dramatic
increasing trend over the last decade (Figure 2.3). Although there was a 14.5% drop in 2003
due to the impact of SARS, the total traffic volume rebounded immediately in 2004. Overall,
there were over 650,000 passengers carried between Canada and China in 2007, a 108.0%
increase from that in 2002.

7 Shanghai Airlines was designated as the Chinese flag carrier on September 17, 2007; Harmony
Airways ended its scheduled flight service on April 9, 2007.

® Flight frequencies have been adjusted since the fourth quarter 2008 due to the effect of the global
economic crisis. This also applies to other air markets (Canada — Japan, Canada — Korea).
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Figure 2.3 Air Passenger Volume between Canada and China by Carriers, 1994 — 2007
Canadian Chinese Grand

Year ) . Air Passenger Volume between
Carriers _Carriers _ Total Canada and China by Carriers, 2002-2007

1994 26,108 n/a n/a 700,000

1995 44,692 n/a n/a

1996 | 51,322 n/a n/a 600,000

1997 72,056 n/a n/a 500,000 }

1998 88,184 n/a n/a

1999 | 110305  n/a n/a 4000007

2000 121,611 n/a n/a 300,000 +

2001 202,813 n/a n/a 200,000 |

2002 238,013 82,397 320,410

2003 187,005 87,054 274,059 100,000 +

2004 247,766 144,513 392,279 0 o B
2005 300,81 6 186,984 487,800 2002 2003 2004 2005 2006 2007
2006 366,675 239,028 605,703 Canadian Caniers === Chinese Carriers
2007 445998 220,378 666,376 —a—Grand Total

Source: Compiled from ICAO Traffic by Flight Stage Database (1994-2007)
Note: The traffic data of Chinese airlines are unavailable from 1994 to 2001.

Even though the air traffic volume increased significantly over the years under the previous
and current ASAs, there are still some issues we observed. Table 2.3 presents the carrier
specific average load factor from 2004 to 2006. Load factors increased in 2005 and 2006
compared to those in 2004, despite the improved flight frequency under the new 2005 ASA.
With the exception of China Eastern, on the Vancouver—Shanghai route, all the flights were
almost full not only during the peak seasons but also in the shoulder and even in off-peak
seasons. Consequently, potential passengers may have not been able to get seats on direct
flights, and therefore, forced to route their trips via Japan and/or Korea. More importantly,
the entry restriction for the current ASA is still a significant deterrent to real competition in
the market as Air China, Air Canada, and Shanghai Airlines (designated, but yet to launch

services) are all members of the Star Alliance’.

® An airline alliance is an agreement between two or more airlines to cooperate on a substantial level.
Star Alliance is the world’s first and largest airline alliance.
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Table 2.3 The Average Load Factors in the Canada—China Markets (2004-2006)

From To Carriers 2004 2005 2006
Load Factor Load Factor Load Factor
Toronto  Beijing Air Canada - 79.32% 76.62%
Toronto Shanghai Air Canada - - 71.00%
Air Canada 82.44% 82.72% 77.97%
Vancouver Beijing
Air China 77.32% 80.75% 84.31%
) Air Canada 78.41% 79.77% 77.92%
Vancouver Shanghai
China Eastern Airlines  54.95% 56.77% 69.43%
Beijing Toronto Air Canada - 81.62% 82.71%
Shanghai Toronto Air Canada - - 89.27%
Air Canada 86.81% 79.37% 79.1%
Beijing Vancouver
Air China 80.15% 84.85% 86.81%
Air Canada 83.53% 83.30% 85.42%
Shanghai Vancouver
China Eastern Airlines  55.01% 62.56% 75.86%

Source: Compiled from ICAO Traffic by Flight Stage Database

Clearly, this new ASA is still restrictive to the growth of Canada—China air services. The
liberalization between the U.S. and China would be an appropriate case to show the positive
impacts on the traffic volume. Prior to 1994, only two flag carriers from each country were
designated to serve the China—U.S. market under a very restrictive condition of route
designation. The traffic volume between these two countries was below 200,000 per year.
Then, in order to fuel economic growth, the Chinese government started liberalizing
restrictive ASAs. For example, the 2004 ASA between China—U.S. agrees to increase the
capacity from 37 flights per week to 121 flights per week; remove restriction on destination;
and designate five more carriers to nine carriers for each side. The total number of
passengers transported between these two countries increased dramatically after each ASA
was signed (1994 ASA, 1999 ASA, and 2004 ASA). For example, China saw 35% traffic
growth in a year after its 2004 ASA with the U.S. Clearly, any liberalization of ASA would

provide more choices to the passengers and stimulate traffic growth.
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Figure 2.4 The Air Passenger Volume by Carriers between U.S. and China, 1990 — 2006
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Source: Complied from Bureau of Transportation Statistics, Form 41 Traffic, the United

States

2.2. Air Services between Canada—Japan

Japan was Canada’s No. 6 exporter and No.3 importer in 2006 (excluding the United States)
with trade in service exceeding $4,000 million dollars. In addition, Japan is Canada’s third
most important overseas travel market. Over 300,000 Japanese tourists visited Canada in

2007.

The initial air services agreement between Canada and Japan was reached in July 1955, and
has since had a number of amendments. Air Canada, Japan Airlines, and All Nippon Airways
are the designated carriers under the agreement. Air Canada is allowed to serve Tokyo,
Osaka and another unspecified point in Japan. Japanese carriers have the right to serve
Vancouver, Toronto and one more unspecified point in Canada. Limited fifth freedom rights

are included in the agreement. Airfares are subject to single disapproval (a restrictive fare

regulation), and capacity is regulated.
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On February 5, 2007, Canada and Japan expanded their Air Service Agreement. The current
bilateral agreement provides more flexibility to airlines of both countries allowing them to
adjust the capacity of their services and aircraft types. Moreover, under the new agreement,
the airlines have greater route flexibility and their codeshare partner airline flights can be
treated the same as their own, offering additional means of serving markets. Table 2.4
presents the direct flights between Canada and Japan as of May 2008. It should be noted that
All Nippon Airways (ANA) code shares with Air Canada, but does not operate its own

aircraft in the market.

Table 2.4 Flight Frequencies under Current ASA between Canada and Japan (May 2008)
Carriers/Route Current ASA

Flights per week Aircraft Type

Air Canada
Toronto—Narita'® 7 777
Vancouver—Narita 7 771
Vancouver—Osaka'! 7 767
Japan Airlines
Vancouver—Narita 7 747

Figure 2.5 shows that the air traffic volume between Canada and Japan grew steadily from
1998 to 2002. However, there was a significant drop of traffic volume due to the regional
SARS outbreak in 2003. Air traffic continued to decrease until 2007. The total passengers
carried between Canada and Japan fell from 850,000 in 2002 to about 730,000 in 2007.
Japanese government is one of most reluctant governments in the Pacific Rim to negotiate
liberalized ASAs with other countries. Regulated by the rather restrictive ASA, the air traffic
volume between Canada and Japan does not exhibit an increasing trend. A liberalized ASA
would help improve the situation.

1% AC reduces YYZ-NRT flight frequencies in the winter off-peak season.
" AC canceled YVR-KIX flight service as of Oct 24, 2008.
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Figure 2.5 Air Passenger Volume between Canada and Japan by Carriers, 1990 — 2007

Air Passenger Volume between Canada and Japan by Carriers 1990-2007
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Source: Compiled from ICAO Traffic by Flight Stage Database(1990-2007)

2.3. Air Services between Canada—South Korea

South Korea is Canada’s 8% most important overseas travel market. In 2007, about 188,000
South Koreans visited Canada. South Korea is also one of Canada’s most important overseas

export partners.

The existing air service agreement between Canada and South Korea became effective on
September 20, 1989'%. This ASA designated Korean Air as Korea’s flag carrier and Air
Canada as Canada’s flag carrier to serve the Canada—South Korea air market. Under this
bilateral ASA, Air Canada (code-sharing with Asiana Airlines) operates seven flights per
week, and Korean Airlines operates six flights per week (Table 2.5) '>. The seat capacity

each carrier can operate is regulated. Singapore Airlines is allowed to serve three times per

2 An Open Skies Agreement between these two countries was just signed on July 15, 2009
1% Korean Air also operates two all-cargo flights per week via Anchorage.
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week with its grand-fathered right to serve Vancouver via Seoul from long ago when Air

Canada was serving Singapore via London'.

Table 2.5 Flight Frequencies under Current ASA between Canada and Korea

Airlines Routes Aircraft Type Weekly Frequency
) 5 Boeing 767
Air Canada Vancouver-Incheon ) 7
Airbus 340
16 Incheon—Vancouver Boeing 747 or 3
Korean Air
Incheon—Toronto Boeing 777 3
Singapore Air Singapore)-Incheon-
sep (Singapore) Boeing 777 3
(SIA) Vancouver
Total 16 flights/wk

In total, the air traffic volume between Canada and Korea reached almost 450,000 in 2006, a
193% increase compared to that in 1997 (Figure 2.6). However, it is noted that less than 20%
of Toronto—Korea passengers took the direct flight since there are only 3 weekly flights on
the Toronto—Incheon route. This implies that the passenger choice and the traffic volume are

constrained by the limitation on the flight frequencies.

' The Singapore - Incheon Seoul-Vancouver flight was terminated on April 25, 2009.

'3 9 weekly flights in the peak season
' During summer peak seasons, Korean Air with the approval of Transport Canada has agreed to
schedule two more flights weekly: one to Vancouver and another to Toronto.
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Figure 2.6 Air Traffic Volume between Canada and Korea by Carriers, 1992-2006

Air Traffic Volume between Canada and Korea by Carriers, 1992-2006
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It is clear that the Canada-Korea air travel market is dominated by a duopoly that are able to
charge much higher prices than those in markets between Canada and most other Asian or
European countries. In addition, direct air travel between Canada and Korea has been
constrained by the limited number of airline seats available. We observed that the average
passenger load factors of Air Canada, Korean Airlines, and Singapore Airlines in 2006 were
86.2%, 86.8% and 90%, respectively. This suggests that the Canada—Korea flights are rather
full not only during peak season but also in the off-peak season. As a result, a significant
proportion of Korean travelers choose to route their trips to Canada via U.S. airports because
of lower airfares and more seats made possible by the 1998 Korea—U.S. Open Skies
Agreement'’. Obviously, the restrictive air services agreement between Canada and Korea is

a major constraining factor for travel between the two countries.

2.4. Summary

In this chapter, we examined the current status of air services in Canada—China, Canada—

Japan and Canada—Korea bilateral markets. The air services between Canada and

"It is noted that Korean citizens need US transit visa to route their travel via US airports. This
markedly reduces Koreans routing their travel to Canada via the US.
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China/Japan are regulated by restrictive bilateral Air Services Agreements, and the air
services between Canada and Korea were highly regulated until an Open Skies was signed in
July 2009. These restrictive ASAs hinder the further growth of tourism and trade.
Liberalization of bilateral ASAs would remove the restrictions on price, frequency and
capacity, which would bring potential passengers into the markets, especially for the
Canada—China market where China has the advantage of fast economic growth and large
population, due to the increasing consumer choice. The liberalization of air services between
China and the United States presented in section 2.1 would be a good example to show how

liberalization positively impacted on the market, even with continuing restrictions.
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Chapter 3. Literature Review

There have been many studies conducted on the economic effects of air transport
liberalization and/or deregulation. Most of the earlier researches focused on the economic
effects of air deregulation on the domestic market. These studies suggest that air deregulation
would change the market structure and have significant impacts on price and output. With
the increasing trend of bilateral air services liberalization, more recent studies have focused
on the economic effects of bilateral air services liberalization in the international markets.
Most of these studies are empirical studies which, based on the historical data, compare
market outcomes before and after bilateral liberalization, or compare liberalized routes with
routes subject to restrictive bilaterals. Only a few studies have tried to measure the potential
economic effects of bilateral air services liberalization with simulation models. Despite of
the different methodologies, almost all the studies found that liberalization of bilateral air
services would lead to increased competition, higher market outputs and better service

quality.

