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Abstract

This dissertation provides new contributions ontnsport economics with respect to

the issue of vertical relations between airports ainlines.

Chapter 1 provides an interpretive review of moaélairport-airline interaction. While
assessing how deregulation of the airline markdt@@ivatization of airports create the
incentives for airport-airline interaction, and wihi are the different forms of
cooperation observed in practice, particular atenis payed on models used to
represent formally vertical relations between aitpand carriers. Moreover, if the
vertical structure approach has become standaairitransport research, we discuss
three elements that still seem to lack of undedstay; but we think should be the lines
of future research on airports-airlines interactidi)y incomplete contracts and
asymmetric information structure; (ii) upstream ibhontal complementarities; (iii)

airports as two sided platforms.

In Chapter 2 we study airport pricing with aerom@altand concession activities. While
assuming that as congestion increases dwell ticreases — and so the money spent
in concession activities — we incorporate a positrelationship between delay and
consumption of concession goods, and the effegtasEenger types. We find that: (i)
there is a downward correction on the congestidirdtee to the positive externality of
delay; (ii) the component relevant to the per-pagse benefit from concessions may be
a mark-up depending on delay and the passengehsésvaf time. Furthermore, a
welfare-maximizing airport may have more incentitesinduce congestion than a

profit-maximizing airport.

Chapter 3 investigates contracts between airparts arlines, in the context of two

competing facilities and three types of agreemere. downstream market consists in



a route operated by one leader amdl followers competinga la Stackelberg in each
facility. We develop a multistage game where eaicpod and its dominant airline
decide whether to enter into a contract and, ifwddch one to engage in. We find that
the airport and its dominant airline have incentwveertical integration in each facility.
The merger implies a downstream market foreclogunm@ugh a price-squeeze strategy
but consumers’ surplus and welfare increase wipeet to the case in which no
agreement occurs. Thus, the agreement exhibitade-off between competitiveness

and welfare.
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Introduction

Airlines and airports involve vertical relationskigince the airport is the provider of
infrastructures and general services with the readi as its consumer. Equivalently,
airports constitute the upstream market which sellgssential input for the production
of an output that is required by airlines — the dsiream market — to move passengers:
the travel. Thus, while airlines only view passesgas their customer group - and
consider themselves as customers of the airpodisperts regard both airlines and

passengers as their key buyers.

Deregulation of airline market, privatization of@orts and the recent phenomenon of

low cost carrier have questioned the nature ofaispairlines relation.

On one hand, structural changes in the airportstrguoccurred. Competition between
airports has been growing significantly, in thehtigf: (i) the liberalization process,
which has increased the available routes in thevor&tand, therefore, the numbers of
competing routes and competing airports; (ii) thereasing number of small-medium
secondary airports relying on the operations of E@@ich use a business model that
has a relevant cost driver in airport costs andblesalLCCs to shop around airports
(Dresner et al., 1996; Pels et al. 2009); (iii) gnvatization and the commercialization
of the airport industry. Airports, many of whichveabeen treated in the past as public
service organizations directly controlled by goveemt administrations, have
increasingly been restructured to attract privatestments, search for new sources of
revenues, such as those form concessions, andtakieafull service or low cost carriers

competing within airports and for airports (Starkie02).



On the other hand, liberalization has led to rddib@nges in the competitive structure
of the airline market. The initial acts of deredida (Airline Deregulation Act, 1978)

have seen the entry of several carriers on the ehaNevertheless, structural, strategic
and regulatory barriers persisted — such as theemde of high economics of density,
strategic alliances and co-sharing agreements, adlotation mechanisms based on
grandfathering rules — and created the basis ferddgwvelopment of an oligopolistic

market structure, centred around hub and spokegeraents (Oum et al., 1996; Spiller,
1989; Zhang, 1996; Zhang and Wei, 1993). In othemd®, the degree of concentration
among carriers has been increasing and airlines hagn achieving higher and higher
bargaining power (ICCSAI Factbook, 2011; OECD, 2008 a consequence, the

airport—airline relation turned into a bilateral-nopoly (monopoly—monopsony).

All these changes lead to increased opportunibesifports and airlines to engage in
vertical relationships and develop new strateg@esgain a competitive advantage:
airlines and airports may have incentives to eintercooperative relationships to create
a win-win situation and compete successively witheo pairs of airports and airlines
(Fu et al., 2011, Starkie, 2012).

This dissertation provides new contributions ont@nsport economics with respect to
the issue of vertical relations between airports ainlines.

There are two reasons why it is interesting to labthis topic. The first is that new and
important insights have been derived during thé yaars for problems in these areas
previously uninvestigated. This has been probablie do the fact that price
discrimination on aviation services is prohibitegg IATA and EU rules and the
historical public utility status of most airportadhoften protected airports from anti-

trust investigation until the recent privatizatiave.

Second, it has been argued that regulation maybeagssary — in that airport charges
may be kept down and capacity investments may bee nafficient — if deeper
collaboration between airlines and airports wasveddd and encouraged or, on the other
hand, if airlines had enough countervailing pow&agso, 2008; Civil Aviation
Authority UK, 2004; Forsyth, 2003; Starkie, 2001002, 2005, 2012). Thus, the



analysis of different forms of cooperation betwegmports and airlines emerges as an

obvious answer to this intuition.

In this framework, Chapter 1 seeks to review modgisvertical relations between
airports and carriers drawn in the literature dgirine last two decades, while assessing
how deregulation of the air transport market creédtee incentives for airport-airline
interaction as well as the different forms of cagpien observed in practice.

The work starts from the central insight of the ergicresearch — that is airport
economics and policy should incorporate strategieractions between airlines with
market power, thereby requiring examination of @itp and airline-services in an
integrated manner (Basso and Zhang, 2007; Czermy Amang, 2012b). The
contribution of the survey is twofold. First, itedes to provide an interpretive review of
the main ideas developed by the literature on aha@idine interaction in a general
unifying framework, with a particular attention thre models used to represent formally
vertical relations. In this sense, through living their findings and conclusions, the
paper differs from previous contributions by Fuakt(2011) and Starkie (2012) which
examine forms of cooperation between airports asdiers but focus primarily on
competition concerns as well as policy and regwaimplications. Second, if the
vertical structure approach has become standadiritransport research, we discuss
three elements — which are of particular importaiocair transport markets — that still
seem to lack of understanding with respect to aigpairlines interaction: (i) incomplete
contracts and asymmetric information structure;) (iupstream horizontal

complementarities; (iii) airports as two sided fdans.

In the literature debate, the policy need to redponncreasing degree of concentration
in the supply of air services and increasing cotiges- which is likely to impose the
dominant airline’s control over key airport fad#éis and additional entry barriers to
other potential competitors — has been driving approaches in modeling the vertical
relation between airports and carriers. Basicalhg simplest vertical relationship
between the airport (the provider of the facilitghe input) and the airline (the user of
the facility) can be seen in the input pricing meeuem. In order to provide aviation
services, an airport incurs both operating andtabpkpenses: it charges carriers and
collects these charges from airlines to cover tlvesés - or to make a return on capital



investments in the private airport case. Basso Amang (2007) review analytical
models of airport pricing during the last 30 yeansl argue that the models in literature
can be grouped into two broad approaches, thetibadi approach and the vertical

approach.

The key feature that divides these studies is vdreth explicitly consider the market
structure of downstream carriers and their marketgs. Literature finds a negative
relationship between the socially optimal airpohaige and airlines’ market
concentration. On the other hand, concession r@gepnert a downward pressure on
the aeronautical charge, in order to exploit commgletarity between aviation and non-
aviation services. However, in order to have a nooraplete picture of optimal airport
pricing, two more aspects of the air transport hess should be incorporated into the
analysis. First, passengers may not be a homogsmgoup of individuals. Czerny and
Zhang (2010) find that, in the case of two typepadsengers with different values of
time, the socially efficient airport charge may egd the residual share of the marginal
congestion cost. Second, there is a positive @iroel between the expenditure in the
concessions area and the waiting time. This folldvescommon sense that more spare
time gives more opportunity for browsing in the ghand induces the need to buy

refreshment.

The research project presented in Chapter 2 starestigating the issue of vertical
relations between airports and airlines focusingh@nbasic mechanism of that relation

— the airport pricing — and addressing the twoef@ntioned missing aspects.

The paper adds to literature as it takes into aticthe positive externality of congestion
on concessions through its impact on dwell timejlevincorporating the effect of
passenger types. We think it is interesting to labkhis topic, since non-aeronautical
revenues have been growing significantly to the tpihiat they have become the main
income source for many airports. Specifically, wensider a model with one
congestible airport serving a number of competinighas and two types of passengers
— business and leisure — with the former havingghér time value than the latter.
We consider two types of airports, namely privatpats maximising their profits and
public airports maximising social welfare. We assuthat only the extra surplus
generated by airport concession services not attlenelsewhere is counted into the



social welfare function. In other words, we onlylide a proportion of the surplus
from concession services. This reconciles two aggres to modelling the social
welfare function in airport pricing literature: ihe proportion is equal to one, all the
surplus from concession activities is counted istzial welfare (Yang and Zhang,
2011; Zhang and Zhang, 2003, 2010); if the proporis equal to zero, surplus from
concession activities is excluded (Czerny, 2015t&sch and Sieg, 2011).

It is found that for both profit- and welfare-maximg airports there is a downward
correction for the congestion toll due to the pesiexternality of delay. Furthermore,
as the passenger volume changes when the air@ygecincreases, there is a correction
on the optimal airport charge. For some levels @byl this correction may not be a
traditional mark-down but a mark-up. Finally, thengparison between privately and
socially optimal airport charges shows that whencessions generate a sufficiently
high proportion of extra surplus to total concesssurplus, the welfare-maximizing
airport can have more incentives than the profikim&ing airport to decrease the

congestion toll and induce delay.

In the light of recent dynamics, there are seviemnahs of contracts observed in practice,
such as concession revenues sharing agreemehts aiwnership or control of airport
facilities, long term use contracts, negotiatedutngharge, airport issuance of revenue
bonds. Obviously, different contractual arrangemmenay exhibit different incentives to
be signed, as well as be welfare-enhancing orpmotor anti-competitive, depending on

the competitive pressure in the upstream and doeanst market.

At this purpose, in Chapter 3, three types of ealtcontracts are considered in the
context of two competing facilities and competindirzes. Specifically, we develop a
multistage facility-rivalry game and we investig#te sub-game perfect Nash equilibria
to analyze the incentives for vertical contractsl déine effects in terms of welfare,

consumer surplus and pro-competitiveness.

The first contract depicts the case of a verticarger, that is the case of a negotiated
fare between the airport and the dominant airliiegending on their bargaining power.
The airport and the leader airline collude and mméze their joint profits: the

negotiation aims at obtaining the highest jointfiggdor both partners and the solution



is the same of a vertical merger. The other aislimél pay a higher facility charge. In
second case, long term leases on terminals argzadal The airport operates the
runway for all airlines, while the leader airlireakes and operates the terminal, using it
and selling it to the followers. Finally, the thitgpe of contract depicts the case of a
two part tariff: the leader airline pays the aifptire variable cost of its facility plus a

part, which is agreed between the two partneris dixed costs.

The contributions of this paper to the literature the following. With respect to the
issue of airlines competition both consumer surpdmsl welfare increase with an
increase in the number of followers: competitiveniesthe airlines market has positive
effects in social terms. With respect to the issiairports competition, we found that
the airport and the dominant airline at each fgcithay have incentives to vertical
integration appear when competing with another. @die result differs from the some
previous contributions who find that no incentivesvertical merger agreements when
both pairs of firms share the same market. In @adr, the merger implies a
downstream market foreclosure through a price-stpisrategy and the equilibrium is
anti-competitive. On the other hand, welfare inseewith respect to the case in which
no agreement occurs because of the internalizatfovertical externalities due to a
double-marginalization effect. Therefore, the agreet exhibits a trade-off between

competitiveness and welfare.

The dissertation is organized as follows. Chaptprd¥ides an interpretive review of
models of airport-airline interaction. Chapter 3udsés the impact of concession
activities on airport pricing, incorporating a pog relationship between delay and
consumption of concession goods, and the effecpadsenger types. Chapter 4
investigates three types of agreements betweemrtrand airlines, including both
upstream and downstream competition, and the effiecterms of welfare, consumer
surplus and pro-competitiveness. Some concludintarks summarize the dissertation,

while outlining future research directions.



Chapter 1

A survey of models of airport-airline interaction®

1.1 Introduction

Deregulation of airline market, privatization of@orts and the recent phenomenon of

low cost carrier have questioned the nature ofaispairlines relation.

On one hand, structural changes in the airportstrguoccurred. Competition between
airports has been growing significantly. In Europe;, example, the liberalization

process — completed in 1997 — has formed a unigakketh where every European
airline can provide a new route in the Europeamwasg, i.e. a route having a European
airport both as origin and destination (Europeamrm@assion, 1992a,b,c). This has
increased the available routes in the network #retefore, the numbers of competing

routes and competing airports

S The work was undertaken collaboratively with PrAfberto Nastasi, and owes greatly to precious
discussions on the directions of the literatureatiebwith Prof. Pierfrancesco Reverberi. Many other
people gave me suggestions on the paper, incligliofy Anming Zhang and Prof. Luigi Buzzacchi.

! This is particularly true in the case of airpdasated in different metropolitan areas sharingleast in
part - the same catchment area (e.g. the casejof m#b-and-spoke airports as Fiumicino in Rome and
Malpensa in Milan, the airports of Barcelona anddkid, Brussels and Amsterdam or Brussels and
Paris). Nevertheless, even if they are locatethénsame metropolitan area and are managed by e sa
company (notably, Paris ADP airports, London BA#parts, Rome ADR airports, Milan SEA Airports),
some competitive issues may arise due to possibkssubsidies and the ensuing distortions (Oum and
Fu, 2008).



A positive influence of low-cost carriers’ (LCC)tavity on airport competition is even

well researched (Dresner et al., 1996; Pels ét(4l9): an increasing number of small-
medium secondary and regional airports relies enojrerations of LCCs which use a
business model that has a relevant cost driveirpor costs and enables LCCs to shop

around airports.

Running in parallel to the liberalization processany airports were involved into a
privatization process, starting in Europe in 198ithwhe privatization of the seven
major British airports - including London Heathro@atwick, and Stansted - sold to the
British Airports Authority plc. (BAA). Following tls example, the majority stakes of
Copenhagen Kastrup International Airport, Vienndetnational Airport, Rome’s

Leonardo Da Vinci Airport, and 49 per cent of S¢tdpAirport, have been sold to

private owners (Oum et al. 2064)

Encouraged by the privatization process, therebegs also the commercialization of
the airport industry: non-aeronautical revenuesehasen growing significantly to the
point that they have become the main income sdarcemany airports. Airports, many
of which have been treated in the past as pubhigeeorganizations directly controlled
by government administrations, have increasinglgnbeestructured to attract private
investments, search for new sources of revenuesitrattt the full service or low cost

carriers competing within airports and for airpq@sarkie, 2002).

Finally, besides these institutional changes, odwmirces of increasing competition
pressure, as the development of high-speed ratisirégional bus transportation and
transport networks, have been constituting addiidactors influencing competition

between airports (OECD, 2009).

On the other hand, liberalization has led to rddibanges in the competitive structure
of the airline market. The initial acts of deregdida (Airline Deregulation Act, 1978)

have seen the entry of several carriers on the etiaidng haul airline markets served
by local service carriers appeared to be basiaahtestable, that is even if actually

served by only one firm they exhibited many of tesirable properties of competitive

2 In fact, more than 20 countries have completedséte or lease of airport facilities so far. Soméheim
are: Argentina, Australia, Austria, Bahamas, BaljviCambodia, Canada, Chile, China, Colombia,
Denmark, Dominican Republic, Germany, Hungary,yltalapan, Malaysia, Mexico, New Zealand,
Singapore, South Africa and Switzerland (Forsythle2010).



markets (Bailey and Panzar, 1981). Neverthelessctstal, strategic and regulatory
barriers persisted, such as the existence of ldghamics of density, strategic alliances
and co-sharing agreementsfrequent flyer programs, global distribution systems
(GDSs), access to comprehensive real time infoomabtin competitors’ activity and,
thus, the possibility to respond to competitorstiaives more precisely and swiftly
than firms in other industries (Starkie, 1999). tRarmore, the slot allocation
mechanism based arandfatheringrules and the dominant airline’s control over key
airport facilities, such as gates, are likely tqpose additional entry barriers to other
potential competitors, that are even significantcahgested airports (Morrison and
Winston, 2000; Dresner, Windle and Yao, 2602)

This created the basis for the development of ggopblistic market structure, centred
around hub and spoke arrangements (Oum et al.,; 1986er, 1989; Zhang, 1996;
Zhang and Wei, 1993). A market polarization alluar®d few carries with a relevant
market share, challenged by smaller competitorsjroed and the expected competitive
arrangement has not been reached (Fawcett and,F8€8). In other words, the degree
of concentration among carriers has been increaamairlines have been achieving
higher and higher bargaining power (ICCSAI Factho2Rl1l1l; OECD, 2009): as a
consequence, the airport-airline relation turned an bilateral-monopoly (monopoly—

monopsony).

All these changes lead to increased opportunibesifports and airlines to engage in
vertical relationships and develop new strategesydéin a competitive advantage:
airlines and airports may have incentives to eintercooperative relationships to create
a win-win situation and compete successively witteo pairs of airports and airlines
(Fu et al., 2011, Starkie, 2012).

In the light of these recent dynamics, while asegsthe incentives for airport-airline
interaction as well as the different forms of caapien observed in practice, we seek,
in this survey, to review models on vertical relas between airports and carriers

drawn in the literature during the last two decades

* Such a dominance of one airline at an airport alohe airline to obtain a substantial “hub premium”
(Oum and Fu, 2008), even more evident for fligltsrecting two hubs of the same carriers.

10



To see how the present survey is related to prevsouveys, note that Section 3 can be
related to the survey papers by Basso and Zhar@ly{2thd Czerny and Zhang (2012b).
The formers concentrated on airport pricing studiesuped into two broad approaches:
the traditional approachand thevertical approach Basically, the key feature that
divides these studies is whether to explicitly c¢des the market structure of
downstream carriers and is the result, in theditee debate, of the policy need to
respond to an increasing degree of concentratiothensupply of air services. The
latters, while covering issues related to airpoongestion and pricing, further
concentrate on airport regulation and privatizataanwell as airline alliances. Public
versus private behaviors regarding airport priang capacity is discussed to motivate
regulation of monopolistic airports in the presemreabsence of airport concession
revenues. Airline cooperation is discussed in otdegive new insights on the social

evaluation of airline alliances and on the rivddstween alliances.

While starting from the central insight of the receesearch surveyed in these two
papers — that is airport economics and policy shautorporate strategic interactions
between airlines with market power, thereby reggirexamination of airports and
airline-services in an integrated manner (Czerrd Amang, 2012b) — this paper differs
from previous contributions as it concentrates ospacific topic, being the natural
consequence of that insights: vertical relatiortsvben airports and airlines.

There are two reasons why it is interesting to labtis topic.

The first is, we believe, that new and importargights have been derived during the
last years for problems in these areas previousiynvestigated. While airlines
responded in a number of different fashions (hutbspoke network, frequent flyer
programs, frequency/scheduling competition, yieehagement, alliances) to enhanced
competitive pressures, the development of vertamadperation with airports on the
design of optimal contracts for inputs and the esafyfacilities particularly surprised
scholars and industry observers. Indeed, afterrtiti@l acts of deregulation, vertical
relations between airports and airlines receivitle lattention in the literature, probably
due to the fact that price discrimination on awatservices is prohibited by IATA and
EU rules: an airport is required to charge allia@$ the same price for identical services
(IATA, 1997; EU Directive 2009/12/EC-Art.3, EEC hty-Art.87/88, EEC Council

11



Regulation No. 95/93). In addition, the historigaiblic utility status of most airports,
has often protected airports from anti-trust iniggdion until the recent privatization

wave.

Second, it has been argued that regulation maybeagssary — in that airport charges
may be kept down and capacity investments may bee nafficient — if deeper
collaboration between airlines and airports wasvedd and encouraged or, on the other
hand, if airlines had enough countervailing pow&agso, 2008; Civil Aviation
Authority UK, 2004; Forsyth, 2003; Starkie, 2001002, 2005, 2012). Thus, the
analysis of different forms of cooperation betwegmports and airlines emerges as an

obvious answer to this intuition.

In this picture, the contribution of the presentvey is twofold. First, it seeks to
provide an interpretive review of the main ideaseleped by the literature on airport-
airline interaction in a general unifying framewprkith a particular attention on the
models used to represent formally that verticatrehs. In this sense, through living on
their findings and conclusions, the paper diffeosf previous contributions by Fu et al.
(2011) and Starkie (2012) which examine forms adpmration between airports and
carriers but focus primarily on competition conceas well as policy and regulatory
implications. Second, if the vertical structure @g@ech has become standard in air
transport research, we discuss three elements ehvelne of particular importance for
air transport markets — that still seem to lackuifierstanding with respect to airports-
airlines interaction: (i) incomplete contracts asymmetric information structure; (ii)

upstream horizontal complementarities; (iii) aifgaas two sided platforms.

The structure of the paper is as follows. Sectighaksesses the incentives for airport-
airline interaction as well as the different formfcooperation observed in practice.
Section 1.3 reviews models in air transport resefocusing on the difference between
the traditional and the vertical approach, firstd anincreasing cooperation between
airports and carriers, second, as well as on theltsein terms of pricing and welfare.
Moreover, it provides insights on the role of cassiens and the impact of low cost
business models in creating new opportunities tmperation Section 1.4 discusses

some elements that require, we think, further ihgation, i.e. the issue of incomplete

12



contracts, scope for airport horizontal alliancesl airports as two sided platforms.

Section 1.5 contains some concluding remarks.

1.2 The economics of airport — airline vertical relations

1.2.1 Incentives for cooperation

Airlines and airports involve vertical relationskigvhen the airport is seen providing
infrastructure and general services with the arlas its consumer: while airlines only
view passengers as their customer group and cortsidmselves as customers of the
airports, airports regard both airlines and passengs their key buyers. Equivalently,
airports have to satisfy the demands of passeragetsairlines simultaneously and to
offer sufficient incentives to keep them as cust@ane

Indeed, evidence shows that when choosing betweerairports, passengers choose a
combination of airports and airlines, rather thatinge services only: for instance, a
Londoner flying in a low cost airline to Rome Ciamp may decide between Ryanair
from Stanstead and Easyjet from Gatwick. Sevenatdlies model passenger travel
choice over a region being served by multiple aip@Ashford and Bencheman, 1987;
Ishii et al., 2009; Hess and Polack, 2006; 200Ts Beal., 2001, 2003). Berry (1990)
mentions that when passengers are choosing ameaitfiey consider if the airline has a
dominant position at an airport in terms of flighequency, as well as some other
airline characteristics (e.g. frequent flyer pragsa travel agent commission overrides).
Pels et al. (2001) point out that an airline fate® types of competitors: those
operating from the same airport and those operdtmm other airports. The formers
may have conflicting interests as each tries taagts market. But as opposed to the
airlines operating from other airports, they magoahave the same interest of making
the airport attractive in order to attract more qeagers to route their travel via the
airport, and divide up those traffic among themsglMn facts, they find that a nested
logit model with the airport choice at the uppereleand the airline choice at the lower
level best explained the joint airport-airline ateifor both business and leisure
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travelers in the San Francisco Bay Area. Ishii let(2009) and Hess and Polack
(2006,2007) confirm, in the San Francisco bay Aned the Greater London Area cases
respectively, that the availability of particulairport—airline combinations and the
airline-airport allegiance — among other non-prat&racteristics like airport access

time, airport delay or flight frequency — are foundstrongly affect choice probabilities.