We start this chapter by introducing key empirical studies on the impacts of air transport
deregulation. Although these studies focus on the domestic, they still offer valuable insights
on the effects of air transport liberalization in general. We then focus on the review of
important literature on bilateral air services liberalization, including empirical research and
analytical studies. This chapter also provides a summary of the effects of air
deregulation/liberalization on airlines’ productivity and efficiency, and a survey of demand
elasticities and value of travel. The findings from these studies will be used as parameters in

the simulation model in Chapter 5.

3.1. Economic Effects of Air Deregulation/Liberalization

As mentioned above, the earlier studies, which examined the impacts of domestic air
transport deregulation, offer general insights on the economic effects of bilateral air services

liberalization. We start introducing the key findings from these studies.
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3.1.1. Key Empirical Studies on the Impacts of Air Transport Deregulation

It is commonly believed that air transport deregulation leads to lower airfare, and
consequently increased traffic volume. Douglas & Miller (1974a) and Keeler (1972)
provided convincing support for this belief by finding that airfares under regulatory

restriction were significantly higher than those in competitive market.

Audretsch and Mata (1995) argued that air transport deregulation can be treated as an entry
as it allows new entrants and increases competition by removing restrictions on air services.
The entry forced prices to fall, which increased output. Similarly, Joskow, Werden and
Johnson (1994) found that an entry reduces airfares and increases traffic, and vice versa.
From the US domestic quarterly data on major non-stop city-pairs during the period of 1985-
1987, they observed that incumbent carriers would cut prices to maintain traffic in response
to an entry; and survivor(s) would increase price in response to an exit. Hazledine, Green and
Haugh (2003) constructed an oligopoly model with linear demand functions to identify the
changes in the competitive nature over periods when a new firm entered the market. They
found that incumbents’ behaviour was close to Cournot-Nash without the new entrant.

However, the market become much more competitive when there was a new entrant.

Hurdle et al. (1989) estimated the impact of potential entry on yields on routes to/from major
hubs by controlling stage length, market concentration, etc. They found that average route
specific yields increased by 12% to 33% when one of the carriers withdrew on a duopoly
route. Abunassar and Koford (1994) found that airfares were 10% higher in a monopoly
market than in a less concentrated market. Oum, Zhang and Zhang (1993) estimated that the
price would be 17% higher on monopoly routes than on duopoly routes. Using a more recent
dataset (1993, 1997, 2002), Hofer, Dresner and Windle (2004) reached a similar conclusion

that the market concentration is positively correlated to the average fare.
The key findings of these studies suggest that air deregulation changed the market structure

from monopoly to duopoly or even competitive markets. Therefore, the airfare decreased and

more passengers were attracted as a result.
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3.1.2. Empirical Studies on Economic Effects of Bilateral ASA Liberalization

As shown above, air deregulation would reduce airfares and increase air traffic. In addition,
it has been widely accepted that bilateral air services liberalization would also reduce
average airfares and airline costs and improve air service quality, which would benefit

consumers, and improve social welfare,

Dresner and Tretheway (1992) developed a set of neoclassical profit-maximizing equations
to estimate prices across air routes under the assumptions of Bertrand competitive type
behaviours and collusive behaviour by firms. Based on the monthly data for March and
September during the period of 1976 to 1981 on 51 unidirectional long-distance international
routes, they found that air liberalization reduced discount air fares by an average of 35%,
which was estimated to result in a welfare gain of roughly $325 million in 1981. However,
their results indicated that air liberalization had no statistically significant effect on the “full

bl

fare”.

Maillebiau and Hansen (1995) estimated the demand and consumer welfare impacts of air
liberalization in North Atlantic air markets (U.S. — France, Germany, Italy and Netherlands).
Using a demand model, a yield (pricing model), and an accessibility model, they found that
air liberalization would increase air traffic volume by 56%; reduce airfares by 35%; increase
air service accessibility by 44%; and generate an additional $5.1 billion in consumer benefits

(or $585 per traveller in 1989).

Dresner and Oum (1998) conducted a case study of Canada to test the effects of air
liberalization. Based on the data from both Statistics Canada (1975-94) and the U.S.
Department of Transportation (1977-94), they investigated how both Canada’s and U.S.
liberal air agreements affected the Canadian air transport industry. Their results showed that
the existence of a Canadian liberal bilateral air service agreement (Canada — Netherlands,
Canada — UK., or Canada — Germany) increased the number of air passengers travelling
directly to Canada from a country, who has signed a liberal agreement with Canada, by 7,100
to 9,000 passengers on average. On the other hand, the existence of a U.S. liberal agreement

decreased the direct air traffic to Canada by 2,800 to 3,500 on average, from a country who
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had a liberal agreement with the U.S. The study also indicated that U.S. liberal bilaterals
diverted passengers from direct air routes to/from Canada to routes that pass through the U.S.
The study suggested that further liberalizing air services agreements would be an effective

way to expand Canadian international air market.

Schipper, Rietveld, and Nijkamp (2002) constructed a set of demand, fare, and frequency
functions to estimate the effects of air liberalization in the European market, based on a
sample of 34 European inter-state routes with varying liberalization status during the period
1988 to 1992. They used a two-stage least squares (2SLS) procedure, with passengers,
airfares and frequency as endogenous variables. They found that full air liberalization led to
a 34% reduction in standard economy airfares and a 69% increase in departure frequencies.
In addition, they estimated that consumer welfare associated with the full bilateral

liberalization would be €666 million or €346 per passenger.

InterVISTAS (2006) attempted to quantify the benefits of air liberalization in a number of
specific route(s), and to explain variations in the passenger traffic by different levels of air
liberalization. They estimated that the single EU market generated 44 million additional
international passengers, which increased the intra-EU traffic by 4-6% yearly. The air
liberalization also contributed an increase of 1.4 million fulltime equivalent employment and
an additional $85 billion in GDP to the intra-EU air transport market. The study also found
that air liberalization in the Trans-Tasman market increased air passengers by 56%, full time

equivalent employments by 20,600, and GDP by $726 million.

In summary, previous studies have found that international air liberalization had a significant
economic effect, leading to an average 34%-35% decrease in economy airfare. However, the
level of increase in air passenger volume and flight frequency depends on specific market

characterises.

3.1.3. Modeling the Potential Economic Effects of ASA Liberalization

Most of the previous studies have used various forms of regression analysis, or paired

comparison of prices from routes with similar stage length or density, to identify and
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estimate the effects of air liberalization. Such approaches would not be able to provide
immediate guidance to policy makers in formulating country (or region) specific policies
since each country (or region) faces unique situation in terms of home carrier
competitiveness, input prices, domestic market size and growth potential, geographic

location of hub airports, and substitution with other transport modes etc.

A few studies took a different approach, in that they introduced an equilibrium model with

which market outcomes can be simulated, ex ante, for alternative policy scenarios.

Gillen, Harris and Oum (2002) developed a bilateral ASA model, and applied it to measure
the economic effects of liberalizing the Canada — Japan bilateral ASA.'® They adopted the
Armington assumption'® in their demand model, where the idea of variety and nationally
differentiated products were introduced. Their simulations of removing bilateral restrictions
on price, frequency and airline entry in the Canada—Japan market indicated an approximately
$32.7 million aggregate economic gain and a 50% increase in traffic volume. However,
although the competitive market structure remained in their Armington model, the degree of
competition was preset before the simulation according to the previous studies. It means their

model failed to simulate the effects internally with respect to the degree of competition.

The Productivity Commission (1999) developed a network model of routes between
Australia and Asian countries. They predicted a 4.4% reduction in price and a 2.6% increase
of traffic volume for the Australia — China air liberalization. Although the model considered
air service quality, airline network and airline behaviour, it failed to measure the effects of

air liberalization with new entrants. In addition, the model was only capable of simulating the

18 The HLB Study (1996) conducted for Transport Canada in cooperation with Gillen, Harris and
Oum reports application of their bilateral ASA model to Canada’s ASAs with Germany and Australia
as well as with Japan.

19 Armington (1969) introduced an assumption that final products traded internationally are
differentiated on the basis of the location of production. He assumed that in any one country each
industry produces only one product and that this product is distinct from the product of the same
industry from any other country. The Armington assumption of nationally differentiated products has
been widely adopted in global computable general equilibrium (CGE) models to define demands for
domestically produced and imported goods (Lloyd and Zhang, 2006).
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results under the price-setting behaviour, thus it can only measure the effect of air

liberalization partially.

Gillen and Hinsch (2001) conducted simulations to examine the effects of liberalizing the
German international aviation market. They estimated that number of passengers would
increase by 165,970 with 17,000 as transfer passengers, and airport revenues would increase
by 6%; and the number of new tourists would increase by 11,000. However, similar to Gillen,
Harris and Oum (2002), the model does not allow explicit changes in the degree of

competition.

Booz Allen Hamilton (2007) conducted an analysis of the potential economic benefits from
establishing an Open Aviation Area (OAA) between European Union and the United States.
They constructed a simple Cobb-Douglas demand model to calculate the changes in traffic
volume and consumer surplus after liberalization. The study made assumptions of possible
price reductions based on the results of other studies. They estimated that, under the scenario
with a 28% price decrease and a demand elasticity of -2.5 (their upper bound scenario)®’, the
EU-US air traffic volume would increase by over 1 million (127% increase) for the first year
Post-Liberalization to the traffic of over 2 million. Also, they estimated that the consumer
surplus would increase by €335 million. However, this model does not consider flight

frequency and other service quality factors.

Adler and Hashai (2005) estimated how the inter-regional passenger flows in the Middle East
would change under an open skies policy. Although they attempted to adopt the hub and
spoke network in their analysis, they were not able to formulate a micro-level model because

of data limitation. They adopted a gravity model developed by Doganis (2002) instead.

In summary, most of the previous modeling studies simulated the potential economic effects

by constructing a demand model. They concurred with the empirical studies in the economic

20 Under their lower bound scenario (an 18% price decrease and a demand elasticity of -1), the traffic
volume would increase by around 240,000 (22% increase) for the first year Post-Liberalization to the
traffic of 1.3 million.
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effects of bilateral air services liberalization. With bilateral liberalization, the air traffic
would increase, not only because the airfare would reduce caused by air liberalization, but
also because the demand curve becomes flatter, which means more price elastic in the
deregulated market. However, the common limitation of these studies is they can not

simulate the degree of competition internally.

3.2. Extended Review of Related Studies

As mentioned at the beginning of this chapter, we decide to include a review of the effects of
deregulation/liberalization on airlines’ productivity and efficiency, and a survey of demand
elasticities and the value of travel time as the findings were used in our simulated model.

These studies will be presented in this section.

3.2.1. The Effects of Deregulation /Liberalization on Productivity & Efficiency

One of the main rationales for deregulation is to improve the productivity and efficiency of
the airlines. There have been numerous studies on the effects of deregulation/liberalization
on airline performance. For example, Forsyth (1997) concluded that productivity
improvement and cost reduction were the main sources of welfare gain from liberalization.
Caves, Christensen and Tretheway (1983) found that airline productivity growth accelerated
from 2.8% per year to 5.1% per year after the US deregulation, using translog multilateral

comparisons of output, input and TFP.

Comparing the changes in average costs with the changes in average input prices from 1971
to the second quarter of 1981, Bailey, Graham and Kaplan (1985) found that the deregulation
increased aircraft utilization, seating density, and stage lengths, consequently contributing to
a higher productivity growth. In particular, they found that the productivity growth of trunk
airlines increased from 1.5% per year between 1971 and 1975 to 2.4% per year between
1975 and 1981.

Marin (1995) evaluated the impact of liberal air services agreements (ASA) in some
European markets in terms of price competition and market structure. He argued that airlines

were subject to free riding problems (airlines share the market equally at the same price level,
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and do not have the motive to differentiate their products) under the restrictive ASAs, thus
there was no incentive for individual carriers to improve efficiency. He further argued that
air liberalization had resulted in greater competition in price and service quality, which

would force airlines to exploit their cost advantage and to improve efficiency.

Oum and Yu (1995) compared unit cost competitiveness of the world’s 23 major airlines
over the 1986-93 periods. By comparing the “residual Total Factor Productivity (TFP)”
across airlines and over time, they concluded that “as liberalization of the airline industry
continues, efficiency will become progressively more important in determining cost
competitiveness of an airline”. In addition, their comparison indicated that European aviation

liberalization that began in 1987 produced substantial productivity gains.

Although majority of the studies have concluded that deregulation/liberalization have
improved airline productivity significantly, there are a few researchers who have challenged
such findings. For example, Koran (1983) argued that “the fall in average costs due to the
changes in flights, load factor and aircraft utilization rates do not represent a true increase in
productivity”. He stated that the air services an airline provided in 1978 was not the same as
the services provided in 1976. However, he claimed that deregulation did result in lower

average costs.

Most of the previous studies suggested that air deregulation/liberalization would improve the
productivity and efficiency. In addition, they all agreed that the air deregulation/liberalization
would decrease the airlines’ costs. Therefore, during the simulation, it is expected there

would be a cost reduction with introducing air liberalization.

3.2.2. Demand Elasticities and Value of Travel Time

It is important to understand the various elasticities for air travel in order to measure the
economic effects of ASA liberalization, as they will be used in the simulating model.

Therefore, this sub-section summaries the key elasticity estimates from previous studies.
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Oum, Waters, and Yong (1992) conducted a thorough survey of price elasticities of transport
demand. They found that price elasticity estimates for air travel “range from -0.4 to -4.51,
with the majority of the figures falling within -0.8 and -2.0”. An updated survey by Oum,
Waters, and Fu (2006) showed that the price elasticity estimates range from -0.4 to -4.6 for
leisure travellers and from -0.08 to -4.18 for business travellers. Gillen, Morrison, and
Steward (2003) reviewed 254 price elasticity estimates from 21 studies and found that the
price elasticities for air travel range from -0.14 to -2.7 for the long-haul international leisure
travel and from -0.01 to -2.0 for the long-haul international business travel. They also found
that price elasticity for the long-haul international travel is lower than that for the domestic
travel.

Compared to the studies of price elasticity, very limited estimates of frequency elasticity are
available from the literature, especially for the international market. Most of the previous
studies have suggested the reasonable values of frequency elasticity should be very low. For
examples, Morrison and Winston (1986) found that that in the U.S. market, flight frequency
elasticity was 0.21 for business travellers and 0.05 for leisure travelers. Basar and Bhat (2004)
estimated that the frequency elasticity ranges from 0.17 to 0.55 in the San Francisco Bay area;
Schipper, Nijkamp and Rietveld (2007) suggest that the frequency elasticity is 0.41 under a
monopoly regime. However, there are a few studies found that the high values of flight
frequency elasticities. Ippolito (1981) reached a flight frequency elasticity estimate of 0.864
in the U.S. domestic market by constructing a Two-Stage Least Squares (2SLS) estimate of
airline demand and a 2SLS estimate of seat supply. His finding may not reveal the true story
because seat supply is not included as an independent variable in the airline demand equation.
The result is likely to be different if a 2SLS estimate of airline demand and a 2SLS estimate
of flight frequency were applied. Schipper, Rietveld, and Nijkamp (2002) obtained a high
frequency elasticity estimate of 0.77 based on a sample of 34 European interstate city-pair
markets for the period 1988 to 1992. However, their results appeared to be over-estimated, as

they did not consider airfare in their frequency equation.

Flight time and access time have been recognized as significant factors in the air travel

choice (Harvey, 1987; Ashford and Bencheman, 1987; Thompson and Caves, 1993; Brooke,
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Caves and Pitfield, 1994; Furuichi and Koppelman, 1994; etc.). Most of the previous studies
have applied the Multinomial logit model (MNL) and/or the mixed multinomial logit model
(MMNL) in assessing the value of time air travellers placed on their flight time and/or access
time. Pels, Nijkamp and Rietveld (2001) conducted an empirical analysis of passenger choice
in the San Francisco Bay area. Based on the 1995 Metropolitan Transportation Commission
(MTC) airline passenger survey, they estimated the access time elasticity was -0.37 for
business passengers, and -0.32 for leisure passengers. Based on the same data as Pels et al,
Hess and Polak (2005) studied the trade-offs between access-time and air fare, and estimated
the value of time at $3.73/min for leisure visitors and $4.56/min for business passengers.
However, the authors stated that “the calculated trade-offs should not be seen as an estimate
of the value of access time reduction, given the use of air fare rather than the access cost
coefficients”. The relatively poor quality of the fare data (low airfare being used) would
result in overestimated values. Hess (2007) used a 2005 stated preference (SP) data collected
from the Internet by Resource Systems Group to study the air travel choice behaviour in the
U.S. market. He found a negative correlation between air fare and access time as well as
between air fare and flight time. According to his calculation, the willingness to pay (WTP)

is $28.07/hour for reductions in flight time and $23.81/hour for reductions in access time.

In this sub-section, we provide a survey of demand elasticities. Most of the previous studies
suggested air passengers are sensitive to the price, and they are insensitive to the frequency.
In addition, the previous studies of travel time are presented in order to show the trade-offs
between travel time and airfares. They showed that travel time is a significant factor when air

passengers consider the air travel choice (for example, non-stop flight vs. one-stop flight).

3.3. Summary

Results from previous studies indicate that ASA liberalization increases the competition
among airlines, which would force airlines to reduce airfares and increase flight capacity.
Passengers will benefit from the reduction in airfares and the increase in capacity (frequency,
new entrants), whereas carriers would have to improve their productivity and efficiency in
order to maintain and/or improve their competitive positions. Table 3.1 and Table 3.2

provide a summary of the studies reviewed in this chapter.
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However, most of the studies were empirical researches. Such approach would not provide
immediate guidance for a specific bilateral case since each country has unique situation.
Although there are a few studies that have attempted to simulate the potential economic
effects of bilateral air services liberalization, they are either preliminary or failed to take into
account of the degree of competition in their simulation model. The degree of competition
varies over a wide range across different markets or even among different routes. In order to
capture the market structure among different markets and routes, therefore, it is necessary for
a simulation model to incorporate the degree of competition explicitly. This thesis attempts
to develop a computable model that can estimate the economic effects of bilateral
liberalization under the Cournot Competition market, Bertrand Competition market, or

somewhere in between.
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Chapter 4. Methodology

In order to measure the effects of change in a bilateral Air Services Agreement (ASA), one
needs to specify demand and supply functions, and the market clearing conditions in such a
way that the equilibrium prices and quantities can be computed. In this chapter we develop
a model that allows simultaneous changes in price, passenger volume, and flight frequency at
competitive equilibrium in an oligopolistic market in which airlines are assumed to use seats

and flight frequency as strategic tools for competition.

As we discussed in the literature review, a limited number of studies, including Gillen, Harris
and Oum (2002), attempted to build models to estimate the potential economic effects of
bilateral ASA liberalization. Gillen, Harris and Oum (2002) constructed an “Armington”
demand model®' that incorporates consumer’s choice utility function. The model was used to
estimate the potential economic effects under different scenarios of ASA liberalization:

= Capacity deregulation while keeping price regulated

= Price deregulation while keeping capacity restriction

s Price and capacity deregulation without allowing new entry

= Full transboader open skies: deregulation of price, capacity & new entry
Our simulation model starts with the airlines profit maximization function, and introduces a
conduct parameter (c) which is a measure of degree of competition. It allows us to examine
the effects under the Cournot competition market (¢ = 0), the Bertrand competition market
(o =-1) and somewhere in between, and measure airlines behaviour under different degree of

competition internally.

As stated by Gillen, Harris and Oum (2002), the simulation model “must integrate all the
routing possibilities for each Origin — Destination (OD) market for all OD markets in the
network. The starting point is to identify all OD markets in the region, and then, map the

alternative routings for each OD pair”.

2! Armington (1969) introduces the idea of nationally differentiated products to the international trade.
He assumes each industry in any one country produces one product which is distinct from the product
of the same industry from any other countries. Consumers choose a different variety of products
(imperfect substitutes) based on their preference.
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Ideally, the simulation model should capture effects of change in a bilateral ASA on:

(1) the origin-destination traffic between the two countries, say, country A and country B,

(2) the transit traffic coming from behind country A (B), say from country C to go to country
B (A) or to a point beyond country B via country A (B),

(3) pure through traffic traveling between countries C and D with connections at country A
and country B.

However, because of the time and resource limitations and the limited data availability we
are forced to limit our analysis only to the total traffic volume between two airports such as
the total passenger volume between Vancouver (YVR) and Shanghai-Pudong (PVG).
Although this traffic volume is consisting of:

(1) Vancouver-Shanghai origin-destination traffic,

(2) the traffic originating from other cities in Canada, US, Mexico or other countries
traveling to Shanghai (PVG) or beyond via Vancouver (YVR),

(3) the traffic originating from other cities in China and other Asian countries traveling to
Vancouver (YVR) or beyond via Shanghai (PVG).

We are not able to distinguish traffic volume (2) and (3) as having different origins and/or
destinations from (1) Vancouver-Shanghai origin-destination traffic. Therefore, our model
treats all of the traffic (1), (2) and (3) as Vancouver-Shanghai origin-destination traffic. And
as a result, the estimated effects of air liberalization to be shown in Chapter 6 would be
underestimated since this study does not take into account of the traffic beyond and/or behind
the OD traffic.

The Figure 4.1 presents alternative route-carrier combinations available for the Vancouver-
Shanghai OD travelers to choose under the current Canada-China bilateral ASA:

Direct Route-Carrier Combinations:
YVR - PVG (Shanghai), China Eastern (MU) non-stop services
YVR - PVQG, Air Canada (AC) non-stop services
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One-Stop (Indirect) Route-Carrier Combinations:
YVR - ICN - PVG one-stop services by Korean Air (KE)
YVR — NRT - PVG one-stop services by Japan Airlines (JL)
YVR - HKG — PVG one-stop services by Cathay Pacific (CX)

Figure 4.1 A Simplified Air Transport Network among Canada, China, Japan, Korea and U.S.

1 7 Air Liberalization Area

In our model, each of the Vancouver-Shanghai OD passengers are assumed to choose one of
the five route-carrier combinations in Figure 4.1 based on airfare, flight frequency, and travel

time.

Liberalization of the bilateral Canada — China ASA is likely to increase air passenger number
linking Vancouver-Shanghai as well as to lead to changes in airfares, flight frequencies and
transit time. Because a bilateral liberalization would improve quality level of the air services
including flight frequency, the demand curve would shift to the right. This means that air
travel volume would increase even in the absence of any price reduction. In addition, since a
greater variety of alternative airline-route combinations become available for a given pair of

cities (airports), there will be increased competition in the market. This increase in
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competition would lower price,”” and thus, further increase travel volume. Our model will
attempt to quantify and compare these expected outcomes under different degrees of ASA

liberalization including the status quo.

It is also expected that Canada — China bilateral liberalization would divert some portion of
the air traffic on the indirect routes to the Vancouver — Shanghai route. If one or more new
carriers initiate a direct service, there would be another direct route-carrier combination
available for Vancouver-Shanghai travelers to choose. Therefore, the model needs to

incorporate all these rerouting possibilities for this Origin-Destination market.

Our simulation model is specified as the following:

Alir transport demand g for an OD route is defined in a Cobb-Douglas form as:*

g=ap’f* 4.1)
where q is total yearly passenger volume for the OD market, p is market average airfare in
the year, f is annual total frequency of all route-carrier combinations serving the origin-
destination market being modeled, and b and ¢ are price and frequency elasticities,

respectively, of air travel demand in the origin-destination market.

Given the market travel quantity demand in equation (4.1), the inverse demand function can

be derived as:

q

= b 4.2
d [af J 2

Assume that there are J route-carrier combinations in the market, and each route-carrier
combination has different annual frequencies, the total travel volume (g) and frequencies (f)

offered on the OD market can be written as:

2 The increased competition would lead to lower price primarily because of two reasons: airlines face
an increased pressure to improve cost efficiency and to reduce mark-ups.