Graham (2008) identifies factors affecting the ckoof airports for passengers: the
destinations of flights, the image of the airpting flight fare, availability and timings,
the frequency of service, the image and reliabdityirlines, airline alliance policy and
frequent-flyer programs, range and quality of shagering and other commercial
facilities, the surface access cost and ease efsado airport/car parking, On the other
hand, the author identifies the slot availabilitye network compatibility, airport fees
and availability of discounts, other airport co$ésg. fuel, handling), competition,
marketing support, range and quality of facilitiesase of transfer connections,
maintenance facilities, environmental restrictioas, factors affecting the choice of
airports for airlines. Similarly, Tretheway and O|t®92) identify the service and/or
the price, the punctuality of flights, securityghinumber of flight destinations, high
frequency of flights, fast and easy transfer cotines, airline alliance policy and the
reservation service (e-ticketing, seat reservateam, renting, etc.) as factors affecting

the choice of airlines for passengers.

Thus, since the interests of passengers, airlindsaaports overlap, it is in these areas
of overlap where coordination of airports’ and iagk’ efforts has incentive to be
developed in order to gain competitive advantage @otentially generate the greatest
benefits (Albers et. al, 2005). From a strategicspective, the basic motive for forming
an alliance is gaining and sustaining competitivvaatage for the participating
companies (Fu et al. 2011; Oum and Fu, 2008; Staki@8; Starkie, 2012). On a long
term basis, this over-riding scope can be furtherégntiated into a main objective:
reduce uncertainty for both partners.

The need of reducing risk relates to the tradiimetationship between airport and
airline having its core in a posted tariff for thuse of the facility together with
associated conditions of use. The interesting feabl this approach is its informality
(Starkie, 2008): users do not need a contract thighairport but in paying the published
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tariff they also accept the conditions of use. Unithés arrangement the airport is, in
effect, assuming the long-term traffic risk. Thisswot of concern to airport owners
when air services were subject to general regylatontrols on route entry and thus
operated in a less competitive, stable, environmiuat liberalization of aviation has

increased the risk of airport assets being suligecpportunistic behavior of airlines

that are now free to change routes and switch dgp&onsequently, there is now an
incentive for the airport - facing competition froother airports, either an adjacent
airport sharing the same catchment area, or anattegor airport competing for

connecting traffic - to establish with its downsime airline customers negotiated long-
term contracts for supply that achieve a betteaurtad of risks.

In other words, the alliance formation expressé&mg-term commitment of the airline
to the airport and vice versa: the airport offersafeguard for long-term traffic
development and the airline can benefit from prefittreatment. On one hand, airports
are protected against demand risk, obtain finarstipport and secure business volume,
essential for ensuring daily operation as welloaglterm expansion. On the other hand,
airlines would secure key airport facilities on deable terms: they seek tailored-made
facilities from airports, thus making long term amitment/investment possible. This is
even particularly true for hub airlines, which @eto have their own exclusive hub
rather than to share a same airport with othenes&rhub function (Oum and Fu,
2008). Thus, partners commit to longer term busimektionships and relation specific
investments that, in the absence of such cooperatiould not have taken place: this
enables partners to extract relational rents frdmirt cooperation and to gain
competitive advantage.

From a legal point of view, incentives to incumbentew entrant airlines to provide
new air service are commonly referred toAas Service Incentive Program@AA,
2010). It is important to understand that therecamain legal restrictions on the types
of incentives that an airport operator can offer.US, for example, an air service
incentive program must be consistent with rulethefFederal Aviation Administration
(FAA), such as thé=AA’s Sponsor Grant Assurancebe FAA Rates and Charges
Policy, and theFAA Revenue Use Policirect subsidy payments to airlines are
forbidden. However, limited variations of airpoges may be allowed if they are:

temporary, available to all qualifying airlines annon-discriminatory basis, for new
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airline services, not paid for (through offsettimgreases in other fees) by the other
airlines serving the market and not participatinghe air service incentive program.
Similarly, price discrimination is prohibited by TA rules(IATA,1997) andEuropean
Commission rules: an airport is required to chaadjeairlines the same price for
identical services (EU Directive 2009/12/EC-Art.BEC Treaty- Art.87/88, EEC
Council Regulation No. 95/93). Since spring 201litpat charges at 144 European
airport$ are also subject to the EU Airport Charges Dikectilt generally outlaws
differential pricing unless on the basis of clear differences in senawels offered.
Airports are required to publish clearly their reues, costs and methodology for price
calculation. Discrimination in pricing on the basi$ airline country of origin is
outlawed (NERA, 2009).Charlton (2009) examines airport-airline legisati
concerning charging practices and highlights aotnpetitive behavior. The author
points out some examples where airlines took atisptwr court: Virgin Blue against
Sydney airport’s charging practices or Air Frangaiast Geneva airport’s plan to build

a low cost terminal.

Thus, it is not surprising that, despite a growimdency to engage in vertical
relationships, most airport-airline agreements rave publicly disclosed. First of all,
given that air service incentive programs must émporary and generally do not
represent a sustainable business arrangementatkegften established as temporary
policies by airport operators rather than formalize agreements. Second of ak
these contracts include clauses such as lowerraicharges and priority of service for
partner airlines, they often lead to price and iserdiscrimination. Information on the
existence of contracts between airports and aglawed on their outcomes is seldom
available and it often comes to light wheneverthse goes to appreciation by the EU

Commission, motivated either by a breach of thareohor by illegal clauses

1.2.2 A taxonomy of different types of contracts

Since the first acts of liberalization, literatustarted investigating different types of

agreements in the aviation industry. Williams (1Pp8ovides an overview of twenty-

* Those airports where traffic is higher than ondiarilper year.
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seven long-term airport agreements used by sevedifferent US airports. The author
also analyses the nature of the entry barriers tepyesent to new entrants into a
market. Phillips (1991) reviews and assesmral of the more important contractual
relationships that influenced performance in theegelated airline, railroad, and motor
carrier industries. He concluded that averageaagsf at airports with significant entry
barriers-majority-in-interest clauses or long-teexclusive-use leases are higher than
they are at comparable airports that do not haeh ®arriers. In more recent years,
Albers et al. (2005) identified the potential fgreements between airports and airlines
along with three basic classes: capacity-baseckamets, in which the associated goals
include purely operational issdgsnarketing-based agreements, focusing mainly on
image transfer between airline and airport andlizigependent on external influences,
such as fluctuations in demand; and security-baggdements, which do not require
long-term commitment and are, thus, not of a Siat@atur8. FAA (2010), in a
manual conceived as a tool to assist both airpmetadors and airlines during business
arrangement negotiations, describes the rangesiéss relationships between airports
and airlines including the underlying rates andrgha methodologies. It also presents a
general negotiation process, identifying key infation for a negotiation and various
alternatives for resolving potential conflicts aisdues.Fu et al. (2011) reviews sSix
forms of vertical relationships between airportsl arlines with a focus on the North
American and European aviation markets, as wellttasr effects and policy
implications. Starkie (2008) gives an overview dffaitent types of contractual
relationships between airport and airlines and esgor country — specific typologies:
the European case, the Australian case and thea&ks ¢

Downline these contributions, in practice some Bjerelationships are found, which

we here briefly review.

® To achieve associated benefits, these activitisach as optimization of processes through improved
process design, interface reduction and commubitathprovement — need to be redesigned on a longer-
term basis, ensuring that partners are willing ngage in specific investments and in infrastructure
related tasks, ranging from inexpensive, easy fiément process and communication changes to tapita
intensive infrastructure investments

® Security considerations can influence demand pettemd this seems especially so following the &sven
of September 11, 2001. Airlines, as well as aipotteat safety arrangements within their primary
activity operations, thus an interface can be ifiedt an alliance between airlines and airportsldde
formed aimed at improving security before, during after flights.
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Many airport operators have entered into long tecorgtracts (fifteen- to thirty-year).

Usually, if airport's gates are leased on an exausgse basis, a new entrant can only
gain access by subleasing gates from incumbenierariWhile tenant airlines have

subleased gates to new entrants, the fees chaaydabth the gate and ground services
provided by the lessor airline) are quite high, sthplacing the entrant at a cost
disadvantage. Nevertheless, there can be somevpasitects. Many airlines choose to
sign long-term contracts with airports to lock avérable terms. Long-term contracts
can also be beneficial to airports. They encouragénes to make long-term

investments and to develop more extensive netwdinkis, securing airport traffic in the

long run. This practice is very common in US. Fmstance, US Airways has leased 37
gates at the Charlotte Airport until 2016. At Cmtati, 50 gates are leased to Delta
while at Minneapolis, 54 gates are leased to Nogtywvith 22 of these leases due to
expire in 2015 and 32 having been converted inédepential use leases in 1999 (Fu et
al. 2011). In recent years, many secondary airpfées LCCs favorable usage terms to

attract their traffic.

Signatory airlines at airports are carriers whignsa master use-and-lease agreement,
becoming guarantors of the airport’s financial stuwe. Such a service guarantee and
use commitment reduces uncertainty related to dimgeenue and thereby allows the
airport to reduce its financing costs when seculomg-term loans. In return, they are
given varying degrees of influence over airportnpiag and operations, such as
terminal usage, slot allocation, capacity expansjmojects, and exclusive or
preferential use of facilities. Aeronautical seevicharges are determined according to
the ‘residual cost’ remaining after revenue fronm4segnatory airlines and non-aviation
sources has been deducted from the airport's ddsist service costs, interest, and
operating expenses). As an example, Delta Airlisethe signatory airline at Atlanta
Hartsfield Airport; in 2002 Melbourne airport andir§in Blue reached a 10-year
agreement for the airline to operate from the forArsett Domestic Terminal.

Sometimes, airlines are owners — trough holdingesha or control of airport facilities,
which allows carriers to optimize terminal operas@and to share the revenue generated
from concession services. Terminal 2 of Munich @itps a joint investment by FMG
(60%) and Lufthansa (40%) (Albers et al.,, 2005)fthansa has also invested in
Frankfurt airport, and holds a 29% share of Shangivport Cargo Terminal. JetBlue
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invested $80 million in Terminal 5 of the NewYorkK Airport to be used by the
airline under a 30-year lease agreement. Latvigds Rirport has offered a contract to
the national airline Air Baltic to build and opexad 92 euro million terminal for seven

million passengers per annum by 2014.

Airports sometimes issue special facilities revebhard (SFRBs) to airlines to finance
specific investement programs. In this case, aligp@tain asset ownership but transfer
the right for exclusive usage to the bondholdemdinas under long-term lease
agreements. Usually, the bondholders have no atcéspiidity to avoid default if the
airline fails to make timely debt service paymefis: example, Terminal E at Houston
Airport was built for Continental Airlines. The port issued a $323.5 million SFRB in
2001 and the rent paid by Continental secured thredda A similar agreement was
signed between Dallas Love Field Airport and So@siwAirline (Fu et al., 2011), and
Sydney Airport and Quantas Airlines.

Concession revenue sharing agreements are usedetoalize the positive demand
externality between aviation and non-aviation s@wi in this case airports usually
share their revenue from commercial operations wiitines and thereby inducing them
to bring in more passengers. Ryanair, as an exampl#gs negotiations with some
airports has asked for a share of parking revesua eondition of initiating services
(Davy Securities, 2006).

Price rebate on the input charge usually impliesaount on landing fares, obtained
through a negotiation process between the airpudtthe airline, depending on their
bargaining power. The average charge paid by thi@ein these contracts is usually
much less than the average that would result frben use of the published tariff.
Payments are also structured in such a way thfictresks are shared, for example by
using a per passenger charge only. The publishé isg of course, still used for
charging those airlines for which a negotiated i@muttis less suitable. This is a common
practice in Europe. For instance, the EU Competifiathority has prohibited, in 1995,
discriminatory charges for access to airport inftedures in the case in the

Zaventem/Brussels National Airport in favour of thational Flag Carrier Sabena.

It is worth to say that different forms of verticareements between airports and
airlines often overlap in a specific contract néagetd between the partners, which need
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to be analyzed case by case. For example, in masgscconcession revenue sharing
occurs when airports allow airlines to hold shavesontrol airport facilities: Tampa
International Airport, as of 2005, shared 20% af riet revenue with the signatory
airline, i.e. Continental Airlines, Inc. which camied to operate in the facility under an
amended lease that expired in 2009. Starkie (2Bihlights how, besides specifying
charges, a negotiated contract usually covers noimgr issues such as the quality of
service the airport is to provide, for example mmnm turn-round times; the amount of
marketing support the airline is to receive; ancoenmitment by the airport to future
investment, the nature of which is sometimes spgetih detail. Conversely, as part of
the agreement the airline may commit to basing réaice number of aircraft at the
airport; to roll out, per schedule, a route netwoakid sometimes to guarantee a

minimum level of traffic, effectively take-or-payutracts.

1.3 An interpretative assessment of recent researabn models of airport-airline

interaction

In the literature debate, the policy need to redpdém an increasing degree of
concentration in the supply of air services hasilkrerzing new approaches in modeling
the relation between airports and airlines. In sa@stion, we first assess the scope of the
vertical structure approach, which explicitly acotaufor carrier market power and
structure, that has become standard in air trahgpeearch. We thediscuss some
attempts in literature to model, formally, increggicooperation between airports and

airlines as a form of vertical integration.

1.3.1 From a traditional approach to a vertical appoach

The relationship between the airport (the proviofethe facility — the input) and airline
(the user of the facility) has its base in whatrhture describes as the&port pricing

mechanismIin order to provide aviation services, an airgodurs both operating and

" This is the case, for example, of the agreememiden Bmibaby and the Durham Tees Valley Airport.
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capital expenses: it charges carriers and colliese charges from airlines to cover
these costs - or to make a return on capital invests in the private airport case. Since
airlines may not be atomistic carriers they may betprice takers. Thus, the basic

mechanism and its outcome may change.

Basso and Zhang (2007) review analytical modelaimgiort pricing during the last 30
years and argue that the models in literature eagrobuped into two broad approaches,
the traditional approachand thevertical approach.Basically, the key feature that
divides these studies is whether to explicitly ¢des the market structure of

downstream carriers.

The traditional approachfollows a “partial equilibrium” analysis in whictine airline
market is not formally modeled, under the assummptiat the airport charge would be
completely passed to consumers, and so the dekty dahe airport is congested. In
other words, passengers will perceive a full pgoasisting of the airport charge, flight
delay costs, travel-time costs plus other airliharges (e.g., air tickét) Oum et al.
(2004) argue that, in the case of perfect competiimong carriers, airline tickets and
other charges would be exogenous to the airpoet:ailport’'s demand is directly a
function of a full price consisting of the airpatharge and, when there is congestion,
the flight delay cost, which includes the delaytsa® both airlines and passengers.
Czerny (2006), Lu and Pagliari (2004), Morrison§I8 Morrison and Winston (1989),
Oum and Zhang (1990), Oum et al. (2004) and ZhayZhang (1997, 2001, 2003),

among others, have been used this approach.

In thevertical structure approachon the other hand, it is recognized that airlimesy
have market power. Airports are viewed as providarg essential input for the
production of an output that is required by aiin® move passengers: the travel.

Carriers are not price takers and engage in stcate@lry with each other in the air

8 For a given capacity, as demand grows up at ttiéitya congestion can induce delays and extragost
on passengers and airlines. Passengers may alsoabsehedule delay cost, which represents the
monetary value of the time between the passendesised departure time and the actual departure tim
Douglas and Miller (1974) introduce the scheduldaylecost as the addition of two components:
frequency delay cost - induced by the fact thathfs do not leave at a passengers' request butehave
schedule - and stochastic delay cost, which halotwith the probability that a passenger cannotdoa
her desired flight because it was overbooked. B§2668) neglects overbooking, which arises in the
presence of stochastic demands, and models thdwdehdelay cost corresponding only to the frequency
delay cost.
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travel market (Czerny and Zhang, 2012b). The arfimarket is formally modeled as an
oligopoly, which takes airport charges as givee: dirlines, observing the demands and
understanding how consumers’ decisions are madesettheir strategic variable in the
output market Brueckner (2002) should undoubtedly be credited starting this
stream of literature and the approach has been lmgedmong others, Brueckner and
Van Dender (2008), Pels et al (2004), Basso (20B&83so and Zhang (2007), Czerny
and Zhang (2011, 2012a), Raffarin (2004) and ZterhZhang (2006, 2010).

What the papers in theertical structure approachhave shown is that how airline
decide ticket prices may not be exogenous to thneodi because the downstream
equilibrium depends on variables decided by theoairitself, the input charge and the
capacity. In other words, how airport charges arthes costs are passed to consumers
is built inside the demand faced by the airportné¢eit depends on the nature of the
equilibrium reached in the airline market: in teense a full price model pertains more

to the airline-market stage than the airport-maskage.

All these considerations have raised questions taioel transferability of results
between the two approaches. Basso (2008) and Basb@Zhang (2008) provided a
theoretical support for their claim and boundarfes the use of thetraditional
approach In particular, they prove, analytically, that tinaditional approach to airport
pricing is valid if air carriers are passive plagethat is if they have no market power.
This happens in two special cases. First, wheimaglbehave competitively and have
constant marginal costs. Second, when airlinesaemistic, i.e. when the number of
carriers tends to infinite, so each firm producesinitesimal outpuf. Under these
conditions, the airport demand can be expressedi@sction of the full price perceived

® Earlier studies that model a congestible airperviag air carriers with market power assume Courno
behavior (Basso and Zhang, 2007; Brueckner, 20@2rrg, 2006; Pels and Verhoef, 2004; Zhang and
Zhang 2006, 2010). Brander and Zhang (1990, 19@8) that the Cournot model seems much more
consistent with the data than either the Bertranthe cartel model. On the other hand, Neven et al.
(1999) provide evidence that the estimated congtuthie airline market is consistent not with Courno
but with Bertrand. However, there can be a thecakjustification for assuming Cournot behaviodr: i
firms first make pre-commitment of quantity, anéritcompete in prices, the equilibrium outcome hall
equivalent to that of Cournot competition (Krepsl &theinkman, 1983).

% The atomistic carriers case can exists only iires have no-fixed costs, which, under the Cournot

conjecture, corresponds to the classical idea depecompetition being the limiting case of olighp
when the number of firms is very large.
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by travelers, and the integral of the derived deimor airports will correspond to

airlines’ profits plus passengers surplus.

Thus, the debate shows that when the degree ofentmation in the supply of air
services is high, there may be some distortioadrfditional approachis used instead
of a vertical approachin modeling the relationship between airports aiminas.
Indeed, when carriers have market power, ttlaglitional approachmay result in a
surplus measure that falls short of giving a trieasure of social surplus. Furthermore,
its use prescribes a traffic level that is, foregivcapacity, smaller than the socially
optimal level. Thus, its use would generate deagitdosses that may be large if the
degree of competition is low.

This is something that seems quite important texgicitly taken into account if one is

to apply to policy making what has been learnethfemalytical models.

1.3.2 Modeling increasing cooperation between airpts and airlines

We discussed through the paper some forms of aéitmntracts such as the revenues
sharing, as well as related attempts in literatom@odel formally the results in terms of

pricing and welfare.

Another specific form of vertical cooperation igteal integration. Some countries like
Australia have specific rules prohibiting pure &t integration between airlines and
airports and a maximum of five percent of the shafean airport may be bought by an
airline; in Argentina the regulatory framework dotrestablish any limit to vertical
relations between the airport operator and airliffesrebrisky, 2003)Nevertheless,
there are certainly cases where co-investmentrpodiinfrastructure could be viewed
as a mechanism to share retail revenues and itisnaosts as a form of implicit

integration.

Conceptually the simplest way to model a vertigg#egration would involve two
successive monopolies, with the airport being tpstr@am provider and an airline

being the downstream produc&he airport-airline vertical structure is usuallpdeled
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as a two stages game. In the first stage, the rhiqezides the aeronautical charge; in
the second stage, taking that charge as givemesrtompete and choose their outputs,
i.e. the number of passengers, or ticket prideshis framework, a vertical integration
between airports and carriers is modeling through maximization of their joint
profits, which is the procedure of a vertical mergehe only difference is that in this
case aeronautical fares are negotiated betweenwtheartners. Literature has pointed
out two solutions that rely on symmetric or asynmmepower. The Wicksell and
Bowley’s solutiondepends on who has the power to set the input.pfice Nash
bargaining solution depends on the power of thelycbof two factors (profits with the
transaction less profits without the transactidrus, instead of knowing if either the
airport alone or the carrier alone has an incerftivenerger, this procedure allows to

consider the incentive of the airline and the airpagether.

As discussed in the previous section, increasimgeatration in the airline market has
been inducing to be model the downstream markahasligopoly market with product
or price differentiation. Moreover, increasing catippon between airports has been
leading the need to model an airport market, witbfip maximizing or welfare

maximizing entities.

Gillen and Morrison (2003) were among the firstrezognize the vertical relation
between airports and carriers in a formal repredemt. They develop a model of
product differentiation in which an airport locatedthe center of anarket for bundled

air travel producte&ngages in price competition with another airporthe periphery of
the market.Two important aspects are examined: horizontal yeodiifferentiation

(between air travel bundles) and vertical integratbetween airlines and airpdrts

They conclude that: (i) when only one integratedr d airport-airline covers the
market, the merger firm will only charge its maxanig profit price if retail revenues
per passenger are greater than the airport chaf@eshis result holds for two

competing pairs of airport-airline with symmetricsade costs.

A spatial model for horizontal differentiation idsa used in Barbot (2009), who

considers the scope for vertical integration toly@®incentives for vertical integration

1 The concept of horizontal differentiation can lmeptoyed to relate the services offered by FSCs and
LCCs and their associated airports to some undwylglistribution of consumer preferences that redpon
to the ‘delivered’ price of air travel. In this @athe geographic location of airports necessaeifinés
differentiated bundles of attributes relating trdigtance from travelers’ origins or destinations.
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between one airport and one airline that competh another airport and another
airline. Interpreting the different transportation costsra®ise measures of quality, she
obtain a model with vertical and horizontal diffetiation. She finds thathat market
asymmetry, i.e. different market sizes, and, in s@ases, airline vertical differentiation

- when secondary airports and low cost airlines e with main airports and full
service airlines - are conditions for the existentecollusive agreements. The Nash
equilibrium of a repeated game is also analyzeditisdound to depend, again, on the
behavior of each pair, on the similarities of catemt areas and on the business model

of each airline (low cost or full service).

The authors find that there is a clear incentive doports and airlines to engage in
vertical integration. Indeed, the greater the degoé vertical separation between
airports and airlines, the greater is the poterthiat the attributes selected and/or the
prices chosen for each attribute do not internalire externalities created by
independent decision-making at points in the vaftichairt>.. When vertically
separated, the airport will want to mark-up itssigie price over its airside cost per
traveler, but then the airline will mark-up itskat price over the airside price charged
by the airport. The result is a ticket price tlehigher than that charged by a perfectly
integrated travel company.