% A Cobb-Douglas demand function is a special case of CES (Constant Elasticity of Substitution)
function where elasticity of substitution is limited to 1.0.
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g=>.4q, 4.3)

f=21 (4.4)

Each route-carrier i would then maximize its profit, subject to the inverse demand function,

as shown in the following equation (4.5):

7, =max(pg,~C,) 4.5)
The p; an airline i’s average airfare, is defined as the following:
b; +(di _d) =1.p
( q J% (4.6)
=p=T; s | —Ad,
af

where 7, is the value of quality index** for route-carrier combination i. Obviously, passengers
would prefer the airline with higher quality, given other factors constant. To be specific,
7, can be written as the following relative index form as compared to the average value of the

all airlines’ quality levels:

_ airline i's actual quality rate
average of airlines' actual quality rate

@.7

i

The higher the value of the quality index of an airline, the higher is the average airfare that

the airline is able to charge to the passengers.

d in equation (4.6) is the market average value of the passenger’s willingness to pay (WTP),
and di is the WTP to route-carrier i. Therefore, Adi is the travelers’ additional WTP (can be
positive or negative) for the time saving by flying with route-carrier i. It means the
passengers are willing to pay higher than the average market price for the route-carrier that

has shorter travel time.

* The actual quality rate can be obtained from the World Airline Star Rating programme conducted
by SKYTRAX, examining the product and service delivery for each airline.
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ci in equation (4.5) is the cost function for carrier-route i. Any given OD market can be
served by a number of route-carrier combinations, some of which (indirect routes) can have
more than one flight segment. Therefore, it is reasonable to set the flight segment as the base
unit for our cost function. By adopting the segment cost function used in Gillen, Harris and

Oum (2002), we define the flight segment cost function for route-carrier i as follows:
¢, =wWgq, +v.f, (4.8)

The segment cost function in Equation (4.8) has two parts: passenger cost (the first term) and
the flight operating cost (second term). Notice that w; and v; are unit cost per passenger and

unit cost per flight, respectively.

Gillen and Hazledine (2006) point out that route distance is used as a proxy of costs in most
airline pricing studies. Using aircraft operational engineering data, Swan and Adler (2006)
specify the flight costs as a function of seat numbers and route distance. Nevertheless,
although route distance is an important determinant of flight cost, other factors such as
aircraft type, wage and overall operating efficiency also play significant roles in flight costs.
The flight costs, stated by Gillen and Hazledine, can be measured by the cost per block hour
multiplied by the number of block hours required for the route.”> Due to availability of the
block hour cost data, in this research, we adopt the block hour cost approach for calculating
the flight operating cost.

Substituting equation (4.8) into (4.5), one can obtain:

b
7, =max 77.'( qc] —~Ad; |-q,—wgq,—Vv.J, (4.9)
9 af

% The block hour costs depend on the labour cost and other input prices of each carrier. The “block
hour” are measured based on Form 41 cost data collected by the USDOT.

38



For a given aircraft type and an assumed value of load factor, the number of passengers

carried by airline i can determined as follows: 2

9, =LZf (4.10)

where L;is average load factor airline / achieves on a route, Z; is number of seats per aircraft

that airline i operates on that route.

By substituting equation (4.10) into equation (4.9), the profit function can be rewritten as

follows:

7, =maxs| 7, — 94 | _\ -qi—wiqi—v.i} 4.11)

£ q,' ‘ I I LiZi
(%)

A route-carrier combination i will carry passengers at rate ¢; in order to maximize its profit.
Using differential calculus with respect to g;, one can calculate the following first-order

condition (FOC) for a route-carrier combination i,

or. 1 i\ 4q; 4
a—:=3p(l+d )%—%p(l+a )q;+p
+(77,.—1)(—;—p(l+a')%—§p(l+0'i)%+pj 4.12)
=w,+L+Ad,.
LZ

where ¢ is the conduct parameter of airlines other than i. A zero conduct parameter
corresponds to the Cournot competition, while the value of -1 corresponds to the Bertrand
competition. Value of ¢ greater than zero represents a collusive behaviour. In this study, for
simplicity, we assume none of the route-carrier combinations will collude with each other in

the liberalised market, meaning that the conduct parameter will be in the range of [-1, 0].

% Assume q = LZf , where L and Z are the average load factor and available seats in the market. It

will cause some bias during the simulation. But, with open skies, in the long run each airline would
consider to use similar aircraft size to compete each other which will converge to the average.
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From Equation (4.12), the equilibrium demand for route-carrier i’s can be rewritten as:

(4.13)

Since all of the past studies estimated frequency elasticity, ¢, at far less than one, the
positivity of route-carrier demand lead to the following condition: i.e., the price charged by
route-carrier i should be greater than its per-passenger cost for all surviving route-carriers
serving the market.

A v'
i > wi +_I 4.14
bowr oy @.19)

Adding first-order conditions in equation (4.12) across J route-carrier combinations in the

market yields:
1. N\ C 4 ;
Zp(1+0' )—;p(l+0' )+Jj5
; _ ; (4.15)
+Z(M(Wi+—‘—”’——+Adin=w+ S
i=] 7 LiZi i=] Lxe

J
where w= Zw,. . Reorganizing Equation (4.15), the equilibrium price and quantity for the

i=]
OD market can be written as follows:

b[w+ZL:’fZi _g((”;]jl)[w, + L"7+MDJ

1

(1-c)(1+0’)+bJ (4.16)
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Adopting the method used by Schipper, Rietveld, and Nijkamp (2002), the change in
consumer surplus caused by the change in equilibrium price and frequency can be calculated

as follows:
ACS = j:;g q(p. /™ )dp~ J;bq(l”fﬁb)dp

. ( f)c (p)b+l _ ( j})c (ﬁ)bﬂ
b+1

4.17)

In this section, we formulated the computational model and procedures with which we can
compute the price, frequency and equilibrium quantities for each of the route-carrier
combinations serving a particular OD pair market with and without a bilateral ASA
liberalization. In addition, this model allows us to compute the market equilibrium price and
traffic volume with and without a bilateral ASA liberalization.
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Chapter 5. Data and Assumptions

In order to estimate the effects of air services liberalization, we need to assess the base case
situation under the current bilaterals. We chose 2006 data as our base case to run the
simulations. This chapter describes the data required for the model estimation and the basic

assumptions underlying our simulation model.

5.1. Data

5.1.1. Demand Function

Airfare, traffic and capacity data are required to estimate demand function. Carrier and route
specific traffic volume, frequency, load factor, seats and capacity were obtained from the
ICAO Flight Stage database, while the airfare data were compiled from Expedia, the well

known online travel agency that provides discount airfares.

5.1.1.1 Canada—China Origin — Destination Traffic/Capacity Data

In 2006, there were three airlines, Air Canada, Air China, and China Eastern, serving the
Canada—China market. Air Canada is the only Canadian carrier that operates Canada—China
routes. Regulated by the Civil Aviation Administration of China (CAAC), Air China controls
the Canada—Beijing market while China Eastern serves the Canada—Shanghai market.

Table 5.1% presents the traffic and capacity data for each carrier that operated in the Canada—
China market during 2006. On the Vancouver—Beijing route, 46% of the air passengers were
carried by Air Canada, even though it offered more than 50% of the flights on this route. Air
Canada represented over 50% of the market share on the Vancouver—Shanghai route in terms
of both traffic volume and capacity. In addition, Air Canada was the only carrier on the
Toronto—Beijing route in 2006 (Figure 5.1). In total, Air Canada had a 59% of the traffic
volume dominating the Canada—China market. However, as shown in the Figure 5.2, we

observed that the number of passengers carried by Air Canada had been decreasing over

7 Due to the fact that the non-stop service on the Toronto — Shanghai route was not operated until
June 16, 2006, it will be omitted in this study.
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years. For example, Air Canada’s market share on the Vancouver—Shanghai route decreased
from almost 80% in 2004 to only 47% in 2006.

Table 5.1 Canada—China Traffic and Capacity Data, 2006

Air Canada Air China China Eastern Total
YYZ - PEK 105,230 105,230
Revenue
YVR -PEK 118,593 134,499 253,092
Passengers
YVR -PVG 119,526 104,529 224,055
YYZ -PEK 465 244
Flight
YVR —-PEK 719 708 1,469
Frequency
YVR -PVG 723 485 1,208
YYZ - PEK 132,116 132,116
Capacity | YVR -PEK 151,008 157,205 308,213
YVR -PVG 146,360 144,587 290,947
YYZ -PEK 284 284
Available
YVR -PEK 210 222 432
Seats
YVR -PVG 202 298 500
YYZ -PEK 79.6% 79.6%*
Load
YVR - PEK 78.5% 85.6% 82.1%*
Factor
YVR -PVG 81.7% 72.3% 77.0%*

Source: Compiled from ICAO Traffic by Flight Stage Database

*: Average of the load factor for a particular route
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Figur_e 5.1 Market Share by Carriers in the Canada — China Market, 2006
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Figure 5.2 Air Canada’s Market Share from 2004 to 2006, Canada — China Market
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As discussed in Chapter 2, the air passengers volume in the Canada—China market have been

consistently increasing over the years, from 400,000 in 2004 to 600,000 in 2006. One of the

main reasons for such traffic increase was that the flight frequencies between these two
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countries were increased (shown in Table 5.2). However, frequency increase could not keep
up with the increase in demand, as reflected by the increase in the average load factor. This
implies that potential passengers may have been blocked out of the direct flight market due

to the capacity regulation. Many of them were forced to route via a third country.

Table 5.2 Capacity Changes for Each Route (2004 — 2006)

2004 2005 2006

YYZ-PEK - 244 465
Flight YVR -PEK 1,372 1,389 1,427
Frequency | YVR-PVG 894 1,083 1,208
Total 2,266 2,716 3,100
YYZ - PEK - 80.5% 79.6%
Average YVR -PEK 81.7% 81.9% 82.0%
Load Factor | YVR -PVG 68.0% 71.2% 77.0%
Average 74.9% 77.9% 80.0%

Source: Complied from ICAO Traffic by Flight Stage Database

Air passengers are generally classified to two broad groups: leisure passengers and business
passengers. Leisure passengers and business passengers have different demand elasticities
and frequency elasticities, consequently their responses to the air liberalization may be
different. For example, more leisure passengers may be attracted by the lower airfare while
potential business travellers may be attracted by the higher frequency. However, due to the

data limitation, this study is not able to distinguish the reactions between leisure and business

passengers.

5.1.1.2 Airfares for Canada-China Market

Market average airfare is used in the model. In order to measure the market average airfare,
we have to retrieve the airfares for each of the route-carrier combinations. For example, for

the YVR~PEK route, we have to obtain airfares for 5 route-carrier combinations:
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e YVR-PEK, Air Canada non-stop services
e YVR -PEK, Air China non-stop services
e YVR-ICN - PEK, Korean Air one-stop services
® YVR -NRT - PEK, Japan Airlines one-stop services
* YVR -HKG - PEK, Cathay Pacific one-stop services
With the airfares for each route-carrier combination, market average airfare can be calculated

by taking the arithmetic mean of the above 5 route-carrier combinations.

As we all know, airfares vary greatly between the peak season and the off-peak season. In
order to account for the seasonality of the airfare we collect and compute three sets of the
average airfare for each route-carrier combination: April (shoulder season), July (peak

season), and November (off-peak season).

Note that the one-stop airfares retrieved from Expedia may be overvalued because the air
services between Canada and Japan, Korea and Hong Kong were restrictive and the capacity
for these routes may not be enough to show the real price for the one-stop route-carrier
combinations. Hence, using the observed one-stop airfares without any adjustment would
have caused biases in the simulations. Since it is difficult to reflect the real price for the one-
stop airfares, we use a different approach to calculate the market average airfare (shown in
equation 4.6). The logic is that the travel time is different between direct flight and one-stop
flight. Passengers are willing to pay more for the direct flight as it save the travel time.
Therefore, given the average airfare for a non-stop route and the WTP for the travel time, we

can calculate the average market airfare for a particular simulated OD market.

It should be noted that only taking into account of the WTP of the travel time is insufficient
because passengers prefer to choose an airline with better services and are often willing to
pay more for services such as service efficiency, language fluency, airport services, etc.
Therefore, by introducing quality index, the equation 4.6 also captures the character that an
airline can charge an airfare other than other carriers in a particular route according to the

quality of the service they provide. Defined in the methodology section, an airline’s quality
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index is the airline’s quality rate divided by the average quality rate of the airlines in the
market, in which the airline’s quality rate can be retrieved from SKYTRAX®,

Noted that we collect the lowest prices from Expedia always provides the lowest price. We
believe the average yield airline receives would be higher than the lowest Expedia fares
Therefore, all these fares were adjusted upward by 15%. Table 5.3 presents the average

airfare used in our simulation.