Basso (2008) uses a model of vertical relationeéen two congestible airports, where
round trips are serviced by an airline oligopoly éwamine, both analytically and
numerically, how deregulation may affect airponiegs and capacities. He analyzes the
case of a two part tariff, through which airportst only charge a per-flight price but
also charge a fixed-fee to each airline. Airlinleert compete but with this fee added to
the cost function, which does not affect their dgitgrdecisions but only whether they
operate or not. The outcome is exactly that of m&ation of the sum of profits but
obtained in a non-cooperative fashion. With twotpaniffs, the airports use the variable
price in order to maximize the profits of airlinetien competing downstream, which
are later captured through the fixed fee: the nmalgprice acts as an aligner of

incentives while the fixed fee as transfer of sugpThe final result is that airlines run a

12 A simple example of this is the comparison betwesendesired turnaround time for an aircraft arel th
desired turnaround time for travelers in an airpdtie optimal turnaround time between landing and
taking-off for an airline (designed to minimize t®)sis unlikely to maximize the retail revenuesttie
airport.
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cartel for them and the upstream firm is rewardeith va share of the profits.
Nevertheless, despite the fact that the resultsisf airlines collude, social welfare

increases because vertical double marginalizaaomswvoided.

Following these contribution, Barbot (2011) deval@model to analyze the effects of
three types of vertical contracts, in what regasgdfare, pro-competitiveness and the
scope for regulation. She models a downstream dilyo with airlines competing in a
Stackelberg fashion, but she does not focus ororirgompetition. Moreover, the
airport only decided to sign the agreement withlgaeler airline. The vertical merger is
found to imply a downstream market foreclosure tilgiloa price-squeeze strategy: the
follower airlines are driven out of the market ahe equilibrium is anti-competitive.
On the other hand, consumers’ surplus and welfaneease with respect to the case in
which no agreement occurs: indeed, final quantitresease and final prices for
consumers decrease because of the internalizafioreracal externalities due to a
double-marginalization effect. However, price regun restores competitiveness and
increases consumer surplus, even when allowingtifercontract to persist. In the
second case, the leader airline uses and leas@éo airlines terminal facilities. Here,
vertical restraints are anti-competitive but magréase welfare depending on airlines’
efficiency in terminal operations. Price cap regjolamay only restore competitiveness
if is applied to the price airlines charge for keéderminals but not if it regulates
airports’ charges. A two part tariff case is alsalgized, but the fixed fee that the airport
charges to the leader airline covers only a pafixefl costs. Thus the result of a joint
maximization of profit is not perfectly repeatedrdneThe contract is pro-competitive
and also increases welfare, though only concessewenues may support the
agreements. Additionally, in this case regulati®omnly useful if there are few airlines
in the market: if markets are competitive enougicepcap regulation makes consumers

worse-off:?

B D'Alfonso and Nastasi (2012), by using a spatialdelp extend the result of Barbot (2011) to the
context of two competing facilities and multiplerlmies. Specifically, they find that both the two
competing pairs of airport and its dominant airlim@ve incentive to a vertical integration, whenythe
share the same market and the market itself isowared.
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1.3.3 Complementarity between aviation and non-avten services

Commercial revenues have been growing faster tbamnautical revenues during the
years of privatization and commercialization ofpants (Graham, 2009; Morrison,
2009)* at medium to large US airports, for instance, cmitial business represents
75-80% of the total airport revenue (ATRS Airpoeri8hmarking, 2011). This has
been a critical issue, since airports and airlimege more and more pressure to improve
their financial performances, especially at conggedtacilities. Indeed, when carriers
have market power, they will be able to internalcngestion costs — fully by a
monopolist and partially by oligopolists — by sedgtia higher ticket price so that
passengers will eventually bear the costs that itn@pse on each other (see Basso and
Zhang, 2007). Such practice by the carriers carl salve the purpose of demand
management, as the higher ticket price will curtleimand and reduce congestion.
Nevertheless, it would effectively deprive the ampof an important source of funds for
its capacity investment, which may lead to finahprablems for the airport.

One of the main reasons of the growth of concessamenues is that commercial
operations tend to be more profitable than aeracelubperations (Jones et al., 1993),
owing partly to the locational rents enjoyed by sy gateway airport and partly to
prevailing regulations and charging mechanisms rk&ta 2001). Indeed, while

aeronautical operations are subject to various $oofiregulation — either explicitly or

implicitly — commercial operations are usually ugukated. One consequence of this
profit disparity is that the profits made from coential activities may be used to cross-
subsidize aeronautical operations, thereby elinmigathe need for government aid.
Indeed, because these commercial operations depeeatly on the passenger
throughput of an airport, there are complemen&xibetween the demand for aviation

services and the demand for concession services.

Literature has been widely investigating the impaé€tcomplementarity between
aviation and non-aviation activities on airportcprg: since there exists a positive

demand externality between the two types of sesyithe airport charge may be

* Commercial operations refer to non-aeronauticalitiets occurring within terminals and on airport
land, including terminal concessions, and car parkind rental.
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reduced so as to induce a higher volume of passeragel increase the demand for
concessions (Oum et al., 2004; Yang and Zhang,;ZHdng and Zhang, 2003, 2010)

As a result, airports and airlines now use variagieements — such as the commercial
revenue sharing — to internalize the positive daimexternality between the two types
services: if airlines were unable to benefit frooncession sale activities at airports,

they would ignore such a demand externality in mgkheir decisions.

Zhang et al. (2010) investigate the effects of essmn revenue sharing between an
airport and its airlines: Airport offers to sharense part of its commercial revenue,
generated by the concession activities, for a fbeedwith one or more airlines. Looking
at both airports and airlines competition, the argifound that the degree of revenue
sharing is higher when airport competition incresasehile is affected by how airlines’
services are related to each other (complementepandent, or substitutes) and it
lower when airlines competition increases. Morepvdiether an airport is subject to
competition is critical to the welfare consequencdsalternative revenue sharing

arrangements, in the form of pure sharing contraicte/o-part sharing contracts.

On this basis, Fu and Zhang (2010) study the welfarplications when an airport

offers airlines the option of sharing its concessi@venue. By studying a non-
congested airport whose aeronautical charge idatsgly they find that revenue sharing
allows the airport and airlines to internalize fhasitive demand externality between
aeronautical services and concession services. rtemily, this improve welfare but

may cause a negative effect on airline competitamairport may strategically share
the revenue with its dominant airlines, which cartter strengthen these firms’ market

power.

Saraswati and Shinya (2012), following these cbations, propose a game theory-
network model that calculates outcomes of commeereienue sharing for different

combination of cooperation between airport andread, in the form of coalitions. They
found that commercial revenue sharing increaseparating airlines marginal revenue
and so encourages airline to expand output, whic¢brn benefits travelers and improve
welfare. Consistently with Fu and Zhang (2010)paifive effect on welfare is achieved
because the agreement allows the airport and thieeato internalize the positive

demand externality between aeronautical and nooraetical services. Nevertheless,
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negotiation is found to favor an exclusive cooperatbetween the airport and the
dominant airline - the airline that brings highesimber of passengers. Again, a
negative effect on airlines that do not participatehe cooperation exists, in terms of

market share and profit.

1.3.4 Low cost carriers and secondary airports

The low cost business model has now become a gldiomenon in the aviation
industry. Following the example of Southwest, Aaiirand Jet Blue have emerged in
the US, with RyanAir, EasyJet, Buzz and Bimybabyerging in Europe. WestJet has

grown rapidly in Canada, as well as Virgin BlueAustralia.

Hub-and-spoke airlines are likely to develop aet#ht relationship with their hub
airports than low cost carriers will develop witteir base secondary airports (Fuhr and
Beckers, 2006; Gillen and Morrison, 2003). The madifierence between the two
business model is that, while low cost carrierslikiedy to provide short haul point to
point services, in a hub-and-spoke network econsnuk density and scope are
exploited by bundling traffic at a central hub airfp(Brueckner and Spiller, 1994,
Caves et al.,, 1984). When air services are coramedirat a transfer point, the
significance of the agglomeration economies/netwexkernalities may be such that
they tie the individual dominant airline to the haioport. Integration of the hub-and-
spoke carrier’s flight schedule with the networkdts airline alliance partners allows
for further exploitation of these economies (SHYQP). As a consequence, there exists
substantial relations-specific investment at a loubbase’ airport. Indeed, it would
seem most unlikely for a scheduled carrier, withigh level of transfer passengers to
and from other airlines, to choose to forego theeneie and cost advantages of the hub
by substituting a proximate, even adjacent, altereaairport (Starkie, 2002). British
Airways or British Midland at Heathrow, Air Francg Paris Charle De Gaulle or
Alitalia at Rome Fiumicino provide an example imsteense. In addition, when the hub
airport is congested, the airline may have incurcedts in acquiring take-off and
landing slots which cannot be recovered if therarceases to provide services (Fuhr
and Beckers, 2006; 2009).
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On the other hand, the secondary airport’s deparyden a particular low cost carrier
often arises from a spot investment in dedicateahiteal capacity. Similarly, low-cost
carriers sometimes make some relationship speoiestments in, say, building brand
awareness and mobilizing customers in the catchrasd of an airport (Fuhr and
Beckers; 2006). Nevertheless, the sunk investménhom-networked air services
operated by low cost carriers is likely to be lowsince they have more scope for
switching operations between airports in ordereduce costs and they typically utilize
airports that are not slot constrained. In otherdspan airport with a dominant single
low cost carrier is subject to more risk and lowdaaning power. This stems from
threat of shifting airports: airports that attractingle airline are subject to risk exposure
from economic downturns if it is a legacy carriedarom airport switching if it is a
low cost carrier carrier (Gillen and Lall, 2004)orRhese reasons, smaller secondary
airports will furthermore require additional guaess in the form of take-or-pay
clauses or hostages prior to their investment aetis

In this scenario, Gillen and Morrison (2003) andlggi and Lall (2004) recognize that
the most important feature of the arrival of a lowst carrier is that it leads to a
permanent increase in traffic, so even if there @awedifferences in attributes of
passengers that prefer low-cost carriers, therearisincrease in revenue from
concessions and parking just due to the numberse§2004), while paying particular
attention to the links that airlines have with aitg, explores the nature of the demand
function for the services of low cost carriers amhtracts it to that of the more
traditional European airlines. As opposite to &dfvice carriers, airport requirements of
low-cost airlines can be found in low airport chesags well as quick turnaround time
and check-in or good facilities for ground trangpoevertheless, in most cases, good

catering and shopping at airport is a critical iegmaent®,

Thus, the low-cost model is increasingly motivataigines to negotiate contracts that
significantly reduce aeronautical revenues, leaairgorts to compensate by seeking
commercial revenues from the increase in passerfgeaacis et al. 2003; Francis et al.

2004; Humphreys et al. 2006). Evidence shows thae pebate on the input charge is

15 At the same time the gains to the passenger fl@mcombination of low-cost airline and low-cost
airports negotiation may be summarized in lowerfaies, using smaller airports with shorter waiting
times for baggage, shorter walking times and lesgusion at airports.
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certainly the more common practice in negotiatieween airports and LCCs. Since
the average charge paid by the airline is usuallghrless than the average that would
result from the use of the published tariff, thpsactices often have been prohibited by
competition authorities. In 1999, the European Cassion has condemned the Finnish
airports of Helsinki, Vaasa, Turku, Pori and Tanepfr a discount of 60% on landing
fares on domestic flights (of domestic airlines)ewhcompared with other services
within the European Union. The same happened ituBak, where ANA the airport
authority, offered discounts of 50% on the samergdms for domestic flights of

domestic airlines in the airports of Lisbon, Fana &orto (Barbot, 2009).

Fu et al. (2006) provide an analysis of airpoitipg and regulation in the presence of
competition between full service airlines and lowstccarriers. In fact, the find that the
level of competition in downstream airline marketsl be reduced when an airport
increases its airside service charges (such asfhitanding fees) by the same amount
to all airlines, because such an increase wouldaeeequilibrium outputs and profits of

LCCs proportionally more than those of FSAs.

However, low cost carriers operations may be imfbesl by the availability of public
funds (Francis et al. 2003; Oum and Fu. 2008). Hlm®pean Commission has opened
investigations on state aids possibly offered taCk@Gy some airports such as Berlin
Schoenefeld and Luebeck Blankensee in GermanyTamgere Pirkkala in Finland. In
November 2001, the Walloon region, owner of Charlairport, signed an agreement
with Ryanair, stating special conditions for the a$ the airport, involving a reduction
in landing charges. In 2008 the Commission declératithe reductions on landing and
handling charges were compatible with the commorketaaccording to Article 87,
and overturned the decision that Ryanair receivate said through its contract. This
agreement is used as a basis for a formal mod@aibot (2006): she builds a vertical
differentiation model to analyze the effects of sdles, or lower aeronautical charges,
for secondary airports on competition between adost carrier (LCC), supplying a no-
frills service or lower quality flights, and a fusicheduled carrier (FSC), supplying a
high quality service. The difference in qualitiess Set by a few items, such as seat

density of aircrafts and the provision (or not)febd and beverages during the flights.
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Again, the main findings are that subsidization lower airport charges benefit
consumers but negatively affect incumbent airfifies

1.4 New insights on airport-airline interaction:what can still be done?

In the introduction, we already pointed out thag trertical structure approach, which
explicitly accounts for carrier market power andisture, has become standard in air
transport research. However, we think there ametletements — which are of particular
importance for air transport markets — that s@emm to lack of understanding with
respect to airports-airlines interaction: (i) inqadete contracts and asymmetric
information structure; (ii) upstream horizontal quementarities; (iii) airports as two

sided platforms.

1.4.1 Incomplete contracts and asymmetric informatn

Airlines often need to make relationship-specifieastments, such as the construction
of customized facilities (such as terminals or rtemance bases), marketing of services
to or from that airport, acquisition of take-offcafanding slots, or the establishment of
flight schedules, operating procedures, and stffifuhr and Beckers, 2006, 2009;
Goetsch and Albers, 2007; Niemeier, 2009). As widiicussed, throughout the paper,
these investments are substantial especially abaoh‘base’ airport but even exists in
the case of low-cost carriers.

Since these investments are relations-specificy they give room for hold-up

problems (Serebrisky, 2003). For instance, oncetti@investment is sunk, the airport
can be motivated to ex post opportunistic behavamd expropriate the value of the
investment by raising its charges or reducing th@lity of the service, thereby

expropriating some of the value of the originaléstment. Therefore, downstream users

' Moreover, the secondary airport may benefit friwn aid more than the low cost airline. This is ohe
Ryanair’s claims, stated in point (52) of the Comssion’s report.
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are reluctant to make these investments unlesshiiéy some assurance that the value
of their investment will not be expropriated in flgure.

Vertical integration and contractual arrangemergsvben airports and airlines are an
important tool for protecting and promoting sunkeaastment by airlines. However, in
most cases, negotiating long-term contracts betvedgrorts and airlines prior to the
end-users making any sunk investment is simply feesiblé’. Moreover, even if
contractual arrangements can be signed, they drpantect: the transactions costs of
negotiating a long-term contract may outweigh tkediits; or the costs of negotiating
over all possible contingencies may be such thatractual arrangements are inevitably
incomplete, either limited in time, or limited icape, or both. In either case, if the
long-term contract is incomplete, there arisess& of future negotiations after any
necessary complementary investments have been 8wieover, contracts may be
signed within an asymmetric information structwsiece one of the parties — or both —
cannot directly observe the other party’s effort.

A double hidden action/moral hazard situation issidered by Hihara (2011), who
analyzes an airport-airline vertical relationshipere both partners make efforts but
neither can see the other’'s efforts. With a comursdtime stochastic dynamic
programming model, they show that, if optimal effoosts are negligible and both
parties are risk neutral, then they can agree smgle optimal contract, which is a
linear function of final load factor depending dre tproductivities difference between
the two parties. Hihara (2012) analyzes a riskisgancomplete contract under which
an airline agrees to serve an airport in exchang@dyment to/from the airport based
on the difference between a realized and a taoget factot®. They show that, without

the contractual commitment, there is an under effooblem and found the relevant
conditions on payments and utilities under whicé ithcomplete contract can achieve
the first best level of effort and restore utilitysses. Moreover, they show through

numerical examples, that under high uncertainty lagt risk aversion of the partners

Y For example, in Australia there are legal limitswentical integration between airports and airliries
order to prevent the competition problems, paréidylforeclosure and exclusive dealing, that waaride
if a major airline were to own one of the majoipaits in Australia (Biggar, 2012).

'8 The basic mechanism is described with respechéolLbad Factor Guarantee Mechanism contract,
which was agreed upon and is still binding at tlitoNAirport in Japan.
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the utility loss could be much severe and thetutibss restoration by these contracts is

more imminently needed.

Biggar (2009, 2012) investigates the issues of ttbkl-up problem and long term
contracts under a regulatory perspective. He siigidkat creating an environment in
which upstream and downstream customers of the paypofacility have the

assurances they need to make necessary sunk imrgstta extract the most value from
the monopoly services should be the primary rateofar regulator. The author argues
that the traditional neoclassical focus on deaditeigss is misplaced: public utility

regulation is better viewed as an alternative goaece arrangement - specifically a
form of long term contract - within which the sumwestments of both sides, but

especially the airline users, can be protectectiaedby promoted.

In this framework, we think that attention to thepart—airline vertical relationship
from the standpoint of hold-up and moral hazardbjgnms - using an incomplete
contract theory framework - still has not been isightly paid. Nevertheless, a better
understanding is needed: results may justify, foangple, incentive/risk mitigating
payments by vertical contract from local or secopdarports to LCCs, even when the
airport is owned by the local government, sinces¢heontracts may achieve the first
best efficient effort levels and restore the fivest utility levels.

1.4.2 Upstream horizontal complementarities and vécal externalities

Airport cooperation has a far shorter history thliances in the airline industry, which
have been largely studied in literature (see Czamty Zhang, 2012b for a short recent
survey). Some observers of the air transport imgued already stated that the

formation of a few large groups and forms of coafien among airports would be an

¥ public utility regulation is a form of long-termmmivact, administered by a permanent institutionvikmo

as a public utility regulator, which seeks to rateethe contract that the parties would have writt¢hey
could have negotiated costlessly with each othéarbesinking any investment. The regulatory cortfrac
by ensuring a long-term stable and non-discriminagpath of prices and services which broadly reflec
the costs of providing the underlying services teets and thereby promotes sunk investments by both
the monopolist and its customers (Biggar, 2012).
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inevitable result of airline deregulation and oivptization efforts since the mid1990s
(Pal and Weil, 2005).

Airports are part of a large system where eachitiaécs a node being connected by
airline(s) to another node. Equivalently, airpgtsvide complementary service to all
of those airports to which they are connected. édgdehey not only compete with
airports that serve the same locational markets, &s the providers of essential
infrastructure facilities, they offer complementasgrvices to airlines across airports
that serve the same origin-destination marketsthla sense, airport infrastructure
provision is characterized by horizontal compleragties as well as vertical market

structures.

Failure to consider airports complementarities wloeking for optimal pricing policies
may, actually, result in social welfare losses @@aand Zhang, 2007). Forysth et al.
(2011) provide some stylized facts on differentetypf consolidation in the airport
industry, such as airport alliances or multi-aitpownership’. They also explain that
one rationale for consolidation among airports nieey the elimination - through
cooperation on service offerings and on the setbhairport charges - of market
imperfections such as double marginalization irtizak related markets: by eliminating
multiple price mark-ups on marginal costs, airgpups may improve their profits or

social welfare while making their services moreaative to airlines.

Some papers, while pointing out that airlines tgflic have market power and are
engaged in oligopolistic competition at differenibsmarkets, focus on airport

complementarities and, in some cases of intereshoov the strategic airport behavior
is affected by the extent of market power of theiees serving those markets (Basso,
2008; Brueckner, 2005; Pels and Verhoef, 2004).oBerBrueckner and Proost (2012)
focuses, in addition, on the role of regulatoryhauties while looking at strategic

interaction between international airports. Indesaime distortions can arise given that
different airports in an international network daa either regulated or not and, even if

2% One of the first airport holding companies has b#enone operating Hochtief AG, a major private
German construction company, and Aer Rianta, asiini of the publicly owned Dublin Airport
Authority, which together joined forces to createe tconsortium Airport Partners. Later on equity
investment funds entered the market for airporteshdike, e.g. Macquarie Airports which now holds
equity shares of airports in Australia, Belgium,nb@rk and the UK. In some cases airports formed
strategic alliances, sush as Pantares Alliancedmt\v@hiphol and Frankfurt formed in 2001.
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all regulated, they will typically not be regulatbg the same authority. Martin (2012)
focuses on airports complementarity amdlfare gravitatioA® with the emphasis on
examining the decision whether to keep an airpoden government ownership or to

privatize it.

Nevertheless, an important feature of verticalkatexl industries is that there may be a
trade between the upstream and the downstream dinthghe trade is often determined
through negotiation. Specifically, in the aviatiolustry, while at capacity constrained
airports the landing fees charged are usually tlbslee price cap with no discounts, at

other airports a bargaining process occurs (CormigeiCommission, 2008).

In this context, what literature investigating airpalliances and complementarities still
is missing is to explore the incentives to horiabebordination in the upstream market,
depending on downstream countervailing power: dgpods serving serve the same
origin-destination market have incentive to form afliance to contrast the
countervailing power of the dominant airline segvithat market? And which are the

effects in terms of welfare?

As an example, consider the simplest environmeitt two airports and two airlines
that are locked in exclusive relations. The airponay decide whether or not they will
merge and — after — choose their contract typéetvaded with the two airlines. If the
airports have merged, then the upstream monopbhsgains simultaneously and

separately with each of the two airlines over tleintract terms. If instead the airports

! Welfare gravitation may be explained as follows.nélder a system of two airports where one is
government owned and the other is private. The gorent owned airport sets low charges to stimulate
demand and generate welfare for passengers amtkesiffom that location. The privately held airport
may take advantage of the low charges set by thergment owned airport and sets high charges that
maximize its profit. These high charges extract edranefits available to passengers and airlinethdy
pricing behavior of the government owned airpoihc8 the airport extracts additional profit frometh
passengers and the airline of the other locatiagrasitation of welfare from one location (the country
with the government owned airport) to the othee ¢buntry with the private airport).

22 Haskel, lozzi and Valletti (2011) reviews some regées with respect to the English case. In all
commercial UK airports, airlines are offered a pnétary discount to establish new routes, whicmthe
expire, typically after three years, when the a@liis back to the published tariff. Ryanair reduced
services from Leeds when the airport refused toetotheir charges in 2004. In 2006, Ryanair also
immediately switched its daily Dublin service toifol, when the discounts offered to Ryanair atd@ar
expired and were not renewed. In the same yea2, Meved from Manchester to Leeds following
Manchester’s refusals to continue introductory alists that had expired. Likewise, in 2007, Flybes wa
operating twice weekly services from Bristol to iBarollowing the refusal of Bristol to lower its
charges, it switched that route to Cardiff. Thor@amk, by contrast, stayed at Bristol following dfeo

of a lower landing charge.
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have remained separated, each of them bargains itsitrespective airline. In this
environment, an upstream horizontal merger betwtwn two airports may have
potential effects on the ex post bargaining over ¢bntract terms with the airlines.
First, it changes the upstream bargaining positbrthe airports, by providing an
outside option to the upstream merged airport gro8pcond, it allows the
internalization of a competition externality, whiokfers to the fact that an increase in

the airport charge to one airline leads to an meedn the rival airline's outgt

Czerny and Zhang (2012b) started realizing thik liacliterature. Some insights are
derived by Fu and Zhang (2010) and Yan and Wing2®12). The formers find that

market for privatized airports should facilitaterdgg@ning between airports and airlines
over airport charges, and encourage airports te miscriminate across different user

classes.

However, both these contributions, tough considerithe issue of airlines

countervailing power, do not consider the effecttltdt power on the possibility of

coordination among airports. One exception maydresidered the work by Haskel et
al. (2011), who study bargained input prices whaepeand downstream firms can
choose alternative vertical partrférsThey look at the impact of joint ownership of
airports as well as the role of airline counterngilpower in stopping airports raising
fees. The find that an increased outside optioriHferairport will raise the input charge.
So, if only one company owns airports, its outsgggion is increased. Thus, with
increased concentration in airport ownership, opats that are more dissimilar, the
landing fees raises. Airports’ outside options als® raised with discriminatory input
pricing. Moreover, the effect of countervailing penwvia an increase in downstream
concentration, depends on the competition reginieden airlines and whether airports

can price discriminate.

Nevertheless, the outcome of the bargaining probetseen the upstream and the
downstream firms may depend on the contract typmutih which trading is conducted.
On these grounds, it may also be noteworthy to @arthe differences between the

outcomes of different types of contract, in termhgassible subsidization of passenger

2 Supposing airlines compete in the amount of pagssrcarried.

%4 They describe the case of two airports and twiouo airlines.
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traffic or distribution of profits among the plagerAs an example, in the simple
environment described before, the subsidization mm@ydue to the willingness of a
separated airport to increase the aggressivenassl thus the gross profits - of its
airline, in the no merger case. In the merger daségead, the subsidization results from
the inability of an upstream monopolist to comnot b impose negative externalities
to one airline by offering a discount to the othetine. Furthermore, the surplus of a
negotiating pair of airport and airline can be maized given the rival pair's strategy
under a specific type of contract but not othersalfy, depending on the type of
contract, the pie may be distributed among thdcadly related chain according to their
respective bargaining powers; or airports may xecel smaller share than the one

corresponding to their bargaining pover

To the best of our knowledge, we are not awareoomél models of competition
between vertical chains of airports and airlinealidg with bargaining process and
different contract types, at the same time. Thus think literature may be innovative

on this account.

1.4.3 Airports as two sided platforms

While airlines only view passengers as their custognoup and consider themselves as
customers of the airports, airports regard bothines and passengers as their key
buyers: airports have to satisfy the demands afgragers and airlines simultaneously

and to offer sufficient incentives to keep thentastomers.

In this scenario, two important features have to rbeognized. First there exist
externalities between carriers and passengerandsridemand depends on the airport
charge and on the number of travelers using thabdi Passengers demand depends on
the number of airlines serving at that airportlirzér services - such as flights frequency

and timing - accessibility of airport and availayilof passenger services, such as

% Milliou and Petrakis (2007) analyze these isswith respect to vertically related industries when
trading may take place through two-part tariff cants or wholesale price contracts. They demomstrat
that the contract types used can have significaptications for the equilibrium market structuredarice
versa.
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parking or shopping. Thus, the more the airpothiesen by passengers, the more an
airline is interested in operate at that airpohte Wider is the access to different airlines
and destinations, as well as to an extensive rarigghops, restaurants, convenient

parkings and transportation facilities, the moresgmgers would chose that airport.

The second noticeable aspect is that the airpodabis to internalize these existing

network externalities - as well as complementayibetween aviation and non-aviation

services - whilst deciding on its pricing schenmalded, while setting the price level for

the aviation services — through the airport change negotiations with airlines — they

decide on a price structure which allows them tssfrsubsidize aeronautical revenues
by non-aeronautical revenues, deduced from passenge the commercial facilities

such as parking, restaurants or stores.

Following this argument, airports are candidatesb® considered as two sided
platforms, that is markets with externalities inieththey can cross-subsidize the two
sides through the pricing structure. The end uaegsthe airlines and the passengers,
who both benefit from each other’s existence amm floe platform to interactirports
add value to both sides by internalizing networdeat which exist between the two

demand groups.

Gillen (2011) points out that, given the transitiaich occurred both because of
privatization of the industry and increasing importe of commercial revenues, it is
indispensable to look at airports as two-sidedfptats. These conclusions are drawn
on the basis that the profit maximizing prices tfog two sides of the market — airlines
and passengers — are interlinked and depend andia@iand elasticities, the nature and
magnitude of the indirect network effects betwelea two groups, and the marginal
costs for both sides. Following Wright (2004), hederlines some revelations and
fallacies about one sided logic in two-sided mask&ioking at the airport industry. In
particular, he recognizes that airport charges lshba externality based prices rather
than cost based, which ignore the externality éxatts between the customer groups on
either side of the airport. This means that higicgacost margins do not necessarily
indicate market power and an input charge belowgmal cost does not necessarily
indicate predation. For example, setting lower gharfor certain types of carriers may
make all carriers better off because the loweregkicarriers attract more passengers to
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the airport. As a consequence, competition betveeports (the platforms) may lead to
prices above costs since the competitive struatfirgharges will generally reflect the

value placed on each side of the platform.

In a recent paper, Ivaldi et al. (2012) developractural model to examine airports
under a two-sided market setting. They begin witm@nopoly platform and estimate
simultaneously the demand equations of passengerprcing equations of airlines.
By using data on US airports, empirical evidenceualihe two-sidedness is found
through the significant coefficients of flight fregncies and airport characteristics, used
as a measure of externality effects. The pricirfgesee of airports shows that they can
cross-subsidize the two sides with respect to thlasticities. In particular, they show
that the airport: (i) takes into account the facttaviation charge does not only affect
the demand of airlines but also the demand of pagese for the airport; and (i)
internalizes the effect of a change in the conoesprice on airlines. This depends on
the price elasticities for passengers and airliaesl the magnitude of externalities.
Moreover, they find that airports do not maximizeffis: either the marginal cost of
aeronautical operations or non-aeronautical opmratiare computed under profit

maximization scenario and, at each airport, theyfaund to be negative.

The two papers as a whole are a contribution taathéransport debate since airports
have been considered as two-sided platforms neitineoretically nor empirically.
Indeed, the correct definitions of market and miapgaver is crucial for regulators: it is
important to understand the business model of esgdaut this can be understood and
tested only if the market structure is correctlgntified. Nevertheless, literature still
lacks maturity in this direction. For instance,order to have a more complete picture
of optimal airport pricing, one more aspect of #ie transport business should be

incorporated into the analysis.

Intuitively, there exists a trade-off relationsthptween the length of the connecting
time and the consumption opportunities in the hupeat. When the concession goods
are not considered, the connecting time at theawgort has only a negative effect on
the transfer passengers. Thus, the airport ansesrhave an incentive to shorten the
length of the connecting time to minimise the gahsed cost (Encaoua et al., 1996).
However, in a situation where the concession aeg/iof the hub-airport are taken into
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account, shortening the length of the connectimgetiwould decrease the transfer
passengers’ consumption opportunities of concesgomus. Smooth transits achieved
on minimum connecting times mean less opporturatggend money in hub-airport
shops (Hanlon, 1999). Thus, besides the describegdtive effects, the length of the
connecting time seems likely to have a positiveecffon the levels of concession
revenues. Indeed, some evidence shows that, oaaketision has been made to make a
purchase or spend money, the expenditure increasthea waiting time increases
(Castillo-Manzana, 2010; Guens et al., 2004; Toeteal., 2005¥. In this scenario, a
more complete picture can be drawn adopting a td® market thinking: modeling the
connection between aeronautical and non-aeronautmaices through cross-price
relationships - instead of through the time commporanly - allows to evaluate the

impact of the externalities on the price structure.

These considerations question the existing appesadh airport regulation. Some
contributions take the view that single till maweiwrong incentives in terms of
investment: they show, crucially, that the dudlapproach is desirable when the airport
capacity is close to saturation or suffers congastwhile the single-till approach is
better when there is spare capacity (Starkie, 28@&kie and Yarrow, 2000; Zhang and
Zhang 2003, Lu and Pagliari 2004). Empirical ress@iom Ivaldi et al. (2012) show
that, in a two-sided market setting, the airporyymat maximize profits and can clearly
do cross-subsidization between the two sides: théssingle-till price cap regulation
that can capture this cross-subsidization. Thugjla¢ors should take into account that
airports even with market power could have lesgntige to use or abuse this power
because of the complementarity between airsidenangairside revenues and this is a

% DrAlfonso et al. (2013) catch the positive extdityaof waiting time on concessions, through the
impact of congestion on the dwell time, while inporating the effect of passenger types. Bruinsma,
Brons and Rietveld (2000) indicates that in a tiemsarket, passengers will pay attention to twality
aspects of the aviation services: services offdogdthe airlines using the airport (e.g. air-fares,
frequencies, convenient departure times), anddhdéianal concession goods/services of the airpach

as tax-free shopping, restaurants, internet faslitcasino. Nevertheless, the quality aspect coimge
concession goods is not formally included in thedetoLin, M.H. (2006) develops a network model to
analyze competition between hub-airports. Focusmthe tradeoff relationship between the lengtthef
connecting time in the hub-airport and the consimnpbpportunities of the transfer passengers, he
demonstrate theoretically that even though the ditgwrt bears a cost disadvantage over its rival in
providing the hub-airport service, it still hast@aace to earn more profits than its rival by thitirsg of

the connecting time to maximize the total profiistadned from both concession and aeronautical
activities.
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good example of two-sided platform thinking: thébaie of single-till versus dual-till
can be reconsidered under this thinking

1.5 Concluding remarks

This survey provides an interpretive review of timain ideas developed by the
literature on airport-airline interaction, with argicular attention on the models used to
represent formally vertical relations during thstléwo decades. This is done while
assessing how deregulation of the air transporketareated the incentives for airport-

airline interaction as well as the different forofsooperation observed in practice.

The work starts from the central insight of the erdic research — that is airport
economics and policy should incorporate strategieractions between airlines with
market power, thereby requiring examination of @itp and airline-services in an

integrated manner.

A major conclusion of this survey is that the pesblof vertical relations constitutes a
fundamental issue because of the ensuing regulatguirements: airport-airline

interaction matters and need to be investigated arefully since there can be
negative as well as positive outcomes in terms @fare and competitiveness. Starkie
(2011) argues that the use of long-term contraetsvden airlines and airports is
beneficial for passengers and that applicatioroafimetition law should be favored over
sector specific regulation. Fu et al. (2011) codelthat the beneficial effects of vertical
cooperation need to be weighed against the negettieets. Such practices can improve
welfare but may cause a negative effect on airlmeenpetition: an airport may

strategically cooperate with its dominant airlinedjich can further strengthen these

firms’ market power.

Within the scope of policy implications, the mainsights can be derived as follows: on

one hand, how regulation might balance the trafleasfed by the vertical agreements,

2 Malavolti (2009), in an unpublished draft, showsing a two-sided market approach that the
aeronautical tax can be either higher or lower umsitegle till depending on whether the impact of th
passengers demand or of the waiting time is theerimoportant for the shops.
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by giving room for the merger, so leaving consumaetter-off, but not for market
foreclosure; on the other hand, how regulation @équbvide incentives, both to airports

and dominant airline, for welfare enhancing agregsie

If the vertical structure approach has become st@hoh air transport research, one of
the main contributions of the survey is that itcdissues three elements — which are of
particular importance for air transport markethat tstill seem to lack of understanding

with respect to airports-airlines interaction.

First, there is the issue of incomplete contractd asymmetric information structure.
Vertical integration and contractual arrangememisvben airports and airlines are an
important tool for protecting and promoting sunkeaastment by airlines. However, in
most cases, negotiating long-term contracts betveegrorts and airlines prior to the
end-users making any sunk investment is simplyfeesible, or inevitably incomplete,
either limited in time, or limited in scope, or hotFinally, contracts may be signed
within an asymmetric information structure, singcee @f the parties — or both — cannot
directly observe the other party’s effort. In tii@mework, we think that attention to the
airport—airline vertical relationship from the stioint of hold-up and moral hazard

problems still has not been sufficiently paid.

Second, airport infrastructure provision is chaBzed by horizontal
complementarities as well as vertical market stmas. What literature investigating
airport alliances and complementarities still isssimg is to explore the incentives to
horizontal coordination in the upstream market, eeling on downstream
countervailing power: can airports serving serve f#ame origin-destination market
have incentive to form an alliance to contrastabentervailing power of the dominant
airline serving that market? And which are the afan terms of welfare? It may also
be noteworthy to examine the differences betweenothitcomes of different types of
contract, in terms of welfare, possible subsida@awf passenger traffic or distribution
of profits among the players.

Finally, we point out that airports are candidatesbe considered as two sided
platforms, that is markets with externalities inieththey can cross-subsidize the two

sides through the pricing structure. The end uaegsthe airlines and the passengers,
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who both benefit from each other’s existence amd jee platform to interact. Airports
add value to both sides by internalizing networde@&t which exist between the two

demand groups.

Researches in these directions are a contributiaihe air transport debate since the
correct definitions of market and market powerrisc@l for regulators: it is essential to
understand the business model of airports butctimsbe understood and tested only if

the market structure is correctly identified.

These considerations also question the existingoappes to airport regulation. It has
been argued that regulation may be unnecessarythairairport charges may be kept
down and capacity investments may be more efficiahtleeper collaboration between
airlines and airports was allowed and encouragedrothe other hand, if airlines had
enough countervailing power. Thus, the analysisdifferent forms of cooperation
between airports and airlines emerges as an obvaosw/er to this intuition. Some
contributions take the view that single till maweiwrong incentives in terms of
investment: they show, crucially, that the dudlapproach is desirable when the airport
capacity is close to saturation or suffers congastwhile the single-till approach is
better when there is spare capacity. Regulatorsldhiake into account that airports
even with market power could have less incentivesi® or abuse this power because of
the complementarity between airside and non-ainr@denues and this is, for instance, a
good example of two-sided platform thinking: thebdie of single-till versus dual-till

can be reconsidered under this thinking.

On the theoretical side, evaluating how and whpais and airlines use contracts to
coordinate their activities is crucial to analyzitttge organization and efficiency of
economic contractual exchange, as well as poligylications. Nevertheless, we regret
the absence of empirical verification of the ecomsnof contracts: for policy makers
understanding and testing the functions and thdicatpns of various contract terms is
a prerequisite to distinguish between efficient amdi-competitive practices and to
developing appropriate policies. In addition, whilsually theoretical conclusions
indicated qualitative effects of airport-airlinergaining, it is not clear how significant

these effects are in practice.
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Great efforts have been made to ensure the apjigald analytical investigation. Still,

to make the model tractable, works usually maketimeusimplifications such as
symmetric airlines and constant marginal costs.rdfoee, even greater efforts should
be make in building empirical: they allow one taifyethe analytical conclusions, and

to quantify the actual impacts of airport-airlinertical relationships.

This is a difficult and complex task, since, desphis growing tendency to engage in
vertical relationships, most airport-airline agresns are not publicly disclosed. Indeed,
as these contracts include clauses such as lowertacharges and priority of service
for partner airlines, they often lead to price asetvice discrimination, which is
prohibited by EU and IATA rules: an airport is réga to charge all airlines the same
price for identical services (EU Directive 2009R€,Art.3, EEC Treaty- Art.87/88,
EEC Council Regulation No. 95/93). Thus, it is satprising that information on the
existence of contracts between airports and aglawed on their outcomes is seldom
available. Evidence is given by the considerablelver of cases gone to appreciation
by the European Commission, motivated either byeadh of the contract or by illegal

clauses.

Such data limitations make it difficult to test thHects of vertical contracts between
airports and airlines, and, even if a few recermat competition and regulation cases
provide good samples for researchers to study, mgadtiatistical inference from such a

small and special sample would be difficult aneljkbe biased.

However, this is something that seems quite importa be explicitly taken into
account if one is to apply to policy making whatsHaeen learned from analytical
models.

%8 Barbot et al. (2013) make some improvements is thirection. They develop a test for vertical
collusion between airports and airlines, basedheretvaluation of price-costs gross margins. Thstete
36 pairs of airports-airlines in the case of nompeting airports and they find evidence for vettica
collusion with respect to: (i) main national carsién small airports (ii) low cost carriers in sadary
airports.
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Chapter 2

Airport pricing, concession revenues and passenger

types’

2.1 Introduction

Air traffic delay has been growing dramatically @nthe end of the 1990s. The delay
problem has been widely discussed in policy circlesreasing the capacity of
congested airports by investing in new runways mproving air traffic control
technology is one possible remedy. Another solut®ithe imposition of congestion
pricing, according to which the landing fees paydarlines would vary with the level
of congestion at the airport. Meanwhile, non-aeubical revenues have been growing
significantly to the point that they have become thain income source for many
airports (Graham, 2009; Morrison, 2009). For thesasons, the impact of non-
aeronautical revenues on airport pricing is of @asing concern for airport and airline

management.

S A version of this chapter has been recently aeckfor publication by the Journal of Transport
Economics and Policy and is forthcoming in the 2an2013 issue (Volume 47, Part I). The work is
coauthored with Changmin Jiang and Yulai Wan, Ursig of British Columbia. We thank the editor,

David Starkie, and an anonymous referee for theirstructive comments on a previous draft of this
paper. We are also very grateful to Anming Zhanghif Czerny, and seminar participants at CTS,
University of British Columbia for further insighif suggestions.
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With respect to the issue of airport congestiorcipg, literature finds a negative
relationship between the socially optimal airpohaige and airlines’ market
concentration (Basso, 2008; Basso and Zhang, 2Bi&ckner, 2002; Brueckner and
Van Dender, 2008; Pels and Verhoef, 2004; Zhang Zmhg, 2006). The socially
optimal charge should include only the residualsiu the marginal congestion co'st
that is not internalized by monopoly or oligopolgrigers and it should be reduced to
correct for market power of airlines. On the othand, concession revenues exert a
downward pressure on the aeronautical charge (Quah,e&004; Starkie 2002, 2008;
Yang and Zhang, 2011; Zhang and Zhang, 2003, 2@dmmercial operations tend to
be more profitable than aeronautical operationsg@Soet al. 1993; Starkie, 2001);
therefore, the aeronautical charge should be redsies to induce a higher volume of
passengers and increase the demand for conceddimnsyer, in order to have a more
complete picture of optimal airport pricing, two rmaoaspects of the air transport

business should be incorporated into the analysis.

First, passengers may not be a homogeneous grangieiduals. Literature finds that,
in the case of a single passenger type, the sp@alimal charge never exceeds the
residual share of the marginal congestion costdBand Zhang, 2007; Brueckner,
2002; Zhang and Zhang, 2006). Czerny and Zhangd{2fdid that, in the case of two
types of passengers with different values of tithe, socially efficient airport charge
may exceed the residual share of the marginal atiogecost. Intuitively, their result
implies that it can be useful to increase airpdrarge so as to protect business
passengers with higher time value from excessivegestion caused by leisure

passengers with lower time value.

Second, there is a positive correlation betweerependiture in the concessions area
and the dwell time, that is, the time availablewssin the security check and the
boarding: it is during that time that passengen$ lwave higher chance to shop. This
follows the common sense that more spare time gn@® opportunity for browsing in
the shops and induces the need to buy refreshidente, the expenditure increases as
the dwell time increases. Congestion levels maetavimpact on the dwell time, and

therefore on the expenditure in the commercial;dyveg without solid empirical studies

* The residual share is equal(tb—1/n) wheren represents the number of airlines.
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in the literature, it is unclear whether increasedgestion has a negative or positive
effect. The higher the volume of passengers thgdothe time needed for check-in and
security check. As a result, on one hand, it wdadcbbvious that dwell time decreases
as congestion goes up, since passengers spendtimere queues. However, on the
other hand, higher congestion may force travelersarrive in advance at airport
terminals because they anticipate longer waitingetin queues (Appold et al., 2006;
Buendia and de Barros, 2008). This can happen veliretravellers are risk averse,
especially when the cost of missing a flight isatekely high: business passengers may
miss important business opportunities; leisure gragsrs may have to cancel hotel and
trip reservations whose costs cannot be fully reoed. In this context, if this amount of
extra time they spend in the airport is disproporily longer than the expected extra
time they need to go through check-in and secutiggcks, dwell time will increase:
passengers will have more captive time in termiaald more time to spend money in
shops. Specifically, in this paper, vassumethat passengers will exaggerate waiting
time and therefore dwell time increases. In otherds, weassumehat as congestion
increases dwell time increases and so the monewpt Spe concession activities;
equivalently, that there is a positive externatifycongestion on concession activities.
Hence, under this assumption, when concessiontakea into account, there can be
some incentives for the airport to increase comgesin order to drive up the

expenditure in the commercial area.

There is a stream of empirical literature tryingetglore this issue. Geuens et al. (2004)
find that waiting time influences consumption oincession goods. Castillo-Manzana
(2010) finds that the dwell time prior to embarkiisgpositively correlated with the

decisions of consuming food/beverages and makpgrehase at a significance level of
99 percent in both cases. Besides, he finds thaigben vacation increases the
likelihood of consuming concession goods. Moreotles,average expenditure of these
passengers is greater than that of business passeiigrres et al. (2005) show that the
more time spent in the airport, the more consumpti@ade by passengers. In addition,
he finds that those flying on business consume ri@e those on vacation, if they are
in the airport for less than 45 minutes. In thegenf 45-170 minutes, leisure travellers
consume more. When staying longer than 170 minddesiness travelers consume
more. Graham (2008) finds that young leisure pagmmsnare high spenders, while
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business passengers are unlikely shoppers. Howewvitie best of our knowledge, there
IS no contribution in literature analyzing, fromheeoretical point of view, the effects of
congestion and passenger types on consumptiomoéssion goods.

This paper adds to literature on airport pricingitagakes into account the positive
externality of congestion on concessions, throughimpact on dwell time, while
incorporating the effect of passenger types. Sipadly, we consider a model with one
congestible airport serving a number of competinignas and two types of passengers,
business and leisure, with the former having a drigime value than the latter. We
consider two types of airports, namely private @itp maximizing their profits and
public airports maximizing social welfare. We assumhat only the extra surplus
generated by airport concession services not atiknelsewhere is counted into the
social welfare function. In other words, we onlliude a proportion of the surplus
from concession services. This reconciles two apgres to modeling the social
welfare function in airport pricing literature: the proportion is equal to 1, all the
surplus from concession activities is counted istzial welfare (Yang and Zhang,
2011; Zhang and Zhang, 2003, 2010); if the proporis equal to 0, surplus from
concession activities is excluded (Czerny, 2015t&sch and Sieg, 2011).

We find that for both profit and welfare maximizirarports there is a downward
correction for the congestion toll, equal to thergimaal airport concession profit and
passengers concession surplus, respectively, duket@ositive externality of delay.
Furthermore, as the passenger volume changes Whairport charge increases, there
Is a correction on the optimal airport charge eqaahe average concession profit and
expected concession surplus for profit and welfaeximizing, respectively, weighted
for different passenger types. For some levelsadaydthis correction may not be a
traditional mark-down but a mark-up. Finally, thengparison between privately and
socially optimal airport charges shows that: (i)ewlconcessions generate a sufficiently
high proportion of extra surplus to total concesssurplus, the welfare maximizing
airport can have more incentives than the profikim&ing airport to decrease the
congestion toll and induce delay; and (ii) depegdin the difference in the passengers’
values of time and the proportion of extra surglaserated by airport concessions, the
profit maximizing airport may or may not impose igher charge than the welfare

maximizing airport.
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The structure of the paper is as follows. Sectighs2ts up the model. Section 2.3 and
2.4 discuss, respectively, airlines’ and airpor@guilibrium behaviors. Section 2.5

contains the concluding remarks.