Table 5.3 One Way Average Market Airfares for Each Route-Carrier Combination, 2008

Market average
Air Canada Air China China Eastern
airfare
YYZ - PEK ($) 1,136 1,024
YVR - PEK ($) 805 678 727
YVR -PVG ($) 727 601 665

Ideally, we should have collected the 2006 airfare data in order to be consistent with the
traffic data. However, the 2006 airfare for Canada — China market is unavailable. Therefore,

the average spot airfare was used in this study.

5.1.2. Cost Function

As described in Chapter 4, the cost function includes two terms, the passenger operating cost
and the flight operating cost. In order to obtain the data of unit cost per passenger (per-
passenger operating cost) and unit cost per flight (per-flight operating cost), one must
identify the total segment operating cost (the cost for a particular route) for each airline first.
Unfortunately, such information is confidential. One way to estimate the segment operating
cost is to multiply the total operating cost by the proportion of the ASK (Available Seat
Kilometers) on a specified route in the total ASK for a given airline. In order to do this, the
first step is to measure the value of the CASK (Cost per Available Seat Kilometers).

%8 SKYTRAX presents an online summary of the actual quality ranking of airlines around the world.
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5.1.2.1 The Value of the CASK
An airline’s CASK depends greatly on average stage length as well as other factors such as

percentage of non-passenger business, percentage of leased aircraft, and etc. Using the
CASK directly without any adjustment may be misleading. Therefore, we need to adjust
CASK by average stage length.

Brander and Zhang (1990) have proposed a method to adjust CASK by introducing 6:

D -6
G =G (‘f“)

C, = ith airline's actual CASK
C,_, = ith airline's adjusted CASK

a-i

D, = the distance of route k
I, = stage length of airline i

It is well known that airline costs are strictly concave in distance rather than linear, which
implies0 <@ <1. The higher the value of 6, the stronger the tapering effect. Brander and
Zhang (1990) used 6 = 0.5 for the base case analysis of the U.S. domestic market. However,
considering the international overseas market, there is not a strong tapering effect. Thus, this
study adjusts 0 to a lower value, say 6 = 0.2. The adjusted CASK will be:

Table 5.4 Carriers CASK, 2006%

Total  Operating | ASK Average Stage | CASK Adj. CASK
Cost (US$ million) | (million) | Length (km) (US cents) | (US cents)

Air Canada 6,430 98,283 1,405 6.542 4.366*

Air China 4,141 83,492 1,727 4.960 3.606

China

E 3,775 70,468 1,435 5.358 3.709
astern

Source: Compiled from Airlines’ Annual Report 2006 & ICAO Financial Database

% Note that the adjusted CASK for the indirect route-carrier combinations would vary depending on
which routes they serve. Due to the limit of space, this information will be presented in the appendix.
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*: Air Canada serves YYZ — PEK, YVR — PEK and YVR — PVG routes. Thus, Air Canada
has different adjusted CASK for each route. The adjusted CASK in the above table uses
YYZ - PEK as an example.

With the adjusted total operating cost for each route-carrier combination, the ASK for the
specified route and the total ASK for each carrier, one can calculate the estimated segment

operating cost for each route-carrier combination as shown in Table 5.5:

Table 5.5 The Segment Operating Cost for Each Airline on Each Direct Route, 2006

Adj. Total ASK for Total Segment
Operating Cost Routes ASK (million) | Operating Cost
(USS million) (million) (USS million)
Toronto - Beijing Route
Air Canada 4,291 1,402 98,283 61
Vancouver — Beijing Route
Air Canada 4,485 1,284 98,283 59
Air China 3,011 1,337 83,492 48
Vancouver — Shanghai Route
Air Canada 4,432 1,318 98,283 59
China Eastern 2,614 1,304 70,468 48

5.1.2.2 Per-Flight Operating Costs and Per-Passenger Operating Costs

As mentioned earlier, the block hour measure is used to compute the flight operating costs.
For the U.S. airlines, the aircraft specific block-hour operating costs are available from the
Bureau of Transport Statistics (FORM 41 data). Unfortunately, this study involves Canadian
and Chinese carriers where the block hour data is unavailable. To solve this problem, we take
American Airlines (AA) as the base airline, and adjust AA’s block hour costs with its relative
cost competitiveness to the Canadian and Chinese carriers to estimate the block hour cost of
Canadian and Chinese carriers. As explained by Gillen, Harris and Oum (2002), “this
involves taking account of the differential total factor productivity (TFP) and the aggregate

input price index between the AA and the carriers under our consideration”. Oum and Yu
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(2001) did an extensive cost competitiveness study. Their competitiveness estimates were

used for the adjustment.

Table 5.6 compares the block hour costs for AA with different aircraft types. After adjusting
the block hour costs by the cost competitiveness, the per-flight operating costs were
calculated (flying hours times the AA block hour cost adjusted by the cost competitiveness).
As FORM 41 does not have data for the aircraft A340, the direct competitor/equivalent

Boeing 777’s block hour costs were used as a proxy.

It should be noted that the cost competitiveness used in this study were estimated in 2001 and
thus out of date. Updated estimates should be used. However, a new cost model must be
estimated to update the cost competitiveness indicators, which will be major efforts with an

extensive data requirement, and beyond the scope of this thesis.

Table 5.6 Per-Flight/Per-Pax Operating Costs for Each Route-Carrier Combination, 2006

Block-hr Per-Flight | Per-Pax
Flying | Aircraft Costs Cost Operating | Operating
Hours | Type (AA) Competitiveness Costs Costs
(USS) (US$) (USS)
Toronto — Beijing Route
Air
13.17 777 7,908 8.5% 112,970 82
Canada
Vancouver — Beijing Route
Air
11.5 | 767-300 6,136 8.5% 76,558 30
Canada
Air
) 11.5 | 767-300 6,136 -9.3% 63,999 22
China
Vancouver — Shanghai Route
Air
12.08 | 767-300 6,136 8.5% 80,442 11
Canada
China
12.08 A340 7,123 -9.3% 86,666 60
Eastern
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It should be noted that, as indicated in Table 5.6, Air Canada had the highest per-passenger
operating cost on the YYZ — PEK route because it only operated 4 flights per week on this
route and was not able to carry enough passengers to lower the per-passenger operating cost.
This means Air Canada had to pay more in order to serve this route. Similarly, on the YVR —
PVG route, since Air Canada served 7 flights per week while China Eastern served 4 times
per week, Air Canada could carry more passengers. As a result, Air Canada took advantage
of the economy of scale or economy of density, and was able to save the per-passenger

operating cost.

5.2. Assumptions

We have to make a number of assumptions about the parameters used in the model as they

are “borrowed” from previous studies.

5.2.1. Price Elasticity and Frequency Elasticity

Considering China is a developing country whose residents are more sensitive to price than
other countries, it is reasonable to assume the price elasticity at -1.2 and a lower frequency
elasticity (0.15) for the Canada—~China market. In addition, sensitivity tests were conducted
within the range of [-1.0, -2.0] and [0.1, 0.6] for price elasticity and frequency elasticity,

respectively.

5.2.2. Conduct Parameter

The conduct parameter measures how aggressive airlines are. Fu, Lijesen and Oum (2006)
state that “the larger the negative conduct parameter, the more aggressive the firm’s

competition strategy”.

The simulations start from the point where the conduct parameter is equal to zero if airlines
under examination on a particular route are members of one alliance. Otherwise, the conduct
parameter is assumed to be -0.2. This assumption can be justified as alliance members
normally do not compete with each other, whereas the real competition exists among airlines
that are not in alliance. And again a sensitivity test will be conducted in order to measure the

changes in the price and quantity when the conduct parameter approaches to -1.
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5.2.3. Load Factors

Load factors, in this model, should be endogenous. However, due to the system constraints of
the model, the equilibrium of the load factor for each airline could not be calculated. Thus,
the load factor for the Canada—China market is assumed to be 0.75 when air liberalization is
introduced. Nevertheless, this assumption can be relaxed with sensitivity test to measure the
effect when the load factor is not 0.75 under a liberalized scenario or an Open Skies scenario.
The minimum level of the load factor in the sensitivity test was set at 0.6 assuming it would
not be worse than the current case without liberalization (the load factor of China Eastern

was 0.72 in 2006), and maximum at 0.95 since it is unrealistic to assume the plane would
always be full.

5.2.4. Operating Costs

Previous studies show that air liberalization and deregulation force carriers to improve their
productivity and efficiency as they face increased competition. Air liberalization relaxes
restriction on capacity and encourages new entrants. To survive the intensive competition,
carriers will have to improve their operating costs. Therefore, we assume carriers serving the
Canada—China market would reduce their costs by 5% if the air service between these two

countries were liberalized.
In summary, we estimate our empirical models and conduct a series of simulations based on

the data and assumptions discussed earlier. The following chapter will present and discuss

the simulation results.

52



Chapter 6. Empirical Results

In this chapter, we will measure the effects of liberalizing Canada’s restrictive bilateral ASA
with China. Two scenarios will be analyzed:
e Case I: deregulation of the price and seat capacity (frequency and aircraft size),

e Case II: deregulation of all restrictions on price, seat capacity and entry.

The aggregate seat capacity that carriers can offer is usually restricted by bilateral
agreements. Although this type of agreement allows trade-off between frequency of service
and aircraft size, for most bilateral routes the cost characteristics and the need to offer near
daily flights limit the choice down to one or two aircraft types. Therefore, for convenience of

analysis, our model will incorporate frequency competition only.

In section 6.1, we present the expected results of the liberalization cases I and II.  Section
6.2 presents the design and results of sensitivity tests on the parameter values only for the

Case II. The summary results are provided in section 6.3

6.1. Expected Economic Effects of Bilateral Air Services Liberalization

In this section, we discuss the expected results of Case I deregulation (price and frequency
deregulation) and Case II deregulation (open skies — deregulation of 3"/4™ freedom traffic
and entry) for each of the Canada-China bilateral routes.

6.1.1. Expected Results under Case I Deregulation: Price and Flight Frequency

In this sub-section, the computational results for the Case 1 deregulation are reported and

compared to the Base Case (2006 calendar year situation).

YVR — PEK (Vancouver — Beijing) Route
Since both of the current bilateral carriers serving this market (Air Canada and Air China)

are Star Alliance partners and have just started their codeshare flight operations, there is a

risk that these two carriers may not compete vigorously in this market. Therefore, we decide
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to set their conduct parameter at zero signifying Cowrnot competition in this duopoly

market’°.

Our computational results based on the model presented in Chapter 4 are reported in Table
6.1. The key expected results of Case I deregulation in this market are:
e average airfare on the direct YVR-PEK travel would fall by 16.7%;
e total passenger volume to increase by 22.4%, from 253,092 (Base Case 2006
actual volume) to 309,699 passengers, and

e combined frequency of the two carriers to increase by 33.8%.

Table 6.1 Expected Results: Case I (Deregulating Airfare and Frequency), YVR-PEK

Air Canada Air China Total/Average
YVR - PEK Expected Expected Expected
Base Case Outcome Base Case Outcome Base Case Outcome
(4) (Y] (GY)
Airfare (US$) 1,610 1,353 1,357 1,119 1,484 1,236
(-16.0%) (-17.5%) (-16.7%)
Passenger 118,593 143,464 134,499 166,235 253,092 309,699
(21.0%) (23.6%) (22.4%)
Frequency 719 911 708 998 1,427 1,909
(26.7%) (41.0%) (33.8%)
AProfit
- -13,099 - -16,489 - -29,588
(USS$ “000)
ACS
- - - - - 62,827
(USS$ 000)
ATotal Welfare
- - - - - 33,228
(USS$ “000)

Note: In obtaining the above computational results, conduct parameter was set at 0 (Cournot
competition)

30 Since Air China began their codesharing flight operations with Air Canada only from 2008,
and our study is based on year 2006 data, the nature of competition in YVR-PEK route in
2006 may be better characterized by Cournot competition than collusion.
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The results in Table 6.1 indicate further that under Case I deregulation, Air Canada would
not lose passengers despite that they charge a higher average fare than the airfare Air China
would charge. The reason for this appears to be that Air Canada is able to provide better
services for which passengers are willing to pay more. On the other hand, Air China would
attract more passengers by offering more flight frequencies taking advantage of their lower
unit cost of flight operation. As a result, as both carriers take advantage of their respective
strengths, the equilibrium market shares of the two carriers under Case I deregulation would

remain essentially the same as the Base Case as shown in Figure 6.1.