2.2 The model

Consider a single airporty competing airlines and two types of passengers, an
which has a higher time value than the other. e ©f convenience, in our analysis
we refer to them as business and leisure passergpaause Morrison (1987) and Pels
et al. (2003), among others, provide empirical ene that business passengers have a
greater value of time than leisure passengers. Wmtd the business and leisure
passengers’ value of time ag andv,, respectively, withvy > v, > 0. Let Qz and
Q, be the number of business and leisure passengéte airport. MoreoverB;(Qg)
and B, (Q,) represent the gross benefit from traveling, fosibess and leisure
passengers, respectively, whétg > 0 for h € {B,L}. For analytical tractability, we
assume linear demand functions, which give

By (Qn) = an — bpQp, (2.1
whereag > a; > 0, that is, the willingness to pay of business pagses for air travel
is greater than that of leisure passengers; bp& b, > 0, that is, the leisure
passengers are more price sensitive than busiasssmyers. The airport is congestible:
the average congestion deld@(Q, k), depends on the total number of flighfs,and

the airport’s capacity. With these specifications, we have
B1,(Qn) = pr + viD(Q, K), (2.2)

wherep,, is the airline ticket price for type passengers. We use the same linear delay
function as the one in Basso and Zhang (2@6d)De Borger and Van Dender (2086).
That is,D(Q,K) = 6(Q/K) ,wheref is a positive parameter. Specifically, @toe the

number of passengers of all airlines. We assumé& asmmon in the airport pricing

** Such a linear delay function make the analyticalkwoore feasible, but it may lead to the probleat th
an interior solution may not exist, that is we ntewe a corner solution. Nevertheless, we assume an
interior solution.
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literature, a fixed proportion condition. That &l the flights use identical aircraft and
have the same load factor (Basso, 2008; Basso laangZ 2007; Brueckner, 2002; Pels
and Verhoef, 2004; Zhang and Zhang, 2006, 201gréfbre, each flight has an equal
number of passengers, denotedbyhen,Q/S = Q and we obtain

Q

D(Q,K) = 02< (2.3)

Furthermore, without loss of generality, we norm@aKS = 1. Therefore, we can use,
in what follows,D(Q) instead oD (Q, K ). From (2.1)-(2.3), it follows that

pr(Qp, QL) = ap — bpQp — v400Q. (2.4)
Carriers are ex ante symmetric and offer a homamgengood/service, that is, the flight.
Let g} denote the number of tygepassengers served by airlingforh € {B, L} and
i =1,2,..,n. Letq® be airlinei’s output, that is, the total number of passengérs fly

with airline i. Therefore,q' = Yye3qh Qn = Xie1qh, for h € {B,L} and Q =

ZhE{B,L} Qn = ZhE{B,L} Y1 q;.l'

Next, we specify the passengers’ demand for cormessin particular, we assume that
demand for retail services depends on travel dietsviln other words, we suppose that
passengers make two separate decisions sequenkaBy, they book the air tickets
from the airlines, based on their perceived fuices; second, after arriving at the
airport, they make decisions on purchasing coneesgbods. Our specification of the
concession demand is related to, but different fréang and Zhang (2011), according
to whom a passenger will consume one unit of thrcession goods if her valuation is
greater than the concession price. We supposettibapassengers’ valuation for the
concession goods has a positive support on thevaitf, i], wherei is the highest
valuation for the concession goods. We consider tar@wlom variablesyz and u;,
representing, respectively, the valuations for tt@ncession goods of business
passengers and leisure passengers. We assume, timdistributed with probability
density functiong, (u; T), given a specific level of dwell tim&,. As we noted in the
introduction, we assume that as congestion incseaseell time increases as well
because passengers will exaggerate waiting timeivBlgntly, we assume that the

dwell time,T = T(D), is an increasing function of congestion. Themfave can use, in

what follows, g, (u; D) instead of g,(u; T(D)). Let G,(u; D) be the cumulative
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distribution function of typeh passengers’ valuation. In this scenario, the goiliba

that a typeh passenger buys the concession goods at the pyridge equal to the

probability that her valuation for the good is dezghanp,, that is,f;h gn(p;D)dp =

Gn(pe; D), where G,(u; D) =1 — G, (u; D). With this setup we want to catch the
relationship between congestion and the probabdfitypurchasing, through the dwell
time. As noted by an anonymous referee, it is pbsghat at some point concession
revenues are adversely affected by congestion aitthg time: firstly, congestion may
reduce the comfort level of shopping, affectingrgad&ge of shops and restaurants;
secondly, it may increase the stress level of pagss, that is, passengers may get
unnerved by waiting. A congested airport may sinmmy make the passengers relaxed
enough to shop (Graham, 2009). On the other handoime people waiting may cause
annoyance just leading them to search for comformfshopping. In this paper, we
assume that the impact of people finding relaxaitioshopping is enough to offset that
of unnerved passengers, that is, the extra dwed teads to more retail activity. This is
equivalent to assume that the probability of pusai@increases as the delay increases.
In other words(, (u; D) satisfies the first order stochastic dominanceerty (FOSD)
with respect tdD, that is,0G,(u; D)/dD < 0, with a strict inequality for some value of
u.** From the FOSD property, we have tt@&i(p,; D) > G,(p.; D), v D > D, that is,
the probability of purchasing a unit of concessgmods increases with the delay. We
further assume that the positive externality obgl@lecreases when the concession price
increases, that i82G, (p.; D)/dp.0D < 0. Therefore, the concession demand function
of the typeh passengers,, is given by

%0 (Pes Qns Q=1) = QuGr(Pe; D(Qn, Q1)) (2.5)
In other words, the demand for non-aviation ag#sitof typeh passengers depends on

the number of typé travelersQ;,, the concession pricg,, and the delayp (Qn, Q_).

The airport charges airlines a price per passerdgroted ap,. For simplicity of

presentation, the case where the airport hasfeexd costs is considered, that is, the

31 This property means that for alle [0, %] the probability that: < i is weakly and sometimes strictly
decreasing in delay, that ig, (-; D) shifts rightward when delay increases.
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only cost the airport bears is the operating cestgassengé:, c,. Since we consider
ex ante symmetric carriers, the cost function afieai is given byCi(q',q") =

(c +p, +,8D(Q))q" wherec is the (constant) marginal operating cost ghdas the
value of time of carriers. Suppose that the airpprbvides concessions to
(homogeneous) retailers and that the airport itdetermines the concession prige
Finally, we assume that the airport captures @lrnts from the retailers and that the

unit cost of the concession goods is constant andtéd by,.

The airport-airline vertical structure is modeledaatwo stages game. In the first stage,
the airport decides both the aeronautical chasgeand the concession prige,. In the
second stage, taking, as given, airlines compete in Cournot fasfomnd

simultaneously choose their outputs, that is, tnaler of passengers.

2.3 Airlines’ equilibrium behavior

In the second stage, each airline chooses its btdpuaximize its profit:
7= > gk P05, — ¢ = pa — AD(Q)L (26)
he{B,L}
To focus on the effect of the positive externabifycongestion, we abstract away the
possibility of price discrimination: all passengeesy a uniform airfarep. Therefore, at

the equilibrium, the conditiop; = p;, = p must be satisfied. That is,

p(Qp, QL) = ap — bpQp — v,0Q. (2.7)
The equilibrium outputs are determined by the fngter conditions:
omt dp ; .
a—q}il=p+<%—30)q —pOQ —c— p, =0, Vi, h. (2.8)

%2 The qualitative results of this analysis, howevare unchanged since we assume there are no
economies of scale as well economies of scope.

% Earlier studies that model a congestible airporting air carriers with market power assume Cournot
behavior (Basso and Zhang, 2007; Brueckner, 20@2rry, 2006; Pels and Verhoef, 2004; Zhang and
Zhang 2006; 2010). Brander and Zhang (1990, 19@8) that the Cournot model seems much more
consistent with the data than either the Bertranthe cartel model. On the other hand, Neven et al.
(1999) provide evidence that the estimated conatuthe airline market is not consistent with Courno
but with Bertrand. However, there is a theoretjaatification for assuming Cournot behavior: ifrfis
first make pre-commitment of quantity, and then pete in prices, the equilibrium outcome will be
equivalent to that of Cournot competition (Krepsl &cheinkman, 1983).
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Symmetry implies that

+ 1P (1 + 1) 0 =0 2.9
P+ —)BOQ —c—p. =0, (2.9)
where Q/n = q* and e = —(0Q/dp)(p/Q) is the elasticity of demand for airline

services with respect to the ticket price. The&fbf the ticket pricge onQ, Qs andQ,

is summarized in Lemma 2.1.

Lemma 2.1

— < 0, dQL < 0, while the sign otd— is ambiguous.

Therefore, an increase in the ticket price leads tecrease in the total number of
passengers and the number of leisure passengérf, dan lead to an increase or a
decrease in the number of business passengerqrdtieof Lemma 2.1 is given in the
Appendix A. LetQ*(p,) denote the equilibrium total number of passendgiép,) the
equilibrium number of business passengé@igp,) the equilibrium number of leisure
passengers amgl(p,) the equilibrium airlines ticket price. The compara static of

these equilibrium outcomes with respect to theaatrgharge p,, is summarized in

Lemma 2.2.
Lemma 2.2
Z% <0, dQL - < 0,2 o N 0, while the sign of& is ambiguous.

Therefore, an increase in the airport charge léadsdecrease in the equilibrium total
number of passengers and the number of leisureepgsss, an increase in the
equilibrium airlines ticket price but it can lead &n increase or a decrease in the
equilibrium number of business passengers. Thefbaemma 2.2 is given in the

Appendix A.
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2.4 Airport pricing

Taking the second stage airlines behavior into aatothe airport chooses,, the
concession price, ang,, the charge for airlines. We consider two typesaipports,
namely a private airport which maximizes its prafitd a public airport which is a

welfare maximizer.

2.4.1 Profit maximizing airport

Consider a private airport maximizing its profit:
Ty = (pa - Ca)Q + (pc - Cc) Z QhG_h(pc; D(Q)) (2-10)
he{B,L}
The optimal concession price is characterized by finst-order condition with

respective t,:

- QsGs(pf;D(Q)) + QiGL(p; D(QY)

c — CC - — = ) (2.11)
. 9Gs(p; D(@9) | ,.9GL(pe; P(Q")

Qs op. op.

p

+0Q;

where the superscript/l represents the profit maximization case. Since
9Gr(pe; D(Q))/dp. < 0 with h € {B, L}, a profit maximizing airport sets the optimal
concession price above the marginal concession amodt in particular, equal to the
monopoly price. The profit maximizing airport chang characterized by the first-order
condition with respective tp,:
1 1\ vgb, + v, b 1\ b.b

F-co=o|(1g)pe+ (14 0) g |+ (1425 @
Pa ~ ta ) PO\ ) T e, G\ ) s w5, O
L 9G,(pd5D(Q) dp dQn ~ .
Bl ) ) G~ g ) G e(pliD@)

he{B,L} he{B,L}

(2.12).

The first line on the right hand side (RHS) of eipra (2.12) can be reduced to the
results in earlier literature where only one pagsertype is considered (Zhang and

Zhang, 2006). The second line consists of two testmsh are the focus of this paper.
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The first term is a correction for the congesti@fi tqual to the marginal airport
concession profit due to the positive externalitf apngestion on concession
activities.Sinced G, (p.; D(Q))/8D > 0, this term is negative. Therefore, the airport
has incentives to reduce the congestion toll stw ascrease the passenger volume and
the passengers’ waiting time. This means thatomtrast with previous literature, the
congestion toll may become a “subsidy”, when thsitpe@ externality of congestion is
taken into account. The above discussion leadsapdBition 2.1.

Proposition 2.1

In the caseof a profit maximizing airport, there is a downwacdrrection for the
congestion toll which is equivalent to the margioahcession profit due to the positive
externality of delay. Therefore, the airport hagantives to reduce the aeronautical
charge so as to increase passengers’ waiting timd ao their consumption of

concession goods.

The last term is a correction on the optimal airpbrarge equal to the per passenger
concession profit weighted for different passenygpes, where the weight is the ratio of
the marginal change in the number of typgassengers over the marginal charge in the
total number of passengers. This term takes intowat the change in the passenger
volume and hence the pool of potential consumersooicession services when the
airport charge increases. When passengers haveathe value of time, this term is
always negative as shown in previous literature éicample, Yang and Zhang, 2011;
Zhang and Zhang, 2010), but the sign of this teymoi longer clear-cut when more than
one type of passengers is considered. In particwlaendQgz/dp > 0, that is,(vg —
v, )8 > b, and

G, (Pgi D(Q)) dd%

— < — , 2.13
GO R (2:13)

it becomes positive, that is, a mark-up on the gtely optimal airport charge.
Specifically, G_h(pE;D(Q)) represents the probability of purchasing the cssioa

good for typeh passengers when the concession pricgis Therefore, when this
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probability is sufficiently higher for business pasgers than for leisure passengers,
inequality (2.13) is satisfied and the last termtlom RHS of equation (2.12) is a mark-
up on the airport charge. According to Torres ef2005), those flying on business can
consume more than those on vacation under highsl®fedelay. Therefore, for these
levels of delay the private airport can have ine@st to induce more business
passengers with higher time value - and let them ibuthe commercial area — by
protecting them from excessive congestion causedeisyre passengers with lower

time value. This leads to

Observation 2.1

In the case of a profit maximizing airport and ttypes of travelers, for some levels of
delay the correction on the optimal airport chargee to the impact of the changes in
passenger volume on concession profit may nottbed#&ional mark-down but a mark-
up. Therefore, the privately optimal airport chargan be higher than what would

prevail if passengers are treated as a single type.

In summary, whenever we consider the positive eatéy of congestion alone, there is
always a downward correction on the congestionteodixploit the higher probability of
purchasing induced by longer waiting time and akatmwn to increase the pool of
potential consumers for concession goods. On therohband, if, in addition, we
consider two types of travelers, resulting fromraadé-off between business and leisure
passengers, the aforementioned mark-down may beaamark-up. Intuitively, such a
mark-up is likely to occur when the level of delayigh.

2.4.2 Welfare maximizing airport

Consider a public airport whose mandate is to mepdrsocial welfare (SW). It is the
sum of two parts, namely, surplus from aeronautssalices,S¢, and a proportion,

6 € 0,1], of the surplus from concession servic§$, which are given bys? =
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fOQB ps(¥)dy + fOQL pL()dy —0QWsQp +v,Q.) — 0BQ% — (c+¢,)Q and S°=

YhelB,L} f;ch QhG_h(Z; D(Q)) dz + (pc — ¢.) (QBG_B (Pc; D(Q)) + QLG_L(pC; D(Q)))-

In our formulation, if6 = 1, all the surplus generated by the concession@Es\s extra
surplus (that is, surplus which is unattainablewlsere), which is commonly assumed
in the literature (Yang and Zhang, 2011; Zhang anang 2003, 2010). If0 < 6 < 1,
only part of the concession surplus is extra ss@plid = 0, none of the concession
services generate extra surplus (Czerny, 2011;zkchtand Sieg, 2011). The reason
why only a proportiong, of the surplus from concession services is calim® the
social welfare function is that only under certagtasions concession services generate
extra surplus. In other words, a difference maystelketween the types of concession
services at the airport. For example, the overathand for food and beverages may not
depend much on whether individuals fly or not Bn the other hand, there are some
other types of concession services which may lo#tesdi by travel-related motivations.
Geuens et al. (2004) find that there are specdgifor airport shopping, such as
motivation “to contrast day-to-day” and “to beub of place”. Several authors agree
that the shopping and purchasing habits of a tboften vary considerably from her
normal pattern at home (Brown, 1992; Huang and K2@06). Another motivation is
that travelers leaving a certain country shop ibeorto spend their remaining foreign
currencies. Furthermore, the habit of buying sourgegnd presents motivates travelers
to shop (Sulzmaier, 2001). Large international tsardesign new product lines
exclusively for duty-free shops in order to sedtreselers to buy an unique souvenir
(Vlitos Rowe, 1999). Moreover, for some peoplesétang causes fear or feelings of
insecurity, leading them to search for comfortingd areassuring behaviors from

shopping (Dube and Menon, 2000).

As a result, the social welfare function can betemi as follows.

Qn
sw= 3" [ )y =00 ) v 080" - (¢ + )0
he{B,L} 0 he{B,L}
Un
+5 ) f Gn(5D@)dz + 8 —c) ) uGn(pei D(@)
he{B,L} p, he{B,L}
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(2.14).
The airport maximizes social welfare with respecpt, the concession price, ampg,
the charge for airlines. The first-order conditieith respective to the concession price
is

aaspvi/ = (pe — ¢c) Z Qx aGh(pgpl:(Q ) _

he{B,L}

0. (2.15)

Equation (2.15) is only satisfied when
pe = ce (2.16)

where the superscriplv is used to denote results for the welfare maxitopacase.
Therefore, for a welfare maximizing airport, thdioyal concession price is equal to the
marginal concession cost. The welfare maximizimgaat charge is characterized by

oSwW  aSW dp

e Op dpe
From Lemma 2.2, we hawtp/dp, > 0. Therefore, equation (2.17) is satisfied if and
only if aSW /dp = 0, that is

(2.17)

p= (e +0|vsQs + 0 +260° =0 ) Qi [ LT

he{B,L}

EIACIICD) dz‘

24

Z % ngh(Z;D) dz—cCG_h(ng;D(Q))
he{B,L}

124

aG,(p¥;D(Q" )
—8(pe —c,) Z 0; h(paD (Q )) 9

d
he{B,L} %

(2.18).

Substituting equation (2.9) into equation (2.18% derive the optimal airport charge,
w.
Pa -

*

1 1vgb;, +v;b 1 b;b
w_ :g[(l__) . . . _ 2VBDL T ViDp *]__ LB
pa Ca n ﬁQ +vBQB+vLQL n bL+bB nbL+bB

u

— u
0G,(z; D(Q* d d
—os Y g [20U@)y, By 5 A () gz
oD dQ dp
he{BL} ¢, he{B,L} ce

(2.19).

The first line on the RHS of (2.19) is the sumla# uninternalized marginal congestion

cost for airlines, the marginal congestion cost passengers, a correction for the

59



internalized marginal congestion cost for passengerd a correction for airlines’
market power. Similar to the case of a profit maxing airport, the second line of
(2.19) also contains two terms of interest whef . The first term is again a downward
correction for the congestion toll to internalibe fpositive externality of congestion on
concessions, but this time it stems from the malgimcrease in passenger concession
surplus rather than the marginal increase in prdfiterefore, the airport can have
incentives to reduce the congestion toll so asteease the passenger volume and their

waiting time. The above discussion can be summaiiz€roposition 2.1.

Proposition 2.1

In the caseof a welfare maximizing airport, when concessiorvises generate extra
surplus, there is a downward correction for the gestion toll which is equal to the
marginal passenger concession surplus due to thgtip® externality of delay.
Therefore, it can be useful to decrease the airpberge so as to increase passengers’

waiting time and so their consumption of concesgionds.

The last term accounts for the per passenger eeghecincession surplus, weighted for
different passenger types. Unlike previous liter@twhere this term is always negative,

this is again no longer clear-cut when more thaa type of passenger is considered.
This can be seen as follows. D) = e, L} f (z —c.)gn(z;D)dz.

Consider the case in whielQgz/dp > 0. SlncedQ/dp < 0, from Lemma 2.2, we have
dQg/dp < —dQ,/dp. It follows thatl'(D) > 0 when

iy d
fc (Z — Cc) gL(Z; D)dz deB
AD) == <-a0 (2.20)

fCC(Z —c.) gp(z; D)dz

In other words, when (2.20) is satisfied the lasint becomes a mark-up. Specifically,
from the definition ofA(D) we haved(D) decreases with the delay if and only if at the

equilibrium

fOGL(Z D) faG‘B(z;D) .

=5 <0. (2.21)

Cc
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The left hand side (LHS) of (2.21) is the differermetween the impacts of delay on the
expected concession surplus of one leisure passandene business passenger. When
(2.21) is satisfied, condition (2.20) is more Ikeab be fulfilled. Therefore, for high
levels of delay it is more likely to have a mark-#s in the profit maximizing case,
findings from Torres et al. (2005) support the itleat for these levels of delay it can be
useful, for the welfare maximizing airport, to irese the airport charge to protect the
business passengers from excessive congestion.ighusnsistent with Czerny and
Zhang (2010) but from another perspective: it idfave-enhancing to induce more
business passengers and let them buy in the conalharea, gaining more extra

surplus. Summarizing the above discussion leads to:

Observation 2.2

In the case of a welfare maximizing airport and twypes of travelers, when concession
services generate extra surplus, the correctiorth@noptimal airport charge due to the
impact of changes in passenger volume on concesaipfus is a mark-up, not a mark-
down, for some levels of delay. Therefore, theadlgcefficient airport charge can be

higher than what would prevail if passengers aeated as a single type.

Comparing (2.13) and (2.20), Observations 2.1 a@di#¥fer in the following sense: the
profit maximizing airport cares about the differerietween the probability of purchase
of business and leisure passengers at the monapolyession price’; while the
welfare maximizing airport cares about the diffeebetween the concession surplus of

business and leisure passengers.

2.4.3 Comparison between profit and welfare maximing airports

In this section, we concentrate on the comparisiwden the pricing rules of profit and
welfare maximizing airports derived above. Speaific comparing equations (2.12)

and (2.19), the first lines on the RHS of both e¢que are consistent with previous
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literature; therefore, we focus on the remainingga consisting of two terms — which
highlight the effects of the positive externality delay and passenger types on
concessions. The first term takes into accountithgginal increase in concession profit
(passenger concession surplus) due to delay ioabe of a profit (welfare) maximizing
airport. This term is negative and comes from tbsgitpye externality of congestion on
concessions. The second term takes into accoumiibect of different passenger types
on the per passenger concession profit (expectedession surplus), in the case of a
profit (welfare) maximizing airport. This term mde positive or negative, that is, a
mark-up or a mark-down, according to the differemtdhe values of time between

travelers and the level of delay.

Proposition 3.1
(1)  There exists & € (0,1) such thaw$ € [0, §) the (downward) correction
for the congestion toll due to the positive extéitpaof delay is higher for a
profit maximizing airport than a welfare maximiziagrport; v5 € (§,1] this
correction is higher for a welfare maximizing airpohan a profit maximizing

airport.

(2) When the difference in the values of time betwessgnger types is
small and there is mark-down due to concessidresetexists @ € (0,1) such
that V6 € [0,8) the mark-down is higher for a profit maximizingrpairt;
v§ € (8,1] it is higher for a welfare maximizing airpoivhen the difference in
the values of time between passenger types is ,ldifge comparison is

ambiguous.

The proof of Proposition 3.1 is given in the Append. The first part of Proposition
3.1 suggests that in some situations a welfare mmakig airport can have more
incentives to decrease the congestion toll andaadiongestion - so as so to increase
the passengers’ probability of purchasing concesgads - than a profit maximizing
airport. This is more likely to happen in thosepants which provide unique and more

desirable shopping experiences that are not availlsewhere and thus generate a
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sufficiently high proportion of extra surplus. Thecond part of Proposition 3.1 implies
that in some situations a welfare maximizing aitpzan subsidize more than a profit
maximizing airport, so as to decrease the aerorelutharge and increase the pool of
passengers who are potential consumers of conoegsiods. This is true when the
difference in passengers’ value of time is small #ime proportion of extra surplus
generated by airport concession activities is ecidifitly large. However, when the
difference in passengers’ value of time is large ¢dbmparison is no longer clear-cut.
Specifically, we may have a charge or a subsidybfuth types of airports and three
different scenarios can happen depending on twditons

dd% E —Ef

~qQ; < £V £ (2.22)
dp

dQp

_dp _E/
Q. " EY’
dp

where Ef = (p!' — ¢.)G,(pF; D) is the per passenger concession profit &fd=

(2.23)

fcﬁ(z— c.) gn(z; D)dz is the per passenger concession surplus. In the dtenario,

when only (22) holds, the welfare maximizing aifpoharges les$ than the profit

maximizing airport. This happens because businessemgers generate sufficiently
high profit for concessions while leisure passesggnerate sufficiently high consumer
surplus from concessions. Therefore, the profitimaing airport has higher incentives
to retain business passengers than the welfarenmmang airport. In the second
scenario, when only (2.23) holds, the profit maximg airport charges less and the
situation is just reversed. In the last scenaribenvboth (2.22) and (2.23) hold, there
exists aé € (0,1) such thatvs € [0,4) the profit maximizing airport charges less;
v8 € (4, 1] the welfare maximizing airport charges less. Thappens because leisure
passengers generate sufficiently high profit in gwefit maximizing case and

sufficiently high consumer surplus in the welfareaximizing case, that is when

concession activities produce a sufficiently higbgortion of extra surplus, the welfare

% Note that it is possible that both airports sulasidin which case “charge less” means “subsidize
more”. It is also possible that one airport sulzgdiwhile the other airport charges.
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maximizing airport has a stronger incentive to dase the aeronautical charge and

induce more leisure passengers.

2.5 Concluding remarks

This paper focuses on the impact of concessiongaigort congestion pricing. In
particular, it adds to literature by taking intccaant the positive relationship between
congestion and the consumption of concession gotidsugh dwell time, while

incorporating the effect of passenger types.

We find that for both profit and welfare maximiziragrports there is a downward
correction for the congestion toll equivalent tee tmarginal concession profit and
passenger concession surplus, respectively, dine tpositive externality of delay. This
correction may even turn the congestion toll inteudsidy, which is in contrast with

previous literature on airport pricing. Therefotee airport can have incentives to
reduce the aeronautical charge so as to increaseemgers’ dwell time and their
consumption of concession goods. Furthermore, we ghat there is a correction on
the optimal airport charge equal to the per passengncession profit and expected
concession surplus, weighted for different passerygges, for profit and welfare

maximizing airports, respectively. We find thattihe case of two types of travelers, for
some levels of delay this correction may be a magrkather than the traditional mark-
down. Therefore, the optimal airport charge carhigiher than what would prevail if

passengers are treated as a single type. Finelycamparison between privately and
socially optimal airport charges highlights twouks. First, when concession activities
generate a sufficiently high proportion of extrapdus, the welfare maximizing airport

can have more incentives to decrease the congdsti@and induce congestion, so as to
increase the passengers’ dwell time and the prbtyatsi purchasing concession goods.
Second, the profit maximizing airport may imposdéoaer charge than the welfare
maximizing airport, so as to adjust the impact barmges in the pool of potential

consumers for concession services, depending dntbetdifference in the passengers’

values of time and the proportion of extra surgleserated by airport concessions.
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Non-aeronautical revenues have become the maimecwmurce of many airports and
studies on the impact of commercial revenues oposirpricing are of increasing
concern. Our findings, therefore, can be usefuldoth academics and practitioners
because of their implications for the operatiothef industry and the ensuing regulatory
requirements. In this sense, further developmehtbe present work may go in two
directions. First of all, in this paper we abstraatay the possibility of price
discrimination and assume that all passengers leasged a uniform airfare. Hence a
natural extension is to check whether our restilish®ld when price discrimination is
allowed. Second, within the scope of policy impiicas, the impact of different types
of regulation, such as single-till or dual-till, ®lid be investigated under our
framework. It is of interest to explore whether siolering the positive externality of

congestion will contribute new insights to the ppldebate.
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Chapter 3

Vertical relations in the air transport industry: A

facility-rivalry game *

3.1 Introduction

Vertical relations in the aviation industry areirnéreasing concern and source of debate
for both academics and practitioners, constituinfundamental issue because of its
implications for the operation of the industry ahé ensuing regulatory requirements.
Indeed, evidence suggests that there may be siraremtives, which need to be
analyzed, for airports and their respective domiraaines to vertical cooperation: (i)
airports can obtain financial support and secumgnass volume, essential for ensuring
daily operation as well as long term expansion); &irlines can secure key airport
facilities on favorable terms, thus making longntecommitment/investment at an
airport possible ; (iii) since concession revenass increasingly important, airports
and airlines now use various agreements to intem#he positive demand externality
between aviation services and concession servides.has been a crucial issue since

airports have had more and more pressure to imgharefinancial performances.

Moreover such airline-airport cooperation raisesicampetitive concerns. Vertical

restraints may harm competition in the downstreatima market: such a dominance of

¥ A version of the chapter has been published omspartation Research Part E: Logistic and
Transportation (Volume 48, pp. 993 — 1008). Theknisrcoauthored with Alberto Nastasi. We are very
grateful to two anonymous referees for their usefuhments. We also thank the participants of thtb 14
Air Transport Research Society World Conference Watia Cristina Barbot for her perceptive and
helpful comments on earlier version(s) of the paper
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one airline at an airport allows the airline toabta substantial “hub premium”, even
more evident for flights connecting two hubs of tb@me carriers. Moreover, the
dominant airline’s control over key airport fagdis, such as slots and gates, is likely to
impose significant entry barriers to other potdnt@mpetitors, especially at congested

airports.

Different forms and types of agreement have beaemied in practice. For example: (i)
master use-and-lease agreements, where airlinesmieeguarantors of the airport’s
financial structure; in return, they are given \mgydegrees of influence over airport
planning and operations (i.e. terminal usage); (iQncession revenue sharing
agreement, where the sharing airline can interagdasitive demand externality, and
benefits from its competitors’ output expansionténms of getting more concession
revenue. In many cases it occurs when airportsvadliolines to hold shares or control
airport facilities; Tampa International Airport, @62005, shares 20% of its net revenue
with the signatory airline, i.e. Continental Airdig, Inc. which continued to operate in
the facility under an amended lease that expireeptember 30, 2009; (iii) airlines
owning or controlling airport facilities (i.e. Temal 2 of Munich airport is a joint
investment by FMG (60%) and Lufthansa (40%); Lufibe has also invested in
Frankfurt airport, and holds a 29% share of Shanginport Cargo Terminal); (iv) long
term usage contract, as service guarantee and usamenitment (i.e. in 2002
Melbourne airport and Virgin Blue reached a 10-yagreement for the airline to
operate from the former Ansett Domestic Terming); girport revenue bond, where
airports retain asset ownership but transfer thlghtrifor exclusive usage to the
bondholders airlines under long-term lease agretanen

Despite the above agreements, vertical relationwemn airports and airlines have
received little attention in the literature so farobably due to the fact that price
discrimination on aviation services is prohibiteg IATA and EU rules: an airport is
required to charge all airlines the same price iflantical services (EU Directive
2009/12/EC-Art.3, EEC Treaty-Art.87/88, EEC CounBikgulation No 95/93). In
addition, the historical public utility status ofost airports, has often protected airports
from anti-trust investigation until the recent @ilzation wave. Therefore, research

documented in the literature appears to lack ngturithis direction.
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Pels et al. (2003) analyze the correlation amoegdimensions of passengers’ choice,
namely access mode, airport and airline. They fivad the set “airport and airline” is
considered but not the facility alone. Basso andngh(2007) focus on both airport
rivalry and airline competition with respect to tiesue of congestion delays. Basso
(2008) considers the issue of facility rivalry aflds that an increasing cooperation
between airports and airlines provides some impnares, even if the resulting airport
pricing strategy (two part tariff) leads to a doweam airline cartel. Nevertheless, he
does not analyze other different forms of vertredhtions. Starkie (2008), Oum and Fu
(2008) give an overview of airport-airline vertigalationships and policy implications,
but they do not build a model to analyze differgtes of contracts or the effects in
terms of competitiveness, social welfare and comsusarplus. Barbot (2009) focuses
on the issue of facility rivalry: she analyzes theentives to vertical collusion for an
airport-dominant airline system if the other aifpand dominant airline also engage in
agreement, finding that they exist when airports ainlines have different market sizes
or, in some cases, when there is a secondary aapdrLCC carriers. Nevertheless, she
does not analyze the issue of airlines competwiithin each airport. Barbot (2011)
develops an airport-airlines model to examine tfiects of three types of contracts,
according to Starkie (2008): the European caseAtsdralian case and the US case.
The European case, namely “Vertical Collusion”,idespthe case of a negotiated fare
between the airport and the dominant airline, ddpgnon their bargaining power (i.e.
Charleroi — Ryanair, Finnish or Portuguese airpodstracts). The airport and the
leader airline collude and maximize their jointfgsd the negotiation aims at obtaining
the highest joint profits for both partners and #wdution is the same of a vertical
merger. The other airlines will pay a higher fagilkcharge. In the Australian case, i.e.
“Airlines in the upstream market”, long term leasws terminals are analyzed (i.e.
Sydney, Melbourne, Dallas Forth Worth). The airpoperates the runway for all
airlines, while the leader airline leases and dperéhe terminal, using it and selling it
to the followers. Finally, the US case depicts tlhase of “Price discrimination” (i.e.
Atlanta, Orlando): the leader airline pays the @itphe variable cost of its facility plus
a part, which is agreed between the two partndréis dixed costs. Specifically, the
competitive pressures in the airlines market on itteentives to the three types of

vertical contracts are analyzed and it is found: thatwo of them are anti-competitive
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and (ii) in all of them consumers are better-ofevirtheless, in this context, facility
rivalry is not investigated. Zhang et al. (2010galdeith the issue of both airports and
airlines competition, but with respect to the caka single type of contract: concession
revenue sharing. They find that: (i) the degreeevkenue sharing will be affected by
how airlines’ services are related to each othgraifport competition is critical to the

welfare consequences of alternative revenue sharmaggements.

In this paper, the three types of vertical conwaahalyzed in Barbot (2011) are
considered in the context of two competing fa@stiin this sense, the paper adds to
literature as it considers the issue of verticihates with respect to both airports
competition and airlines competition. Specificallye develop a multistage facility-
rivalry game and we investigate the sub-game peMesh equilibria to analyze the
incentives for vertical contracts and the effectdarms of welfare, consumer surplus

and pro-competitiveness.

The paper is organized as follows. Section 3.2 getdhe model. Section 3.3 describes
the different cases according to the different $yjpé vertical agreements between
airports and airlines. In Section 3.4, we find #igorts and airlines optimal strategies

for each case. Section 3.5 contains the conclugimgrks.

3.2 The model

We consider the case of an infinite linear city vehpotential consumers are uniformly
distributed with a density of one consumer per temgth. There are two airportA?

and A', respectively located at 0 and 1. The locationsheffacilities are exogenous.
We assume there are consumers also beyond thetsirfaxility O also captures the
consumers at its immediate left side and facilitthdse at its immediate right side. In

each airport the downstream market consists iruteroperated by one leader amd
followers, which offer a homogeneous good/senvibe, flight. LetL" and F stand for

the leader and thieth follower, respectively, which operate in airpﬂf't, with h = 0,1
andi = 1,...,n — 1. The number of carriers at each facility is exagen The airlines

cannot choose which facility they operate, but taey bound to a certain airport: they
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do not compete for the airport where to operatendde each follower-leader set of
airlines will supply the demand for only one airfpavhich they do not choose. In this
sense, airports do not compete for the airlines dampete through airlines to get
passengers: each airport gets the number of passethg carriers are able to capture.

In each airport the leader and the followers compela Stackelberg. Moreover, the
leaderL’ competes in quantities with the leadérin a Cournot fashion; the followers
compete in quantities with the followers at the sduarcility and with the followers at
the other facility in a Cournot fashion. Therefotiee followers take into account the
strategic choices of the leader at the same aigoatithe ones of the leader at the other
airport. Airlines sell tickets directly to consuragmat prices-per-passengay and p;.
Demand at each facilityQy and Q; respectively, is measured by the total number of
flights offered. In the downstream market, the orlbst both the leader and the
followers incur is the airport aeronautical fargryng with respect to the type of
contract the leader and the airport have enteredther variable airline costs are
constant and normalized to zero. The airports l@eenstant marginal operating cost
per flight, c, and a fixed cosF,, with h = 0,1. Potential consumers have unit demand
for flights and they care for their “full price’ntleed, passengers may not necessarily
choose the airport with the cheaper fare, but ntatpogn airport that is nearer and has a
shorter total travel time. As a result, the fulicgris the sum of the ticket price and the

travel cost to the facility.

The vertical structure of airport-airlines behaverepresented by a multistage game: in
the first stage, the airpomo and its dominant carrié decide, simultaneously with the
airportA' and its dominant carridr*, whether to enter into a contract and, if so, Whic
one to engage in; prices for the input to be usedaoriers are decided; in the second
stage, b competes with." in the output market choosing quantities; in thiedt stage,

F] competes in quantities witFi;, j # i , at the same facility, an;, at the other
facility, withi =1, ...,n—1 andj = 1, ...,n — 1; finally, passengers decide whether to

fly or not and if so, which facility to go to.

There are two main reasons why we assume theren imfaite linear city with
consumers also beyond the airports. First, the gdsere potential consumers are

spread over a line with airports located at thepeis, i.e. the usual Hotelling model,
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would have limited the application of the modelrégions where population is only
concentrated in coastal areas, as it is the caBerdd and Galicia’s airports or JFK and
Newark, as an example. Second, such a framewawaiio examine situations where
there can be some consumers for whom the sum oflighd’s price plus the total
transportation costs would exceed their reservagtioce. Hence, we do not assume a
priori that each consumer decides to fly or, ineotivords, that the market is covered as
in the usual Hotelling address model. Earlier stadihat have modeled a general
demand structure generated through explicit congibas of passenger behavior have

assumed an infinite linear ciy(Basso and Zhang, 2007; Zhang et al. 2010).

According to Barbot (2011), the application of &lberg quantity leadership to the
downstream market seems realistic: the dominaniecaimay be considered as quantity
leaders because, as first comers, they chooseutir@ity and leave the remaining slots
for other carriers. Table 3.1 shows a high conegiotn, in terms of Available Seat
Kilometers® (ASK) of airlines’ flights in the 20 largest aimis in Europe, for 2009,
and high shares belonging to flag carriers (i.a. Piance at Paris CDG, Alitalia at
Rome Fiumicino, SN Brussels Airlines at Brusselstidfel) or to carriers that
established their bases at particular airports (iudthansa at Frankfurt and Mtnchen
F.J. Strauss or Spanair at Barcelona).

In our model, the leader and the followers at eaichort are assumed to charge a
homogenous fare, even though it is well known thatler and followers can charge
passengers different prices. On one hand, the doméof one airline at an airport
allows the airline itself to obtain a substantialb premium”, even more evident for
flights connecting two hubs of the same carriersaaline with 50% of the traffic at

% As noted by an anonymous referee, assuming pateaisumers are uniformly distributed may not be
the best way to reflect the reality in some sitwadj as the cases of inter- or intra- metropolaeea
competitions. For inter-metropolitan competitiorentand for each airport primarily stems from the
respective metropolitan area; for intra - metrapolicompetition, demand may be concentrated at one
airport. Airport demand patterns can be affectednlayy factors such as easiness/convenience of groun
access (e.g. availability of multimodal transfer the airport) and proximity of the airport to the
population mass.

% Available seat kilometer (ASK) is a measure ofadtine flight's passenger carrying capacity. It is
equal to the number of seats available multipligdhe number of kilometers flown.
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each endpoint of a route is estimated to charge-&igl prices about 12% above those
of a competitor with 10% of the traffic at each paiht. (Oum and Fu, 2008).

Table 3.3. ASK (%) of the top five carriers in the20 biggest European airports.

ASK (%) of the top five carriers in the 20 biggesEuropean airports

o o o o
o o v o o
. [ o [ 5 Fo Fog

Rank Airport First carrier tE £ o5& '\3'g R=

S8 &5 =0 <8 <3

go =8 —5 6 8

XY 5 ¥ o ¥ 0 Y 5 X o

0 = 0 = 0 c 0 o 0 =2

<< < < << L << L
1 Roma Fiumicino Alitalia 37,2% 422% 47,0% 49,5%1,B%0
2 Parigi Charles De Gaulksir France 54,6% 57,4% 59,9% 62,3% 64,3%
3 Francoforte Lufthansa 53,3% 59,2% 62,0% 64,6% 1%7,
4 Londra Heathrow British Airways 40,1% 45,5% 50,9%4,4% 57,6%
5 Milano Malpensa Alitalia 31,4% 37, 7% 43,3% 47,6%1,5%
6 Amsterdam-Schiphol KLM 49,6% 62,3% 665% 69,7% ,1%
7 Madrid Barajas Iberia 51,8% 57,3% 62,8% 65,9% 8%8,
8 Minchen F.J. Strauss Lufthansa 56,1% 62,1% 67,0%2% 73,0%
9 Barcellona Spanair 13,7% 23,7% 32,3% 39,5% 45,4%
10 Londra Gatwick British Airways 26,4% 43,3% 50,79%6,2% 61,4%
11 Atene Eleftherios Olympic Airlines 30,9% 41,6%7,® 51,6% 55,3%
12 Brussels National SN Brussels Airlines 24,7% 5%, 51,3% 55,8% 60,2%
13 Zurigo SWISS 58,0% 64,0% 67,3% 70,5% 73,6%
14 Vienna Austrian 59,4% 63,7% 68,0% 71,3% 73,6%
15 Manchester Emirates 9,0% 175% 25,1% 31,8% 37,0%
16 Copenhagen SAS 51,7% 58,2% 61,2% 64,0% 66,6%
17 Geneva-Cointrin Easyjet Switzerland 14,4% 28,5%6,8% 44,9% 50,9%
18 Stoccolma-Arlanda SAS 39,9% 48,0% 52,8% 57,6%,29%2
19 Dusseldorf Air Berlin 22,6% 44,3% 63,3% 68,5% ,6P8
20 Malaga easyJet 21,3% 28,6% 34,8% 40,7% 455%

Source: ICCSAI- Fact Book 2010.

On the other hand, non-dominant carriers, attergdth gain a foothold at the airport,
may be forced to offer lower fares in order toatrpassengers. In this paper, we have
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abstracted away from the possibility of airlinesarding different prices in order to
concentrate on the incentives for vertical congaotd the effects in terms of welfare,

consumer surplus and pro-competitiveriéss

In our model we assume airlines are bound to aicedirport. It can be argued that
airlines could, actually, decamp all or part ofitheperations to an alternative site. In
particular, this is true once we take into accawom-networked air services operated by
charter or low cost carriers which have more sdopeswitching operations between
airports inorder to reduce cosfs Yet, when air services are concentrated at afiean
point, i.e. at a hub airport, the significance lbé tagglomeration economies/network
externalities may be such that they tie the indigiddominant airline to the hub airport.
It would seem most unlikely, in this case, for aestuled carrier, with a high level of
transfer passengers to and from other airlineshtmse to forego the revenue and cost
advantages of the hub by substituting a proximewen adjacent, alternative airport
(Starkie, 2002). British Airways or British Midlanat Heathrow, Air France at Paris
Charle De Gaulle or Alitalia at Rome Fiumicino pide an example in this sense.
Moreover, some airlines own or control airport liiels: Lufthansa has invested in
Frankfurt airport and Munich airpoftatvia’s Riga Airporthas offered a contract to the
national airlineAir Baltic to build and operate a 92 euro million terminal g@ven
million passengers per annum by 2014. This meaatstiie costs of switching airports
are higher for the dominant airlines. The assumptieems also reasonable once the
presence of followers aligned with the leaders arslkaring or alliance agreements,
within a given airport, is taken into account. Adadty, this occurs in particular with
respect to the case of regional subsidiary carfiéfable 3.2).

%" This allows us to establish a benchmark case smbrisistent with the uniform pricing case in the
literature, i.e. the leader and the followers ckatgpmogenous fares. Allowing airlines charging
passengers different prices is certainly importantl is consistent with the existing airline preg}iand
can represent an extension of the analysis pratéete.

3 Competition between Luton and Stansted in theyeE®B0s for the custom of Ryanair provides an
example in this sense.

% As noted by an anonymous referee, the assumpfiowtoallowing one airline to serve two airports
may seem also restrictive when considering the oadéferent facilities dominated by the same @atr
For inter-metropolitan case, for instance, Romarktino and Milano Malpensa are both dominated by
Alitalia. For intra-metropolitan case, London Heatli and London Gatwick are both dominated by
British Airways. The same argument could be appliederms of follower airlines. Our framework
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Finally, it is assumed airlines choose quantities,the number of flights. It ought to be
noted that airlines’ quantity choice should be sabjo airport capacity constraints: for
example, if the number of scheduled flights exceadport runway capacity, a
significant level of congestion will occur, whicim, turn, will increase airline operating
costs and reduce the attractiveness of the airplomvever, for sake of simplicity, we

assume there is spare capacity and there is n@stog at both faciliti€€.

Table 3.4. Alliance agreements between national armégional consociate carriers
within some European hubs.

Alliance First Carrier  Consociate Hub
SkyTeam Air France Brit Air Paris-Orly
Régional Lion-Saint Exupéry
KLM KLM Cityhopper Amsterdam-Schipol
Alitalia Airone Milano Malpensa
CAI-Second (i.e.Volare Airlines)
Airone Cityliner Rome Fiumicino
CAI-First (i.e. Alitalia Express)
Star Alliance Lufthansa Lufthansa Regional Frankfur
Minchen F.J. Strauss
Oneworld Iberia Iberia Regional Madrid Barajas
Vueling
ClickAir

Source: www.skyteam.com, www.staralliance.com, weneworld.com.

implies a perfect alignment between the interesth® airport and the airlines operating at theair
itself: in this sense our results are restricteth cases just discussed, that is when the cdraies no
incentives to shift form one facility to anotherigh switching costs, etc.). If this is not casee th
equilibrium of the game may change, given that@aibpwould compete between each other for airlines
and not through airlines to get passengers.

“40'We can allow for airport capacity constraints asisig each of the facilities chooses its capacity an
prices for the input to be used by carriers to mmézeé their own profit. We could investigate both a
closed-loop game, in which capacities are choséor po prices, and an open-loop game in which
capacities and prices are decided simultaneousdt, is equivalent to a game in which decisions are
sequential but the capacity decision is not obdsevhy the rival. In general, both the two settioga be
relevant in the context of airports. Indeed, we cansider airport capacity expansions through: (i)
runways construction that would be easily obsemjabt (ii) technological improvements of air traffi
control systems that would not be observed asyed&ilvatized and more commercialized airports may
be dynamic innovators in discovering new technasgbut they would have no incentive to share them
with its competitors (Basso, 2008).
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We investigate the subgame perfect Nash equilibiridne game. For this purpose, we
first focus on airline’s demand. For a consumeated a0 < z < 1 and who goes to
facility O, the full price is given by:
p, + 4tz
(3.1)
where 4t is a parameter capturing consumers’ transportatiost, assumed to be
positivé™. If the consumer decides to fly she derives autikty:
Up=U—-p,—4tz
where U is denoting the gross benefit. Similafiyhe consumer goes to facility 1, then
she derives a net benefit:
Uy=U-p,—4t(1—-2)
In addition to ground transportation cost, othgyeass of facility differentiation could
be captured by extending the formulation of thé fuice supported by passengers: for
instance, the two facilites may have differentugrd access codts(Pels et al. 2004).
We could further specify additional service quaymponents, as the flight delay (of
both take-off and landing) because of congestioairgort, or the schedule delay cost,
i.e. the monetary value of the time between thegrager's desired departure time and
the actual departure tirfie

“1 The parametettis chosen to simplify equations in the model.