Consumers would benefit under Case I deregulation as indicated by the US$63million
increase in the consumer surplus in the market per year. On average, the consumer surplus
increases by US$203 per passenger. The aggregate economic welfare (sum of producers’

and consumer surpluses) would increase by about US$30 million per year in this market®'.

Figure 6.1 Market Shares: Case I vs. B'(_z_se Case (YVR - PEK)

Share of Revenue Passengers (YVR - PEK) Share of Revenue Passengers (YVR - PEK)
Casel Base Case

B Air Canada, | B Ar Canada |
|@Ar China_| | W Air China_| |

YVR — PVG (Vancouver — Shanghai) Route

Once price and seat capacity restrictions are removed (without allowing new entry), the

incumbent carriers are expected to increase flight frequency on this route. The increased seat
capacity would lead to lower airfares. Consequently, total passenger traffic volume on this
direct route would increase. The increase in traffic would consist of two components:

passengers stimulated by lower airfares, and passengers switching from one-stop routes (via

' We can not regard all 100% of Air Canada’s producer surplus belong to Canada because Air
Canada’s shareholders are widely distributed via Toronto Stock Exchange. However, since it is
difficult to retrieve the information on composition of the carriers’ ownerships, we are not able to
allocate the total carriers’ losses to various foreign and domestic shareholder groups.
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Korea, Hong Kong, or Japan points) to the direct route due to the lower airfares and

improved frequencies.

Table 6.2 presents the expected market outcomes on this route, which would prevail under

Case . The key results are:
e the average non-stop airfare would decrease by 6.2%;

e the total passenger traffic volume would increase by 29.7%, from 224,055 (2006) to
290,541 passengers; and

e the combined frequencies of Air Canada and China Eastern increase by 34%.

Table 6.2 Expected Results: Case I (Deregulating Airfare and Frequency), YVR-PVG

Air Canada China Eastern Total/Average
YVR - PVG Expected Expected Expected
Base Case Outcome Base Case Outcome Base Case Outcome
(Y] 4) (Y]
Airfare (US$) 1,454 1,385 1,202 1,106 1,328 1,245
(-4.8%) (-8.0%) (-6.2%)
Passenger 119,526 149,918 104,529 140,624 224,055 290,541
(25.4%) (34.5%) (29.7%)
Frequency 723 990 485 629 1,208 1,619
(36.9%) (29.7%) (34.0%)
AProfit
- -2,758 - 1,683 - -1,705
(US$ “000)
ACS
. - - - - 35,400
(USS$ “000)
ATotal Welfare
- - - - - 33,695
(US$ “000)

Note: In obtaining the above computational results, conduct parameter was set at -0.2

With its better service quality, Air Canada would be able to charge a higher airfare than
China Eastern, who has cost advantage but is not strong enough to make up the disadvantage

of the poor service quality. Therefore, Air Canada would still be able to lead the market even
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while charging a higher airfare. The market share of the two carriers serving the market

under the Case I will be presented in Figure 6.2.

Along with the increasing competition, the carriers’ profit would decrease. As shown in
Table 6.2, the decrease of carriers’ profit would be above US$1 million per year. However,
the reduction of the airfare and the increase of the frequency would increase consumer
surplus by over US$35 million per year. Overall, the aggregate economic welfare would
increase by about US$30 million per year. Given the expected passenger volume on this

route, the additional consumer surplus per passenger would be US$122 per year under Case
II.

Figure 6.2 Market Shares: Case I vs. Base Case (YVR —PVG) _

Share of Revenue Passengers (YVR - PVG) Share of Revenue Passengers (YVR - PVG)
Case | | Base Case

B Ar Canada |

(@ Air Canada |
B China Eastern |

' China Eastern

Note that Air Canada was the only carrier that served the Toronto — Beijing route in 2006.
With the entry restriction, Air Canada would continue to enjoy monopoly power without
having to change its strategy. Hence, the simulation does not include the Toronto — Beijing

route under Case I (deregulation of price and flight capacity only).

6.1.2. Expected Results under Case II Deregulation: Price, Flight Capacity and Entry

In case II, new carriers are allowed to enter the markets. For examples, in the long term,
Westjet from Canadian side and Shanghai Airlines from China side may enter the
Vancouver—Shanghai route, and Air China may enter the Toronto—Beijing route. Considering
there are only a limited number of international airlines existing in both countries, we
decided to analyze the case where only one new carrier is assumed to enter the market. Since

the new entrant carrier by definition has never served the route, it is difficult to predict their
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operating costs for the route. Therefore, we have to assume that new entrants will enter the

market with the same operating cost as Air Canada.

The empirical results for Case II deregulation are presented below for each of the Canada-

China routes.

YVR — PEK (Vancouver — Beijing) Route

The competition would become intensive under Case II (deregulation of price, flight capacity

and entry), which implies that the airfares are expected to further decrease. The key results

for this route shown in Table 6.3 are presented as follows:

e the average round-trip airfare would fall to US$1,160, from US$1,483, by 21.8%;

e the passenger volume would increase by 42.6%, from 253,092 to 360,955 passengers;
e the total flight frequency would increase by 56.9%.

Table 6.3 Expected Results: Case II (Deregulating Airfare, Freq. and Entry), YVR-PEK

Air Canada Air China N Total/Average
ew
YVR - PEK Expected Expected Expected
g:: Outcome g:: Outcome Entrant g:: Outcome
(GY) (4) (aY)
Airfare (USS$) 1,610 1,291 1,357 1,063 1,128 1,483 1,160
(-19.8%) (-21.7%) (-21.8%)
Passenger 118,593 133,011 134,499 154911 73,033 253,092 360,955
(12.2%) (15.2%) (42.6%)
Frequency 719 845 708 930 464 1,469 2,239
(17.5%) (31.4%) (56.9%)
AProfit
- -19,172 - -22,848 5,366 - -36,654
(US$ <000)
ACS
- - - - - - 84,058
(USS <000)
ATotal Welfare
- - - - - - 47,404
(USS$ 000)

Note: Assume conduct parameter to be 0.
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It is interesting to note that the new entrant would not cause a distraction of passenger
volume from the incumbent airlines under Case II (deregulation of price, flight capacity and
entry). The traffic volume for Air Canada and Air China would increase by 12.2% and 15.2%,
respectively. The flight frequency would also increase by 17.5%, from 719 to 8435, for Air
Canada, and by 31.4%, from 708 to 930, for Air China. Nonetheless, it is expected that the
new entrant would take a portion of the market share. As shown in Figure 6.3, Air China
would retain its leading position by taking 43% of the market, followed by Air Canada and
the new entry at 37% and 20%, respectively.

As reported in Table 6.3, although the overall decrease in carriers’ profits on the this route
would be over US$35 million per year, consumer surplus would significantly increase by
about US$84 million per year due to the reduction of the airfare and increase of the flight
frequency. On average, the increase in consumer surplus would be US$233 per year per
passengers. It is important to understand that not only the carrier’s profit but also consumer
surplus should be considered when evaluating policies. Under Case II deregulation, the
aggregate economic welfare gains (sum of producer surpluses and consumer surplus) would

be above US$45 million per year.

Figure 6.3 Market Shares: Case II vs. Base Case (YVR - PEK)

Share of Revenue Passengers (YVR - PEK) | Share of Revenue Passengers (YVR - PEK)
Caselll [ Base Case

'@ Air Canada |
W Air China
{0 New Entrant

@ Air Canada
@ Air China

YVR — PVG (Vancouver — Shanghai) Route

The intensive competition under Case II deregulation on this market would further force the

airfare to decline (see Table 6.4). The key expected outcomes for this market are:
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o the decrease in the average non-stop airfare would be 19%;

e the passenger volume would increase by 41.7%, from 224,055 (Base Case) to

371,433 passengers; and

e the combined flight frequency would increase by 50.1%.

Table 6.4 Expected Results: Case II (Deregulating Airfare, Freq. and Entry), YVR - PVG

Air Canada China Eastern N Total/Average
ew
YVR -PVG Expected Expected Expected
g:ss: Outcome gg Outcome Entrant gzz Outcome
Q) ((2Y) )
Airfare (USS$) 1,454 1,231 1,202 979 1,018 1,328 1,076
(-15.3%) (-18.6%) (-19.0%)
Passenger 119,526 127,751 104,529 110,285 79,397 224,055 371,433
(6.9%) (5.5%) (41.7%)
Frequency 723 843 485 493 477 1,208 1,814
(16.6%) (1.7%) (50.1%)
AProfit
- -17,097 - -9,825 5,112 - -21,810
(USS$ 000)
ACS
- - - - - - 61,872
(US$ “000)
ATotal Welfare
- - - - - - 40,062
(USS$ “000)

Note: Assume conduct parameter to be -0.2.

The traffic volume for incumbent carriers — Air Canada and China Eastern — would increase

by 6.9% and 5.5%, respectively, even under case II in which new entrants are free to enter

(see Table 6.4). Despite of the increase in the passenger volume for both incumbent carriers,

the new entrant would be able to take a portion of the market share from them. In this

particular route, the new entrant would have 25% of the market share under Case II

deregulation (Figure 6.4). Air Canada would retain its leading position, but at the level of

40% compared to the base case of 53%.
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Similar to Vancouver — Beijing route under Case II, the margin for each carrier would
decrease whereas consumer surplus would increase. As shown in Table 6.4, the overall
carriers’ profit would decrease by US$21 million per year. However, consumer surplus
would increase by above US$60 million per year. On average, the increase of consumer
surplus per passenger would be US$167 per year. Overall, the aggregate economic welfare
gain would be over US$40 million per year.

Figure 6.4 Market Shares: Case II vs. Base Case (YVR -~ PVG)

Share of Revenue Passengers (YVR - PVG) I . Share of Revenue Passengers (YVR - PVG)
Case ll | | Base C I
B ArCanada | |
r Cana |
| - i
® China Eastern| mi
O New Entrant | 8 Chine Easteml

YYZ — PEK (Toronto — Beijing) Route
Air Canada was the only carrier serving the YYZ — PEK route with four flights per week (5

flights in peak season) in 2006. Once the entry restriction is removed, Air Canada would no
longer be able to enjoy monopoly power as new entrant(s) would enter the market for
monopoly margins. The airfare is expected to decrease when moving from monopoly market
to duopoly market. The key results shown in Table 6.5 are presented as follows:
e the average non-stop airfare would decrease by 28.4%;
e the passenger volume would increase by 33.1%, from 150,230 to 140,073 passengers;
and

e the combined flight frequency would increase by 42.4%.
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Table 6.5 Expected Results: Case II (Deregulating Airfare, Freq. and Entry), YYZ — PEK

Air Canada Total/Average
YYZ- PEK Base Case Expected New Entrant Base Case Expected
Outcome (A) Outcome (A)
Airfare (USS$) 2,271 1,786 1,469 2,271 1,627
(-21.4%) (-28.4%)
Passenger 105,230 87,177 52,896 105,230 140,073
(-17.2%) (33.1%)
Frequency 465 409 248 465 658
(-12.0%) (42.4%)
AProfit
- -34,317 8,060 - -26,258
(US$ “000)
ACS
- - - - 48,433
(US$ “000)
ATotal Welfare
- - - - 22,175
(US$ “000)

Different from the YVR — PEK and YVR — PVG routes, passengers carried by the incumbent
carrier, Air Canada, would decrease by 17.2% from 105,230 to 87,177 passengers under
Case II (deregulation of price, seat capacity and entry). As shown in Figure 6.5, the new
entrant would take 38% of the market.

Along with diminishing monopoly power, carriers would see a decrease of profit. The overall
carriers’ profit, as presented in Table 6.5, would decrease by US$26 million per year.
However, on the other hand, consumer surplus would increase by almost US$50 million per
year. On average, the increase of consumer surplus per passenger would be US$346 per year.