“2\We can allow for this specification in two waystsE we can interpret the two different groundess
costs as inverse measures of quality, obtainingodemwith vertical and horizontal differentiation
(Ferreira and Thisse, 1996). Following them, we sjaecify the qualities of the facilities’ servidag unit
of distance be, respectivelyp, Rnd R, with R, s R, and lett, = 1/R, andt, = 1/R, be the inverse
measures of quality, by unit of distane¢g,2 t,. Alternatively, we can introduce a parametgr, to the
net utility function such thatl;, = U — p; — 4tx,(1 — z), wherer; > 1 (O<x;< 1, respectively) if facility
1 has a higher (lower, respectively) access castdnsumers than facility O.

3 The congestion delay, i.8,,(Qn, K;), depends on the total number of passenggrsand the airport's
(runway) capacity, at facilith. We can use a linear delay function as the onBdnBorger and Van
Dender (2006) and Basso and Zhang (2007): suaiearlidelay function make the analytical work more
feasible, but it may lead to the problem that aerior solution may not necessarily exist, thatis
solution in which capacity is exceeded may sub3istavoid this problem, we can alternatively use a
convex delay function, i.e. delay approaches itfimthen output approaches capacity. A convex delay
function was proposed by the US Federal Aviatiommidstration (1969) and is further discussed in
Horonjeff and McKelvey (1983). It has been usedMmyrrison (1987), Zhang and Zhang (1997), Oum et
al. (2004) and Basso (2008). The schedule delayveas introduced by Douglas and Miller (1974) as th
sum of two components: (i) frequency delay costluged by the fact that flights do not leave at a
passengers' request but have a schedule; (ii)agbclielay cost, which is related to the probghbihat a
passenger cannot board her desired flight becausesioverbooked. Oum et al. (1995) and Basso (2008
also considered schedule delay cost in analyticalets.
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Assuming that everyone in the [0,1] interval deside fly and both airports receive
consumers from [0,1], then the indifferent consurttex (0,1) is determined by
Uy=U4, or

. 1 pi—po
=4
2= et

Thus the number of [0,1] consumers going to facllitincreases ip, and decreases

inpy. Since with positive, facility 0 also captures the consumers at its adiate left
side and facility 1 those at its immediate riglitesiLetz! be the last consumer on the
left side of the city, who decides to fly and goedacility 0, andz" the last consumer
on the right side of the city, who decides to fiydagoes to facility 1. Given the
uniformity and unit density of consumeg$andz” are determinedf as:

U-p U—-p
I — _ 0 r— 1
zt = i Z 1+ i
The pointsz!, z" andz define the catchment areas of each airport asrsiowig. 3.1.

Hence, the demands for flight at each facility gieen by Q, =z +|z!| and @, =

1-2)+ (" —1),or

1 2U-3p,+p,
Q=7+ 8t
1 2U—3p1+p0
= _ 3.2
Q1 2+ 8L (3.2)

In order to have everyone in the [0,1] interval ides to fly we need/, = 0 and
U, =0or:

2U =2 pg+p, +4t
Similarly to have both airports receive consumeossif[0,1] or, in other words, to have

at least one consumer in both of the two airpevespneed) < Z < 1 or:

|p1_p0| <4t

which remain maintained assumptions.

* If consumerz! decides to fly she derives a net utility — p, — 4t(—z") = 0. Similarly, if the
consumers goes to facility 1, then she derives deeefity —p, — 4t(z" —1) =0
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Fig 3.2. Consumers distribution and facilities' cathment areas.
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Inverting the demand system (3.2) in , we obtamittverse demand functions

faced by

carriers at each airport:

Hence, in the output market the demands dependbttin b and : each carrier faces
direct competition from the others carriers at $hene airport and indirect competition
from the airlines in the other one. To save notetiove shall, in what follows, simply
use and , for and respectively. Given the strectf the

downstream market, the total demand for flightaatlity h can be rewritten as:

where is the demand for flights faced by the leasel is the demand for flights
faced by the-th follower, with and . In considering the choices
of carriers at facilityh, we shall use and to indicate the demand fght$ faced

by the leader and theh follower, respectively, at the other facility.
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In order to analyse the effects in terms of welfand consumer surplus we specify the
two functions. Given the uniformity and unit degsdaf consumers, (see Fig. 1), the

consumers’ surplus is given by:

|z
CS=]
0

Y 1-%

[U —po — 4tz]dz +f [U—p, —4tz]dz
0

z

[U —po — 4tz]dz +f
0

z"—1
+f [U—p, — 4tz]dz
0

Using (3.3) to replacpo andp; both in the integrands and #, z” andZ, and solving

the integrals we get:

_ (—4+305 +2Q00: + 30Dt
2

Since there are three groups of stakeholders imtbdel — passengers, airlines and

CcS

(3.5)

airports — the social welfare (W) is the sum ofgeagers (consumers) surplus, airline

profits, and airports’ profit. With this specificatiche welfare function is given by:

1 1
W=cs+zng+zn{l+z h (3.6)

where CS is the consumers’ surplus as defined in equatioB),(2% is the profit of
airporth, with h = 0,1, while n} and=”, respectively, are the profit of the leader a@lin
and of thd-th follower at facilityh.

We find the subgame perfect Nash equilibria to y#ealthe incentives for vertical

contracts and the effects in terms of welfare, norer surplus and pro-competitiveness.

3.3 Analysis of the different types of vertical aggements

In this section we analyze both the symmetric camed the asymmetric cases,
according to the different choices of the two aitp- dominant airline systems. In
section 3.3.1 we analyze the symmetric cases,igh#fte choice of the airport and its
respective leader airline at facility O is the samfé¢hat at facility 1. We refer to these
cases with the wording “two sided”. In section 3.8e specify the asymmetric cases,
that is, the choice of the airport and its respectlominant airline at facility O is

different from that at facility 1.
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3.3.1 Symmetric cases

In section 3.3.1.1 we specify the basic case irclvimo agreement occurs in both the
two facilities; then, in sections 3.3.1.2, 3.3.;3d 3.3.1.4, we analyze the cases in
which at each facility the airport and the respectiominant airline both sign the same
type of contract. Since there are so many varialdewble of nomenclature can be
found in Appendix B.

3.3.1.1 “Two sided No-Agreement'The airport and the leader airline do not sign any
type of contract. Both the leader and the followsit pay the facility chargd;, an
input price, at facilityh. Each follower competes in quantities with thddwkrs at the
same airport and with the followers at the othepat. Theprofit function for follower
I at facility h, can be written as:
= (pn — To)al (3.7)

forh=0,1andi =1,..,n— 1, wherep, is given by (3.3) and (3.4). The equilibrium
is characterized bg(n — 1) first-order condition®*

5—”?= U+2t—3tqgh —tg-"—=3t(n—2)g" —6tgh —t(n—1Dg-" =T, =0

5q q; —tq; q; — 6tg; a;" =T
We derive the best reply functions (BRF) of thddwiers, i.e.q"(q", q;" Th, T_y). The
leader lg competes in quantities with the leader They maximize simultaneously their
profit:

;= (p), — Th)q! (3.8)
for h = 0,1, wherep,, again, is given by (3.3) and (3.4). Substitutthg followers’
BRF into (3.4) and solving the 2-first order coratis system, i.e(Snf/quL = 0, with
h = 0,1, we deriveq?(T,,T;) and so the quantitieg'(T,T1) of the followers. In the
first stage, the airports compete choosing thetimpices, T,,. The profit function for
airporth can be written as:

mh = (Th—)Q, — Fy (3.9)

* As costs are identical® = g/
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for h = 0,1, where Q, is given by (3.4). Substituting”(To,T;) and ¢"(T,,T;) into
(3.9), we solve the 2-first order conditions systém. 6m” /5T, = 0, with h = 0,1,
finding solutions for all variables. The superstrigA is used to denote them.

Specifically, for facilityh = 0,1 andi = 1, ...,n — 1 we obtain:

(=3+9n+48n?)c+ (-1 + 14n + 32n®)(2t + U)
—4 4+ 23n + 80n2

NA _
Th =

pr*
(12(=2 — 5n + 16n2)(—1 + 3n + 16n?))c + (—4 +n(—119 + 64n(3 + 34n + 32n2))) @t +U)
(-1+4n)(5+16n)(—4 + 23n + 80n?)
ava 3((=1+4n)(=1+n+22n* +32n%)) (2t + U — ¢)
U T T ((C1+4n)(5 + 16n)(—4 + 23n + 80n2) )¢

wva  3((+8n)(—1+3n+16n%))(2t+ U —c)

' ((=1+ 4n)(5 + 16n)(—4 + 23n + 80n2))t

Analytical results for profits are shown in the Agpyplix B, as a function of parameters
depending onn, so on the number of followers in the downstreararket. The

parameters are defined in the Appendix B.

3.3.1.2 “Two sided Vertical Collusion”At each facility, the airport and the leader
airline negotiate the aeronautical fdlg, depending on their bargaining power: the two
partners maximize their joint profits and both béin, through the negotiation, obtain
the highest joint profit so that the outcome is $hene of a vertical merd@r The other

n-1 followers will pay the facility charg&,, with T}, < T,. Furthermore, we assume

that there are no transaction costs of colluding.

Given the structure of the downstream market, tha demand for flight at facility

can be rewritten now in the form:
n—1
Qu=at+ ) a (3.10)
i=1

wherqu is the demand for flights faced by the coIIudemfandq? Is the demand for

flights faced by thé-th follower, withi = 1,...,n —1and h = 0,1.

“® For our purposes, it does not matter which wilkle negotiated farg, ,. The market solution fdf; ;,
depends on the bargaining power of each contraptnty, thus, within our framework, it is imposshb
know if either the airport or the leader airliner has an incentive for collusion: the only paigitis
to consider the incentive of the two partners thget
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Each follower competes in quantities with the folos at the same airport and with the
followers at the other airport. Thgrofit function for followeri at facility h, can be
written as:

= (p, — Th)q" (3.11)
for h=01landi=1,..,n—1, wherep, is given now by (3.3) and (3.10). The
equilibrium is characterized I3(n — 1) first-order conditions:

Sl
Sqh

= U+ 2t —3tqh — tq;" = 3t(n — 2)q" — 6tq" —t(n — D)g;" =T, =0

We derive the best reply functions (BRF) of thddwters, i.e.q"(q" q;" Th, T_y). The
colluded firm at facility 0 competes with the calked firm at facility 1; they choosy:‘g
andT;, maximizing simultaneously their profit:

k= (pp — G + (Tp — ) (n — Dl — Fy, (3.12)
for h = 0,1, wherep,, again, is given by (3.3) and (3.10). Substituting followers’
BRF into (3.12) and solving the 4-first order cdrais system, i.e6n2/6q’(} =0 and

8l /8T, = 0, with h = 0,1, we find solutions for all variables. The supefstcC is

used to denote them. Specifically, for facillty= 0,1 andi = 1, ...,n — 1 we obtain:

_ 12nc + 1+8n)2t+U)

TC
h 1+ 20n
¢ 12nc + (1+8n)(2t + U)
P = 1+ 20n
(o
g =0
g = 3n(2t+U —c¢)
¢ (14 20n)t

Analytical results for profits are shown in the Agmplix B, as a function of parameters
depending onn, so on the number of followers in the downstreararket. The
parameters are defined in the Appendix B.

3.3.1.3 “Two sided Airlines in the Upstream MarketThe airporth operates the
runways for all airlines, both the leader and thlofvers, at a pricd},; the leader
airline operates and leases the terminal, usiagthie marginal cost and selling it to the
followers at a pricd,. Terminals have a constant marginal costngfand runways a

constant marginal cost of Previous to the agreemecttm+r, but afterwards the
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leader airline may have a higher (or lower) efingg in the terminal operation: if there
are no efficiency improvementstm-+r, while if the leader improves (worsens) enough
the terminal operations efficien@p(<)tm+r . Furthermore, we assume that there are

no transaction costs of signing this type of casttra

Each follower competes in quantities with the folos at the same airport and with the
followers at the other airport. Thgrofit function for followeri at facility h, can be
written as:
= (on =T} = T4} (3.13)
forh=0,1andi =1,..,n— 1, wherep, is given by (3.3) and (3.4). The equilibrium
is characterized b¥(n — 1) first-order conditions:
oml _ h —h h h —h _r _ Tt —
5—61?— U+2t—-3tq) —tq," —3t(n—2)q} —6tq; —tth—1)q;" =T, —Tp =0
We derive the best reply functions (BRF) of the I|deokrs, i.e.
q"(q", q; " Th.Th, T2y T2). The two leaders compete choosiffgandT}, the terminal
charge. They maximize simultaneously their profit:
nt = (p, — Th — tm)q + (T} — tm)(n — gt (3.14)
for h = 0,1, wherep,, again, is given by (3.3) and (3.4). Substitutthg followers’
BRF into (3.14) and solving the 4-first order cdrmatis system, i.e(Sn’Ll/cSqL =0 and
ém} /6T, =0, with h =0,1, we deriveTy, T1, q"(T,T1) and so the quantities
q"(To, T1) of the followers. In the first stage, the airpartsnpete choosing the runways
chargeT’},. Theprofit function for airporh can be written as:
mh = (T, —7)Q, — Fp (3.15)
for h = 0,1, where Q, is given by (3.4). Substituting"(T5,T7) and ¢(T5,T7) into
(3.15), we solve the 2-first order conditions sgsté.e. 6nt /5T, = 0, with h = 0,1,
finding solutions for all variables. The superstrddUM is used to denote them.
Specifically, for facilityh = 0,1 andi = 1, ...,n — 1 we obtain:
1+ 17n)r + (1 + 14n)(2t + U — tm)
2+31n

FHAUM _ (1 +46n+ 484n?)tm + (1 + 25n+ 136n2)(2t+ U — 1)
b (2 +31n)(1 + 20n)

rAUM __
Ty,
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1201+ 17n)(r + tm) + (2 + n(59 + 416n)) (2t + U)

pAUM
h (24 31n)(1 + 20n)
qihAUM -0
pAUM 3n(1+17n)(2t+ U —r —tm)
@ =TT 31 + 20n)t

Analytical results for profits are shown in the Agpyplix B, as a function of parameters
depending onn, so on the number of followers in the downstreararkeat. The

parameters are defined in the Appendix B.

3.3.1.4 “Two sided Price Discrimination”The leader airline pays the airport the
variable cost of its facilityg, plus a park, which is agreed between the two partners, of
its fixed costs. This situation depicts the caseadivo-part tariff. The othen — 1
followers will pay the facility charg&,. Furthermore, we assume that there are no
transaction costs of signing this type of contract.

With these specifications, each follower competeguantities with the followers at the
same airport and with the followers at the othepat. Theprofit function for follower

I at facility h, can be written as:

' = (pn — Tw)af (3.16)
forh=0,1andi =1,..,n— 1, wherep, is given by (3.3) and (3.4). The equilibrium
Is characterized bg(n — 1) first-order conditions:

5—7T?=U+2t—3t h—tqgh—3tn—2)gh —6tq" —t(n—1)g7"—T, =0

8ql q;,— 19, q; q; q; h
We derive the best reply functions (BRF), i#.(q" q;" Tn T_y). The leader ¢
competes in quantities with the leader They maximize simultaneously their profit:

n; = (p, — €)qi — kF), (3.17)

for h = 0,1, wherep,, again, is given by (3.3) and (3.4). Substitutthg followers’
BRF into (3.17) and solving the 2-first order cdiafis system, i.erSn}L‘/Sq*L‘ = 0, with
h = 0,1, we deriveq?(T,,T;) and so the quantitieg'(To,T;) of the followers. In the
first stage, the airports compete choosing thetippices,T;,. The profit function for

airporth can be written as:
k= (T, —c)(n— l)q? -1 -kF, (3.18)
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for h =0,1. Substitutingq?(To,Tl) into (3.18), we solve the 2-first order conditions

system, i.e.5nﬁ/5Th=0, with h = 0,1, finding solutions for all variables. The
superscript PD is used to denote them. Specificdlly facility h =0,1 andi =

1,...,n — 1 we obtain:

(2 +n (—155 +64n(3 + n(37 + 32n)))) ¢+ (3(1 +2n)(1 + 8n)(—1 + 16n)) (2t + U)

TP =
~1+n (—137 +16n(39 + 4n(49 + 32n)))
3 §FPc + (8PP — 6PPY(2t + U)
Ph=((Z1+ 4n)(5 + 16n)(—1 — 137n + 624n? + 3136n° + 2048n4))
ppp (1 +8n)(=2—91n + 240n” + 1664n® + 1024n*)(2t + U — ¢)
YT ((=1+4n)(5 + 16n) (=1 — 137n + 624n? + 313613 + 2048n%) )t
Wpp_ 3(=1+4n)(1 + 2n)(=2 — 91n + 240n° + 1664n> + 1024n*)(2t + U — ¢)
U T T ((C1+4n)(5 + 16n)(—1 — 137n + 624n? + 313617 + 2048n%))t
where:

8PP == 4(—=1 4+ n(276 + n(3 + 64n(—124 + n(—123 + 16n(33 + 32n))))))
670 == ((—1 + 4n)(5 + 16n)(—1 — 137n + 624n? + 3136n° + 2048n"))

Analytical results for profits are shown in the Agpyplix B, as a function of parameters
depending onn, so on the number of followers in the downstrearark@at. The

parameters are defined in the Appendix B.

Two types of agreements are anti-competitive: Wertical Collusion”, where the

merger implies a downstream market foreclosureseltyng the ticket price equal to the
input chargep, = Tﬁ, l.e. price-squeeze; (ii) “Airlines in the upstreanarket”, where

thUM = 0 as well and the followers are driven out of therker With respect to the

l

case of “Price Discrimination”, the airport will ver makep?? = T4P, or it would lose
all revenues exceptF,, which only covers part of the fixed costisd is not relevant for

the determination of.”. Therefore, this type of contract does not foredlestne

downstream market.

With respect to the case of “Airlines in the upatremarket”, it is possible to find that,
if the leader does not improve efficiency in thepart facilities it operates, the
agreement may only be interesting for both partifetfe leader airline pays a rent to

the airport that compensates it for its lossegetiean interval in which values for this
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rent exist. Moreover, with respect to the caseRyfce Discrimination”, it is possible to
find that there are no incentives for airports amtines to sign it: there is not a value
for the rent the leader airline pays to the airbdt is interesting for both parties.
Specifically, the rent the leader airline pays te tairport, kF,, must, at least,

: , . ,PD _,NA .
compensate the airport for its losses, itg.,” >, that is:

kF, = (T = )i = (TR = o) — g (3.19)
On the other hand the leader will only pay a tdatthat does not diminish its profits,

that is:

NA PD
kFp < (R =Tt — p° —oat (3:20)
Substituting the equilibrium values for all variablinto (3.18) and (3.19) we obtain:

— 2 _ 2
M( c+2t+U) N( c+2t+U)

th > and th <

whereM andN are parameters depending on the number of foll®wethe downstream

market, as defined in Appendix B. We find that fewery fixed value of

(U+2t- c)z/t >0 given n>1, i.e., at least one follower is present in the
downstream market, there is no valug6f that matches the above conditions, i.e. that

makes the agreement interesting for both parthers

With respect to the symmetric cases, in each stemar find that the input charges
increase with the marginal cost of the facilitie@mely c in the cases of “No —
Agreement”, “Vertical Collusion” and “Airlines irhe upstream market”, or ¢ tm) in
the case of “Airlines in the upstream market”. Sfieaily, we find TS < T34, for h =
0,1, that is at each facility the input charge e tcase of “Two sided Vertical
Collusion” is smaller than the input charge in tase of “Two sided No Agreement”.

Indeed,Q’ > Q)" andp¢ < pl'4, because of the internalization of vertical exadities

due to a double-marginalization effect; therefarsmaller value fof; is sufficient for
the colluded firm to engage in price squeezing.dseimilar reason, even in the case of
“Two sided Price Discrimination” we find.? < TH4: the internalization of vertical
externalities occurs since the leader airline ghgsairport a parkF, of its fixed costs

and the variable cost of its facility, i.e. two-ptariff.

* As an example, for n=2, i.e. only one follower iegent in the downstream market, we obfdip >
0,045(U + 2t — ¢)?/t and kF, < 0,028(U + 2t — ¢)?/t. For n=3, we obtairkF, = 0,049(U + 2t —
c)?/tandkF, < 0,021(U + 2t — ¢)?/t
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In each case, final prices for consumess, increase with the marginal cost of the
facilities, as well as with the gross benéfiof consumers and the transportation ¢pst
thus reflecting adjustments in consumer behavioth® changing; the quantities of
carriers, both the leader and the followers, dessreaith the marginal cost of the
facilities; moreover, they increase with the grdmsefit U and decrease with the
transportation cost whenc — U < 0, i.e. when the consumers’ willingness to pay is
greater than the airport marginal cost. The redgpthis is that when the transportation
cost increases providing services is less effectivan before, as passengers’
responsiveness is reduced by lower accessibilideed, passengers may not
necessarily choose the airport with cheaper fareptay go to an airport that is nearer

and has a shorter total travel time.

Finally, with respect to the issue of airlines cation, we find an increase in the
number of followers in the downstream market leida decrease in the equilibrium
prices at each facility. Demand measured by the tatmber of flights offered, increase
at each facility as a consequence of the decregsings. Both consumer surplus and
welfare increase with an increase in the numbefolbddwers: competitiveness in the

airlines market has positive effects in social ®rm

3.3.2 Asymmetric cases

In this section we specify six cases with respecthe choices of the airport and its
dominant airline at facility 0: (i) “No Agreement: “Vertical Collusion”; (i) “No
Agreement” — “Airlines in the upstream market”;i)(ifNo Agreement” — “Price
Discrimination”; (iv) “Vertical Collusion” — “Airlines in the upstream market”; (v)
“Vertical Collusion” — “Price Discrimination”; (viyAirlines in the upstream market” —
“Price Discrimination”. Specifically, in each cadée first choice refers to the one of
the airport and its dominant airline at facility tbe second choice refers to the one at

facility 1.

In each case, the profit functions of the airpdite, dominant airline and the followers

are defined as in the previous sections, accortbnthe different choices in the two
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facilities. Backward induction is used to find dodms for all variables, as in the
previous section: specifically, closed-form solagdor prices, input charges, quantities,
profits and welfare are obtained as a functionasBmeters depending on the number of
followers in the downstream mark&tMoreover, results with respect to the choices of
the airport and its dominant airline at facilityate symmetric to those obtained with

respect to the choices at facility O.

3.4 The optimal strategies of airports and airlines

We find the Nash equilibrium of the game where @itp and their dominant airline
decide whether to enter into a contract and, ifveleich one to engage in among the

three different types of agreements analyzed irptbeious section.

In the cases of “No — Agreement” (NA), “Airlines the upstream market” (AUM) and
“Price Discrimination” (PD) we consider the sumtbé airport's and leader airline’s
profits and we compare it with the profit of the nged firm in the case of “Vertical
Collusion” (C¥®. With respect to “Airlines in the upstream marketfe suppose that
c =r+tm, i.e., the leader airline does not improve thenteal operations efficiency.
Hence, a direct comparison of the profits obtaimedll the cases is possible. In
particular, we find that givem > 1, i.e., at least one follower is present in the

downstream market, it is:

T[h(C, .X'_h) > nh(xh, .X'_h) Vh=0,1 Vx, € Xh Vx_, € X—h

*® The results are available from request by the authaperscripts NA, C, AUM and PD will be used to
denote the parameters according to the differenicels in the two facilities. In each case, thetfirs
superscript refers to the one of the airport asdl@dminant airline at facility O, the second to tre at
facility 1

49 Such a framework implies a perfect alignment betwehe interests of the two agents, namely the
airport and the dominant airline in each facilityhis is the case, because we assume there are no
transaction costs of colluding or signing any ottygre of contract. Clearly, if the agents are scibfe
transaction costs, if they can benefit from infotimaal advantages, or if there are situations irnctvh
irreversible investments must be made, then gasonable to expect that a perfect alignment bettree
interest of the two parts does not occur and theilibgjum of the game may change: a contract
economics approach would be more suitable to etalifidzach part alone has an incentive for vertical
collusion.
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where X, = {NA,C,AUM, PD} is the action set of the play@ér namely the airport —
dominant airline system in the facility andm, (x;, x_) is the payoff® of the systenh
when its choice ig;, and the choice of the other system s .