The aggregate economic welfare would increase by above US$20 million per year.
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Figure 6.5 Market Shares: Case II vs. Base Case, (YVR ~PVG)

Share of Revenue Passengers YYZ - PEK
Case |

@ Air Canada
@ New Entrant

6.1.3. Summary of the Expected Results

In the above, we presented the expected economic effects of Case I and Case II deregulation
of bilateral air services for each of the Canada-China bilateral markets. Overall, the results
show that the deregulation leads to the reduction of the average airfares which would attract

additional passengers, and thereby induces carriers to increase their flight frequencies.

Table 6.6 presents the aggregate results of all Canada-China routes under two deregulation
cases: Case I (deregulation of price and seat capacity only) and case II (deregulation of price,

seat capacity and entry).

Consumer surplus would increase by US$98 million per year and US$194 million per year
under Case I and Case II, respectively. If we assume that 60% of the passengers are Canadian
residents32, the increase in the consumer surplus to Canada would be over US$100 million
under Case II (full deregulation).

With Case I deregulation the total combined surpluses of air carriers would decrease by
US$16 million and US$15 million per year for Canadian and Chinese carriers, respectively.
With Case II deregulation the total carrier surpluses of Canadian and Chinese carriers would
decrease by US$65 and US$20, respectively. As expected, the more the bilateral market gets

32 Again, it is more useful to know how much of the increased consumer surplus belongs to residents
of Canada as opposed to foreigners. However, we are not able to allocate the consumer surplus gains
to various nationalities because of the lack of data on composition of travelers on each of these routes.
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liberalized, the lesser the carriers’ surpluses and the larger the consumers benefits becomes.
Since the increase in the consumer surplus usually far outweighs the decrease in carriers’
surpluses, the aggregate economic welfare would significantly increase: an increase of

US$68 million per year with Case I deregulation, and US$110 million per year with Case IL

Table 6.6 Summary Economic Effects under Two Levels of Liberalization

Case I Case II
AConsumer Surplus ACS 98,227 194,363
(US$ 000) ACS/Pax 0.163 0.240
Canadian Airlines -15,858 -65,221
ACarriers Surpluses
Chinese Airlines -14,805 -19,501
(USS$ “000)
Total -30,663 -84,722
AAggregate Welfare (US$ <000) 67,564 109,642

Case I: deregulating airfare and seat capacity
Case II. deregulating all including airfare, seat capacity and entry

As mentioned in Chapter 4, we assume the total traffic to be the Origin-Destination traffic. It
should be noted that the economic effects presented above are underestimated as this study
does not take into account of the possibility of attracting more traffic from behind and/or
going beyond the route (OD) markets being deregulated. For example, when deregulation of
YVR-PVG market lowers airfares and increase flight frequencies on that route, it is possible
to attract more YWG-PVG and YWG-CTU passengers to travel via YVR-PVG against
routing their travel via ORD-PVG (see illustration in Figure 6.6%.

* For example, consider there are two passengers originating from Winnipeg, one to Shanghai and
the other to Chengdu (China). The passenger to Shanghai could take the flight via Vancouver, via
Chicago, or via Chicago and Hong Kong. The passenger to Chengdu could take the flight via
Vancouver and Shanghai, via Chicago and Shanghai, or via Chicago and Hong Kong. The price
reduction due to the bilateral Canada-China ASA liberalization would induce these two passengers to
route their trips via Vancouver. Obviously, this study is not able to measure the liberalization effects
on these two passengers and to capture the route substitution effects beyond and behind the
Vancouver-Shanghai route. Therefore, our estimates are considered to be the lower bound of the
effects of air liberalization.
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Figure 6.6 An Air Transport Network Beyond or Behind the Vancouver-Shanghai OD traffic

T \ @ Air Liberalization Area
HKG <4—>» Segments ---

6.2. Sensitivity Tests

The empirical results reported in the above are based on specific assumed values of airlines’
conduct parameters, passenger load factors, elasticities of demand with respect to price and
flight frequency, etc. Therefore, it is useful to investigate how sensitive our key results
would be if values of these parameters were changed. For simplicity, we limit our

sensitivity tests only to case II (deregulation of price, seat capacity and entry).

6.2.1. Sensitivity Test on Firm’s Conduct Parameter
The following values of the conduct parameter were used in obtaining the results reported
previously:

e 0for YVR -PEK and YYZ — PEK routes;

e -0.2 for YVR — PVG route

For each of these three routes, we conduct the sensitivity test on the conduct parameter

values between 0.0 (Cournot Competition) and -1.0 (Bertrand Competition) by increment of
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-0.2 each time. The range [0.0, -1.0] was chosen because the complete deregulation of price,
capacity and entry (Case II) would not lead to a more collusive market situation than under
the current bilateral ASA regime. Brander and Zhang (1990, 1993) found that Cournot
model seems much more consistent with a cross-section data set of Chicago-based duopoly
airlines routes involving American Airlines and United Airlines. Previous studies also
suggested that airline competitive regime lies between Cournot and Bertrand games in
various markets, but closer to Cournot (Oum, Zhang and Zhang, 1993, and Fisher and
Kamerschen, 2003).

The graphs in Figure 6.7A describe how average airfares and traffic volumes change for each
of the current Canada — China routes as the value of conduct parameter changes from 0.0, to
-0.2, -.0.4, -0.6, -0.8 and -1.0. The results indicate a consistent pattern in all Canada-China
route markets that average airfare would decrease and the traffic volume to increase when the

value of the conduct parameter in our model is lowered.

The graphs in Figure 6.7B show how profits of each of the bilateral carriers change on each
of the current Canada-China routes as the value of conduct parameter is changed in the same
way as in Figure 6.7A. In most of the cases, the profit of each carrier would decrease when
the competition becomes intensive®*. A carrier would be out of the market if it has a negative
profit. As shown in the graphs, the carrier would exit when conduct parameter is equal to -
0.6 for YVR — PEK route, and -0.8 for YVR — PVG and YYZ — PEK routes. It should be
noted that the competition would decrease when a carrier is out of the market, and thereby
the remaining carriers would be able to charge a higher airfare. However, other new entrant
may be waiting for entry to share the market. Therefore, it is expected that the airfare would

decrease again when new carrier(s) re-enter the market.

The graphs in Figure 6.7C present the change in consumer surplus on each of the routes as

the value of conduct parameter is changed. For all three routes, consumer surplus would

3 The carriers’ profits reported in this thesis may not be accurate as we use a simplified cost function
in the model which only includes two variables. However, the decreasing trend is correct when
conduct parameter changes from 0.0, to -0.2, -0.4, -0.6, -0.8 and -1.0.
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increase when the conduct parameter is changed from 0.0 to -1.0°°. In addition, in Figure

6.7D, we present how the aggregate welfare changes on each of the routes as the value of

conduct parameter is changed. The graphs show that the change in the aggregate welfare

would increase when the competition is more intensive, which implies that the total welfare

gain would increase incrementally.

Figure 6.7 Results of Sensitivity Tests on Conduct Parameter
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point.
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6.2.2. Sensitivity Test on Load Factor

Fgure 6.6C: Change of Consumer Surplus Figure 6.8C: Change of Consumer Surplus
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We assume a 75% load factor to estimate the economic effects of bilateral air services

liberalization for both deregulation Cases I and II. In order to measure how sensitive the
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results are with different load factors, we conducted sensitivity tests by increasing the value

of the passenger load factor from 60% to 95% with 5% interval.

The graphs in Figure 6.8A present how airfare and traffic volume change on each of the
routes as the load factor is increased from 60% to 95% with 5% interval. The graphs show
that the airfare has a negative relationship while the traffic volume has a positive relationship
with the load factor. When the load factor approaches 95%, although more passengers would
be carried, the services quality would be compromised because of the crowded airplane, and
thus, the airfare would be forced to decrease. It is interesting to note that the situation would
not be worse than that of the base case even when the load factor is under the lower bound

(60%) for all three routes we estimated.

The graphs in Figure 6.8B describe how the carriers’ profit changes for each of the routes as
the load factor changes from 60% to 95% by increment of 5% each time. Consistently, the
carriers’ profit is positively related to the load factor for all three routes. Given the
passengers to be carried, airlines would be able to arrange fewer flights to accommodate the
traffic volume with the increase of the load factor. Therefore, carriers would be able to

reduce the operating costs and generate more profits.

The graphs in Figure 6.8C present how consumer surplus changes for each of the routes as
the load factor changes from 60% to 95% by increment of 5% each time. Consumers would
benefit from the reduction of the airfare when the load factor increases. As a result, there
exists a positive relationship between consumer surplus and the load factor for all three

routes.
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Figure 6.8 Results of Sensitivity Tests on Load Factor

Fgure 6.7A: Sensitivity Tests on Load Factor
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Figure 6.7C: Change of Consumer Surplus v.s. Load Factor Figure 6.7C: Change of Consumer Surplus v.s. Load Factor
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Note that the above figures capture the character in which only one variable (load factor) is
allowed to change. The detailed results will be presented by two-variable tables (conduct

parameter and load factor) in the appendix A.3.

6.2.3. Sensitivity Test on Price and Frequency Elasticity

We use the following price elasticity and frequency elasticity in the computable model to
estimate the economic effects of air liberalization under two cases:
e 1.2 for price elasticity;

e (.15 for frequency elasticity

This sub-section will present the sensitivity tests on elasticities of demand with respect to
price and flight frequency with the range [-1.0, -2.0] and [0.1, 0.6], respectively. The range
of price elasticity was chosen considering the majority of the figures fall within [-0.8, -2.0]
(Oum, Waters and Yong, 2006), and passengers in Canada — China market should be more
sensitive to the price. The reason to choose the above range for frequency elasticity is that
the passengers are inelastic to the flight frequency, and many previous studies suggest that

the frequency elasticity would be between 0.1 and 0.6.
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The graphs in Figure 6.9A capture the results of sensitivity tests on price elasticity in terms
of airfare and traffic volume by increment of -0.1 each time from -1.0 to -2.0. For all three
Canada — China routes, given the frequency elasticity, the average airfare would continue
decreasing if passengers become more sensitive to the price. A reduction of the airfare would
attract additional passengers to fly with the direct routes. It should be noted that the results,
even under the lower bound of price elasticity (-1.0), would be better than the situation under
the base case, which implies that air liberalization would have a positive impact on the

market.

The graphs in Figure 6.9B present the results of sensitivity tests on frequency elasticity in
terms of airfare and traffic volume by increment of 0.05 each time from 0.1 to 0.6. As shown
in the graphs, the airfare is negatively related to the frequency elasticity for all three routes.
Although there is no consistent pattern for the change of traffic volume, it tends to decrease
when passengers become sensitive to the frequency. The reason may be that, given the price
elasticity, increasing flight frequency itself would not stimulate reasonable additional
passengers to the market. Since carriers would have to charge a lower airfare, as rational
entities that pursue maximization of profit, they would rather run fewer flights if passengers
are sensitive to the flight frequency. Although the traffic volume may be negatively related
to the frequency elasticity, it is interesting to note that, for all three routes, the results would
be better even under the lower bound of frequency elasticity (0.6) compared to the situation

under the base case.
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Figure 6.9 Results of Sensitivity Tests on Elasticities — Price and Traffic Volume
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The graphs in Figure 6.10 show how the aggregate carriers’ profit changes for each of the
three routes as elasticities of demand with respect to price and flight frequency change. It is
consistent that the aggregate carriers’ profit would be positively related to price elasticity

whereas negatively related to frequency elasticity for all three routes. This means that airlines
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would be able to earn more profits if passengers are sensitive to the price due to the economy

of scale or economy of density. However, if passengers are sensitive to the frequency alone,

carrier would have to charge lower airfare, offer fewer flights, and carry fewer passengers.

Hence, the profit would decrease along with the increase of frequency elasticity.

Figure 6.10 Results of Sensitivity Tests on Elasticities — Aggregate Carriers’ Profit
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The graphs in Figure 6.11 capture the results of sensitivity tests on elasticities of demand

with respect to price and flight frequency in terms of the change in consumer surplus. The

graphs show that 1) the change in consumer surplus increases incrementally when passengers

become sensitive to the price, 2) the change in consumer surplus increases at a decreasing

rate when passengers become sensitive to the frequency.

Figure 6.11 Results of Sensitivity Tests on Elasticities — Change in Consumer Surplus
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Again, the above figures only present the results by changing one variable. It might be of
interest to capture the whole picture using a two-dimension measurement. Because of the

limit of the space, such two-variable tables are shown in the Appendix A.3.

6.3. Summary

The empirical results presented in this chapter show that liberalization of bilateral air
services between Canada and China would decrease airfares, improve quality of the air
services, and increase volume of air traffic via stimulation. Although the carriers’ profits
would decrease, consumers would greatly benefit from the airfare reduction and the increase
in the flight frequency. Therefore, as expected the aggregate economic welfare would
increase with the Canada-China bilateral ASA liberalization.

In the sensitivity tests, we found that, with the change of the parameters of our computational
model in reasonable ranges, the equilibrium average airfare would still be lower and traffic
volume higher as compared to the base case. In addition, consumers would still be able to
enjoy the additional gains due to the reduction of airfare and improvement of frequency. This
implies air liberalization would have positive impacts on the Canada—China bilateral market

even under the worst case scenario: i.e., the lower bounds of the parameter values.
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Chapter 7. Conclusion

In this chapter, a short summary of this thesis is presented, followed by the summary of the

key findings and contributions. Further research issues for future endeavor are also given.

7.1. Summary of the Study and Key Results

International air services are generally regulated by bilateral Air Services Agreements (ASAs)
which are signed between each pair of nations linking the specific bilateral markets. Most of
the traditional bilateral ASAs are producer-interest (airline oriented) agreements operated
within the framework of the Chicago Convention. It has been argued that this type of
agreements is restrictive and inefficient to serve international air services. Therefore, there
have been rising calls for liberalization/deregulation of current bilateral ASAs towards

consumer-interest agreements.

We observed that most of the existing bilateral ASAs between Canada and Asian countries
are regulated by restricted bilateral ASAs.*® Liberalization of air services between Canada
and any of the Asian countries is expected to stimulate the market and attract additional
passengers to the markets. This is especially so for the Canada—China market because China
will continue to enjoy rapid economic growth in the foreseeable future and has a large

population base, much of which are untapped for air transport market.

Our literature review reveals that the existing studies are insufficient to understand the
magnitudes of the expected economic effects of air services liberalization for specific
bilateral markets linking Canada and Asia. The objective of this thesis is, therefore, to
contribute to understanding of the economic effects of liberalizing bilateral ASA between
Canada and China. In order to achieve this objective, we developed a computable model to
measure the economic effects of bilateral ASA liberalization, and applied to the case of
Canada-China bilateral air services markets. The example cases of bilateral liberalization

have been analyzed: namely, Case I (deregulation of price and flight capacity) and Case II

% The only exception is the announcement of Open Skies bilateral ASA between Canada and Korea
on 15 July, 2009.
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(complete deregulation of entry, price and flight capacity). The economic effects we
quantified include the change in average prices each bilateral carriers charge, change in
passenger volumes in the market, and market shares of each carrier as well as changes in

consumer and producer (carriers) surpluses under each of the two deregulation cases.

The key findings with and without bilateral ASA liberalization for the Canada—China market
are illustrated in Figure 7.1. The major expected effects of the Canada-China bilateral ASA
liberalization can be summarized as follows:

e As compared to the Base case, the average airfares would decrease, on average, by
11.8% and 24.0%, respectively, under Case I and Case II;

e The total passenger volumes would increase by 25.8% and 49.8% under Case I
deregulation and Case II deregulation, respectively;

e Although there would be a negative change of the carrier surpluses (profits), the
increase in consumer surplus outweigh very significantly the loss in carrier surpluses.
Therefore, the aggregate economic welfare would increase by US$67 million per year
under Case I deregulation, and about US$ 110 million per year under Case II

deregulation.

Figure 7.1 Potential Economic Effects of Canada-China Air Services Liberalization

78



7.2. Contributions of This Thesis

Most of the previous studies on air services liberalization are empirical studies that have used
various forms of regression analysis to identify and estimate the effects of air liberalization.
None of them is able to provide a direct insight of the expected effects of air services
liberalization for a specific market where a liberalized ASA is not yet concluded. Only a few
studies attempted to measure such impacts by constructing computable models. However, the
models in these studies are either preliminary (Booz Allen Hamilton, 2007) or limited. For
instances, some models fail to measure the effects with new entrance (the Productivity
Commission, 1999) while others fail to estimate the effects internally with the change of the
degree of competition (Gillen, Harris and Oum, 2002).

This study adopts a different approach by constructing an airlines profit maximization
function. The model is able to capture the response of an airline in the market with and
without air services liberalization. In addition, by introducing the conduct parameter, the
model allows us to measure the expected economic effects of air services liberalization -
under different degree of competitive inter-firm rivalry including the Cournot competition,
the Bertrand competition or somewhere in between. Capturing the degree of competition is
essential because carriers behave differently under different market situations. Even in the
same market, the degree of competition can be different among routes. The market outcomes
are likely to be influenced by the number of carriers existing in the routes, whether the

existing carriers are alliance partner or not etc.

The empirical findings of this paper provide direct insights to policy makers and bilateral
negotiators about the economic effects of liberalizing the Canada-China ASA. These

quantitative evidences were not available in the past literature.

The computable model in this study can be applied not only to the Canada—China case, but
also to any other bilateral markets in the world. With the data on a base case and the values
of the parameters of the model, one can compute equilibrium prices and quantities for a

specific bilateral market, and the carrier and consumer surpluses.
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7.3. Future Research Needs
Ideally the model for analyzing bilateral ASAs should be able to capture effects of the

change in a bilateral ASA between a pair of countries on:
(1) the origin-destination traffic between the two countries, say, country A and
country B;
(2) the transit traffic coming from behind country A (B), say from country C to go
country B (A) or to a point beyond country B via country A (B); and
(3) the pure through-traffic traveling between countries C and D with two

connections at country A and country B.

However, because of the time and resource limitations available for this thesis and the
limited data availability the scope of our thesis had to be limited only to the analysis of the
total traffic volume between two pair of airports; for example, the total passenger volume
moving between Vancouver (YVR) and Shanghai-Pudong (PVG) airports. In other words,
our model does not allow the separate analysis of passengers’ routing choice of (2) or (3)
from the direct OD traffic (1).

Future research should deal with the transit traffic (2) and through-traffic (3) adequately as

attracting their routing choice in favor of the liberalized bilateral routes is an important

reason for bilateral policy liberalization and/or open skies.
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Appendices

Appendix A.1 Key Terminology of Air Transport

Freedom of the Air

First Freedom of the Air - the right or privilege, in respect of scheduled international air
services, granted by one State to another State or States to fly across its territory without

landing (also known as a First Freedom Right).

Second Freedom of the Air - the right or privilege, in respect of scheduled international air
services, granted by one State to another State or States to land in its territory for non-traffic
purposes (also known as a Second Freedom Right).

Third Freedom of The Air - the right or privilege, in respect of scheduled international air
services, granted by one State to another State to put down, in the territory of the first State,
traffic coming from the home State of the carrier (also known as a Third Freedom Right).

Fourth Freedom of The Air - the right or privilege, in respect of scheduled international air
services, granted by one State to another State to take on, in the territory of the first State,
traffic destined for the home State of the carrier (also known as a Fourth Freedom Right).

Fifth Freedom of The Air - the right or privilege, in respect of scheduled international air
services, granted by one State to another State to put down and to take on, in the territory of
the first State, traffic coming from or destined to a third State (also known as a Fifth
Freedom Right).

ICAO characterizes all "freedoms" beyond the Fifth as "so-called" because only the first five

"freedoms" have been officially recognized as such by international treaty.

Sixth Freedom of The Air - the right or privilege, in respect of scheduled international air
services, of transporting, via the home State of the carrier, traffic moving between two other
States (also known as a Sixth Freedom Right). The so-called Sixth Freedom of the Air,
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unlike the first five freedoms, is not incorporated as such into any widely recognized air

service agreements such as the "Five Freedoms Agreement".

Seventh Freedom of The Air - the right or privilege, in respect of scheduled international air
services, granted by one State to another State, of transporting traffic between the territory of
the granting State and any third State with no requirement to include on such operation any
point in the territory of the recipient State, i.e the service need not connect to or be an

extension of any service to/from the home State of the carrier.

Eighth Freedom of The Air - the right or privilege, in respect of scheduled international air
services, of transporting cabotage traffic between two points in the territory of the granting
State on a service which originates or terminates in the home country of the foreign carrier or
(in connection with the so-called Seventh Freedom of the Air) outside the territory of the

granting State (also known as a Eighth Freedom Right or "consecutive cabotage").

Ninth Freedom of The Air - the right or privilege of transporting cabotage traffic of the
granting State on a service performed entirely within the territory of the granting State (also

known as a Ninth Freedom Right or "stand alone" cabotage).

Source: Manual on the Regulation of International Air Transport (Doc 9626, Part 4)

Tariff

Single Disapproval - one government may disapprove a tariff which fails to meet certain pre-

established conditions.

Double Disapproval - tariff proposed by carriers become operative unless both of the

governments disapproved.
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Appendix A.2 Carriers Quality Index

YVR - PEK Route

Alternative routes Carriers Carriers Quality | 5 competitors | 3 competitors
YVR -PEK Air Canada 3.25 0.95 1.02
YVR - PEK Air China 2.63 0.77 0.83
YVR - ICN - PEK Korea Air 3.60 1.06
YVR —NRT - PEK Japan Airlines 3.89 1.14
YVR - HKG — PEK Cathay Pacific 3.67 1.08 1.15
YVR - PVG Route
Alternative routes Carriers Carriers Quality | 5 competitors | 3 competitors
YVR-PVG Air Canada 3.25 0.96 1.03
YVR-PVG China Eastern 2.53 0.75 0.80
YVR-ICN -PVG Korea Air 3.60 1.06
YVR -NRT -PVG Japan Airlines 3.89 1.15
YVR - HKG - PVG Cathay Pacific 3.67 1.08 1.16
YYZ - PEK Route
Alternative routes Carriers Carriers Quality | 5 competitors | 3 competitors
YYZ -PEK Air Canada 3.25 0.99 1.02
YYZ - PEK Air China* 2.63 0.80 0.83
YYZ-ICN-PEK Korea Air 3.60 1.10
YYZ —NRT - PEK Air Canada 3.25 0.99
YVR - HKG - PEK Cathay Pacific 3.67 1.12 1.15

* new entrance

Note that there are other possible combinations during the simulation. However, due to the

limited space, they will not be presented.
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Appendix A.3 Carriers Adjusted CASK, 2006

YVR - PEK Route

Total Operating Cost ASK Average Stage CASK (US Adj. CASK
(USS$ million) (million) Length (km) cents) (US cents)
Air Canada 6,430 98,283 1,405 6.542 4.564
Air China 4,141 83,492 1,727 4.960 3.606
Korea Air 4,684 71,895 2,308 6.515 4.950
Japan Airlines 8,246 87,987 1,667 9.372 6.598
Cathay
. 4,498 89,118 4,255 5.047 4.086
Pacific
YVR - PVG Route
Total Operating Cost ASK Average Stage CASK (US Adj. CASK
(USS$ million) (million) Length (km) cents) (US cents)
Air Canada 6,430 98,283 1,405 6.542 4.510
China Eastern 3,775 70,468 1,435 5.358 3.709
Korea Air 4,684 71,895 2,308 6.515 4.960
Japan Airlines 8,246 87,987 1,667 9.372 6.644
Cathay
. 4,498 89,118 4,255 5.047 4.138
Pacific
YYZ - PEK Route
Total Operating Cost ASK Average Stage CASK (US Adj. CASK
(US$ million) (million) Length (km) cents) (US cents)
Air Canada 6,430 98,283 1,405 6.542 4.366
Korea Air 4,684 71,895 2,308 6.515 4.726
Air Canada
6,430 98,283 1,405 6.542 4250
(NRT)
Cathay
. 4,498 89,118 4,255 5.047 3.986
Pacific
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