Therefore, an iterated dominant strategy equiliorexists,s* = (C, C), that is, in each
facility the airport and the dominant airline hameentive to collude. The result can be

summarized as follows.

Proposition 3.1

In the context of an infinite linear city and twongpeting facilities, if both the two
airport-leader airline systems share the same maakel anticipate that her rival plays
the best strategy, both of them have incentiveotlude, given at least a follower is

present in the downstream market.

The equilibrium input charges, quantities, finaicps, payoffs, consumer surplus and

welfare are:

_ 12nc + (1 +8n)(2t + U) _ 12nc + (1+8n)(2t + U)

n 1+ 20n Pr 1+ 20n
gt =0 qC=3n(2t+U—c)
! h (1+20n)t
3n(1+8n)(2t+ U —c¢)?
ho_ c_
T =0 T = (1 +20n)2t ~ F
1 72n%(2t + U — ¢)? (6n + 84n?)(2t + U — ¢)?
CSZ—t - = _Zt_FO_Fl
2 (1 + 20m)2t2 (1+ 20m)%t

The results hold under our maintained assumptitimet, is2U = p, + p; + 4t, i.e.
everyone in the [0,1] interval decides to fly, 4pg_p0| < 4t, i.e. both airports receive

consumers from [0,1]. Substituting the equilibriinal prices, we derivé:
U—-c—-5t=>0

* The payoffrt, (x5, x_p,) of the systenh is equal to the colluded firm’s profit when “Verl Collusion”

is signed, i.e. when its choice Aig = {C}, while it is equal to the sum of the airpbis profit and its
dominant airline’s profit when no agreement or atlyer type of agreement is signed, i.e. i.e. when i
choice isx;, € {NA,AUM, PD}.

> We obtainl — ¢ — t((1 + 14n)/3n) = 0: given- (1 + 14n)/3n is an increasing function @f. with
n>0, if the relationship is satisfied for n=1, thensiti n>0.
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The result differs from the findings of Barbot (2)0where there are no incentives for
collusive agreements when both pairs of firms shhee same market. Our results
depend on the hypothesis that in the model, ifaiia linear city, there would be some
consumers for whom the sum of the flight's pricespthe total transportation costs
would exceed their reservation price: in other vgomle do not assume that the market
is covered, or tha, + Q; = 1, as in the usual Hotelling address modelthéncase of a
one sided vertical collusion, i.e. when only a pHifirms decide to engage in vertical
collusion, the colluded firm’s deman@; (or Q) increases by a larger amount and the
left-alone firm’s demandQ), (or Qi) also increases, depending on the price elassciti
of demands. The same applies to the case of a “Sidexd Vertical Collusion”, with
both merged firms disputing in identical conditidghe demand from the consumers that

did not fly before the collusion.

Finally, with respect to the consumer surplus anthé social welfare, we find that:

c_ 1 §C 2t4+U—c)? ¢ _ $@t+U-c)?
CS —Et(—4+T w —T—Zt—FO—Fl
1 §PP2(2t + U — ¢)? PD(2t + U — ¢)?
CSPDZ—t<—4+ ( 5 ) WPDZq> ( 5 ) —-2t—-F—-F
2 20PD4¢2 OPD“¢

where:
§¢ =+72n,
8PP = —4 + 1104n + 12n? — 31744n3 — 31488n* + 135168n> + 131072n°,
6° =1+ 20n
0P == (=1 + 4n)(5 + 16n) (=1 — 137n + 624n? + 313613 + 2048n*)
¢ = 6n + 84n?
$PP = 4.2 x 10°(—0.43 + n)(—0.20 + n)(—0.19 + n)(—0.06 + n)(—0.014 + n)(0.028
+n)(0.27 + n)(0.34 + n)(0.38 + n)(0.5 + n)(0.93 + n)(1.54 + n)
Givenn > 1 we get:
2 2
j{% Z—; and ;% > :’—CCZ (3.21)
From inequality (3.21), when— U < 0, i.e. when the consumers’ willingness to pay is

greater than the airport marginal cost, it folladwat:

2 2
sPP" 2t+U—-c)? - 8¢ t+U—c)?

2
¢"P 2t+U—c)? - ¢C (2t+U—c)
2 2
20PP"¢2 72

2 2
o*P%¢ 0"t

and

Therefore, we conclude that:
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cs?>cs¢  and WP >wE
that is both consumer surplus and social welfaeel@wer in the case of “Two sided

Vertical Collusion”.

Hence, the Nash equilibrium is not efficient in isb¢erms: indeed consumer surplus
and social welfare are maximizedsat= (PD, PD), namely in the case of “Two sided
Price Discrimination”. Indeed, as we noted previpusnternalization of vertical
externalities occurs since the leader airline ghgsairport a parkF,, of its fixed costs
and the variable cost of its facility, i.e. two-péariff. Nevertheless, the result of the

“Two sided Vertical Collusion” case is not perfgctépeated here: in the case of “Two
sided Price Discrimination”, the airport will nevmakepiD =TtP, or it would lose all

revenues exceptF,, which only covers part of the fixed costherefore, this type of

nPD
i

contract does not foreclosure the downstream maike" ~ > 0 and Q},” = @\, or

PD < C
P~ = Dy-

However, there are no incentives for airports arichas to sign it; therefore there is a

misalignment between private and social incentives.

3.5 Concluding remarks

In this paper, vertical contracts between airpansl airlines in the context of two
competing facilities and three different types gfrements have been considered.
Specifically, we have developed a multistage fgeiiivalry game and we have
investigated the Nash equilibrium to analyze tleemives for vertical contracts and the
effects in terms of welfare, consumer surplus ammdgompetitiveness. The paper adds
to existing literature as it considers the issueertical contracts both in airports and
airlines competition: indeed, we have analyzedcthse of a leader amdl followers at
each facility. Moreover, airports do not compete ttoe airlines but compete through

airlines to get passengers.

90



The contributions of this paper to the literature the following. With respect to the
issue of airlines competition, results show thathwan increase in the number of
followers in the downstream market there is a desman the equilibrium prices at each
facility. The total number of flights offered in@®e at each facility as a consequence of
the decreasing prices. Both consumer surplus anf@dreencrease with an increase in
the number of followers: competitiveness in thdirees market has positive effects in
social terms. With respect to the issue of airpodaspetition, we have found that the
airport and the dominant airline at each facilitgyrhave incentives to collude. The
result differs from the findings of Barbot (2009yhere there are no incentives for
collusive agreements when both pairs of firms shbheesame market. Our findings
depend on the hypothesis that in the model, néniie linear city, there would be some
consumers for whom the sum of the flight's pricespthe total transportation costs
would exceed their reservation price: in other vgomle do not assume that the market

is covered.

The results raise some policy issues and avenudstioge research. In particular, the
merger implies a downstream market foreclosureutiinca price-squeeze strategy: the
follower airlines are driven out of the market ahe equilibrium is anti-competitive.
On the other hand, consumers’ surplus and welfareease with respect to the case in
which no agreement occurs: indeed, final quantitresease and final prices for
consumers decrease because of the internalizafiorercal externalities due to a
double-marginalization effect. Therefore, the agreet exhibits a trade-off between
competitiveness and welfare. In addition, the elguilm is not efficient in social terms:
consumer surplus and social welfare, though inargawith respect to the case in
which no-agreement occurs, are maximized in the codsanother type of agreement,
that is “Price Discrimination”. The problem is thatere are no incentives for airports
and airlines to sign it: therefore there is a mggahent between private and social

incentive.

In this sense, the problem of vertical relationestitutes a fundamental issue because
of the ensuing regulatory requirements and furtterelopments of the present work
may go along two directions within the scope ofigolmplications: on one hand, how
regulation might balance the trade-off raised by wertical collusive agreement, by
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giving room for the merger, so leaving consumerteb®ff, but not for market
foreclosure; on the other hand, how regulation @¢qubvide incentives, both to airports
and dominant airline, for other types of agreememasnely those that maximize social

welfare, (i.e. “Price Discrimination” in this framerk).
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Conclusions

This dissertation provides new contributions ont@nsport economics with respect to
the issue of vertical relations between airports ainlines.

Chapter 1 seeks to review models on vertical watibetween airports and carriers
drawn in the literature during the last two decaddsle assessing how deregulation of
the air transport market created the incentivesafport-airline interaction as well as
the different forms of cooperation observed in pcac The contribution of this chapter
is twofold. First, we provide an interpretive rewvi®f the main ideas developed by the
literature on airport-airline interaction with arpeular attention on the models used to
represent formally vertical relations. In this senthe paper differs from previous
contributions by Fu et al. (2011) and Starkie (90%hich do examine forms of
cooperation between airports and carriers but feeumarily on competition concerns
as well as policy and regulatory implications. Setove discuss in a general unifying
framework three elements that still seem to lackunflerstanding with respect to
airports-airlines interaction: (i) incomplete caudts and asymmetric information
structure; (i) upstream horizontal complementesiti (iii) airports as two sided

platforms.

The research project presented in Chapter 2 imades the issue of vertical relations
between airports and airlines focusing on the baschanism of that relation — the
airport pricing. The paper adds to literature bkirtg into account the positive

relationship between congestion and the consumpifononcession goods, through
dwell time, while incorporating the effect of pasger types. We confirm a positive
externality of concession activities on the aerdical charge: the airport can have
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incentives to reduce the aeronautical charge $o iasrease passengers’ dwell time and
their consumption of concession goods. Indeedgtieen downward correction for the
congestion toll due to the positive externalityd#flay. Nevertheless, this correction
may even turn the congestion toll into a subsiay this is in contrast with previous
literature on airport pricing. Furthermore, we shtvat there is a correction on the
optimal airport charge, as the passenger volumexges when the airport charge
increases. In the case of two types of travelersséme levels of delay this correction
may be a mark-up rather than the traditional manksd Therefore, the optimal airport
charge can be higher than what would prevail ispagers are treated as a single type.
Finally, the comparison between privately and dbciaptimal airport charges
highlights two interesting results. First, in socases the welfare maximizing airport
can have more incentives, with respect to a pnofeximizing airport, to induce
congestion. Second, the profit maximizing airpogynimpose a lower charge than the
welfare maximizing airport, so as to adjust the actpof changes in the pool of

potential consumers for concession services.

In Chapter 3, three types of vertical contracts @asidered in the context of two
competing facilities and competing airlines. Indethére are several forms of contracts
observed in practice, such as concession revehaesg agreements, airline ownership
or control of airport facilities, long term use ¢@ctts, negotiated input charge, airport
issuance of revenue bonds. Obviously, differentre@tual arrangements may exhibit
different incentives to be signed, as well as b#faneenhancing or not, pro or anti-
competitive, depending on the competitive pressuirthe upstream and downstream
market. Hence, the research project develops aistagle facility-rivalry game to

analyze the incentives for vertical contracts ahd effects in terms of welfare,

consumer surplus and pro-competitiveness, includbagyh airports and airlines

competition. We find that both consumer surplus aetfare increase with an increase
in the number of followers: hence, competitivenesthe airlines market has positive
effects in social terms. Moreover, we find that tigort and the dominant airline at
each facility may have incentives to vertical imtggpn when competing with another
pair. The result differs from the some previoustabations who find that no incentives

for vertical merger agreements appear when botfs phifirms share the same market.

Finally, the merger implies a downstream markeéedtosure through a price-squeeze
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strategy: the follower airlines are driven out & tmarket and the equilibrium is anti-
competitive. On the other hand, welfare increash waspect to the case in which no
agreement occurs. Therefore, the agreement exhibitstrade-off between

competitiveness and welfare.

A major conclusion is that the problem of verticalations constitutes a fundamental
issue because of the ensuing regulatory requirenainport-airline interaction matters

and need to be investigated very carefully sineeetltan be negative as well as positive
outcomes in terms of welfare and competitivenetaki® (2011) argues that the use of
long-term contracts between airlines and airpatbdaneficial for passengers and that
application of competition law should be favoreaiosector specific regulation. Fu et

al. (2011) conclude that the beneficial effectseartical cooperation need to be weighed
against the negative effects. Such practices cagrowme welfare but may cause a
negative effect on airline competition: an airporay strategically cooperate with its

dominant airlines, which can further strengtherséhi#&rms’ market power.

Within the scope of policy implications, the mainsights can be derived as follows: on
one hand, how regulation might balance the trafleasgded by the vertical agreements,
by giving room for the merger, so leaving consumaetier-off, but not for market
foreclosure; on the other hand, how regulation @¢qubvide incentives, both to airports
and dominant airline, for welfare enhancing agregmse

Vertical integration and contractual arrangemergsvben airports and airlines are an
important tool for protecting and promoting sunkeaastment by airlines. However, in
most cases, negotiating long-term contracts betvedgrorts and airlines prior to the
end-users making any sunk investment is simply feasible. Even if contractual
arrangements can be signed, they are not perfectrdnsactions costs of negotiating a
long-term contract may outweigh the benefits; cg ttosts of negotiating over all
possible contingencies may be such that contracamangements are inevitably
incomplete, either limited in time, or limited inape, or both. Finally, contracts may be
signed within an asymmetric information structusiece one of the parties — or both —
cannot directly observe the other party’s effont. this framework, we think that
attention to the airport—airline vertical relatibns from the standpoint of hold-up and
moral hazard problems still has not been suffityempiaid. Nevertheless, a better
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understanding is needed: results may justify, fangple, incentive/risk mitigating
payments by vertical contract from local or secondarports to LCCs, even when the
airport is owned by the local government, sinces¢heontracts may achieve the first

best efficient effort levels and restore the fivest utility levels.

Airport infrastructure provision is characterizeghmorizontal complementarities as well
as vertical market structures. Indeed, airportvideocomplementary services to all of
those airports to which they are connected and,thas providers of essential
infrastructure facilities, to airlines across anigahat serve the same origin-destination
markets. Literature explains that one rationalecfmmsolidation among airports may be
the elimination - through cooperation on servickergs and on the setting of airport
charges - of market imperfections such as doublegimalization in vertical related
markets: by eliminating multiple price mark-ups rmarginal costs, airport groups may
improve their profits or social welfare while magitheir services more attractive to
airlines. In this context, what literature investigg airport alliances and
complementarities still is missing is to explore thcentives to horizontal coordination
in the upstream market, depending on downstreamteowiling power: can airports
serving serve the same origin-destination markee hiacentive to form an alliance to
contrast the countervailing power of the dominamiing serving that market? And
which are the effects in terms of welfare?

Moreover, the outcome of the bargaining processvémt the upstream and the
downstream firms may depend on the contract typmutih which trading is conducted.

On these grounds, it may also be noteworthy to @xartne differences between the
outcomes of different types of contract, in ternisvelfare, possible subsidization of

passenger traffic or distribution of profits amotige players. To the best of our

knowledge, we are not aware of formal models of petition between vertical chains

of airports and airlines dealing with bargaininggess and different contract types, at
the same time. Thus, we think literature may bewative on this account.

Finally, we point out that airports are candidatesbe considered as two sided

platforms, that is markets with externalities inieththey can cross-subsidize the two

sides through the pricing structure. The end uaegsthe airlines and the passengers,
who both benefit from each other’s existence amd tjoe platform to interact. Airports
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add value to both sides by internalizing networde@&t which exist between the two
demand groups.

Researches in this framework are a contributicimécair transport debate since airports
have been considered as two-sided platforms eiligaretically or empirically only in
very few works. This is really important, since tberect definitions of market and
market power is crucial for regulators: it is esgdrio understand the business model of
airports but this can be understood and tested ibthe market structure is correctly
identified.

These considerations also question the existingoagpes to airport regulation. It has
been argued that regulation may be unnecessarythairairport charges may be kept
down and capacity investments may be more efficiehtleeper collaboration between
airlines and airports was allowed and encouragedrothe other hand, if airlines had
enough countervailing power. Thus, the analysisdiffierent forms of cooperation
between airports and airlines emerges as an ob\aosw/er to this intuition. Some
contributions take the view that single till maweiwrong incentives in terms of
investment: they show, crucially, that the dudlapproach is desirable when the airport
capacity is close to saturation or suffers congastwhile the single-till approach is
better when there is spare capacity. In a two-sichegket setting, for example, the
airport may not maximize profits and can clearly @oss-subsidization between the
two sides: it is the single-till price cap regubati that can capture this cross-
subsidization. Thus, regulators should take intwoant that airports even with market
power could have less incentive to use or abuse power because of the
complementarity between airside and non-airsidemegs and this is a good example
of two-sided platform thinking: the debate of segll versus dual-till can be

reconsidered under this thinking .

On the theoretical side, evaluating how and whpais and airlines use contracts to
coordinate their activities is crucial to analyzitttge organization and efficiency of
economic contractual exchange, as well as poligylications. Nevertheless, we regret
the absence of empirical verification of the ecomsnof contracts: for policy makers
understanding and testing the functions and thdicatpns of various contract terms is
a prerequisite to distinguish between efficient amdi-competitive practices and to
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developing appropriate policies. In addition, whilsually theoretical conclusions
indicated qualitative effects of airport-airlinerfaining, it is not clear how significant

these effects are in practice.

Great efforts have been made to ensure the apjbiigald analytical investigation. Still,
to make the model tractable, works usually maketimeusimplifications such as
symmetric airlines and constant marginal costs.rdfoee, even greater efforts should
be make in building empirical: they allow one taifyethe analytical conclusions, and

to quantify the actual impacts of airport-airlinertical relationships.

This is something that seems quite important texy®@icitly taken into account if one is
to apply to policy making what has been learnethfemalytical models.
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Appendix A

Proof of Lemma 2.1

Differentiating equation (2.7) on both sides wigéspect to the ticket prige we have:

d 1

k= 2 [-bs = (05 = 1))
d 1
= lobut (05— 00
aQ_d0s 40 _ 1.
o dp ap e

where ¢ = [bgb;, + (vgb, + v bg)0] > 0. Since vy > v;, we obtaindQ,/dp <0
while the sign of dQgz/dp is undetermined. Sinceéz; > 0 and b, > 0, we obtain
dQ/dp < 0.

Proof of Lemma 2.2

Differentiating equation (2.8) on both sides, wedia
dQ* n
= <0
d d d?
Pa (1+n)%+Qd—Q€—(1+n)ﬁ9

whered?p/dQ? = 0 as the inverse demand for air travel is linear @m@iQ < 0 from

Lemma 2.1. Therefore,
dp® dpdQ”
dp,  dQdp,
From equations (2.7) and (2.8) we derive:

>0
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. (@ —c—pa) (A +n)(bp +6(8 +v))) — (ap — ¢ = pa) (nO(B +v,) + O(B + v5))

q. =
H
o (ap—c=p) (A +n) (b, +0(8 +v1))) = (@, — ¢ = p)(MO(B +v5) + (B + 1))
dp =
H
where:

H=1+n)%(bs+6(8+vp))(b,+6(+v,))
—(nO(B +vp) + 0B +v,))(nO(B +v,) +6(B +vp))

Therefore we obtain:

dqi'* 1
dp. =4 [n6 (v, —vg) — bp(1 +n)]
dqh’

1
. =7 [n0(vg —v,) — b (1 +n)]

From the concavity condition of airlines’ profitrfation, we derive:
MhpTi, — TipTh, = 4[bg + 6(B +vp)l[b, + 6(B +v,)] — [0(B+v) +6(B +v,)]*> >0
with mipmt, — mlpms, |pey = H|pe1 = 0H/0n |,=,. Therefore, whem =1, H > 0.

Moreover,

2

d*H
=7 = 2lbs + 0(B +vp)llby + 6(B +v,)] > 0

that is,0H/dn is an increasing function of Therefore, we derive that >0V n > 1.

Since vz > v, we have that dq. /dp, <0 but the sign for dqj /dp, is
undetermined.
Proof of Proposition 2.3

(1) Let 4, be the difference between the first terms of #mad line of equations (12)
and (19).

3G, (p"; D F3G.(z:D
4 = (pd = cc) Z Qn h(paD @) _, Z th—h(gD @),

he{B,L} he{B,L} ¢,

If § =1 we have
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s=Y q f aGh(p;DD(Q)) S o fac‘h(za:;(@) a5 a fach(z DW@)

he{B,L} e he{B,L} pg he{B L} e

<
oD
he(BL} ¢, he{BL} ¢,

Given 902G, (p.; D)/dp.0D < 0, we have that

aGn(pl; D 9Gn(z; D
th on(pd (Q)) Qf h(Z (Q))

® oG (v D(Q)) 3G (z D(Q))
h c) h
0 j A f Tz 82

he(BL} ¢, he{B L} ¢
Therefore 4, < 0.
If § = 0 we have

3G, (pT; D(Q))
D >0

= (pd —c.) Z Qn

he{B,L}

Therefore, sincet, is linear ind, there must exist songe€ (0,1) such that;, = 0.

(2) Let 4, be the difference between the second terms o$ekend line of equations
(2.12) and (2.19).

dQp -
== Y “laeno@)-s Y 2 f (2 = c0) gns: D)z

he{B,L} he{B, L} Cc

If § =1 we have

4=y S f (O ) gu(zDYdz— . o f (2 — ) gn(z D)dz

hE{B L} he{B, L} ce
LetEll = fp,g(pé7 —¢.) gn(z; D)dz andE) = fcc(z —¢.) gn(z; D)dz. Then

dQ dQ
4y = - (B = BY) + 5= (B - BY)

Since

I'I

EV = | (z-c.) gn(z;D)dz + j (z—-c.)gn(z; D)dz > j(z —c.)gn(z; D)dz

p c pc
> ElT
when dQgz/dp < 0, that is, (vg — v,)0 < b,, we haved, > 0.When dQgz/dp > 0,

4, > 0 if and only if
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dQp

_dp _E'-E
a9, " Ey - Ef
dp

If § = 0 we have

dQp aqQy
Ay =——FEf +——E
2= "gp OB + dp b
whendQgz/dp < 0, we haved, < 0. WhendQgz/dp > 0, 4, < 0 if and only if

dQp
_dp _E
dQ, Ey
dp
Therefore, whenrilQz/dp < 0, sinced, is linear ind, there must exist somee (0,1)

such that1, = 0.
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Appendix B

Table 3.3 Nomenclature

Case Nomenclature Variable Description
“Two sided No NA TNA Input charge at facility
Agreement”
pN4 Ticket price per passenger at airport
quA Number of flight offered by the leader
at airporth
nNA Number of flight offered by the
' follower i at airporth
?"’A Profit of the leader at airpoint
ihNA Profit of the follower at airporth
' Profit of the airporh
cshA Consumer surplus
w4 Social welfare
“Two sided Vertical C TY Input charge at facilith
Collusion”
pf Ticket price per passenger at airport
qh Number of flight offered by the
colluded firm at facilityh
th Number of flight offered by the
L " .
follower i at airporth
h Profit of the colluded firm at faciliti
ni"c Profit of the follower at airporth
CcS¢ Consumer surplus
we Social welfare
“Two sided Airlines AUM T{AUM Input charge for the use of the runway
in the upstream at facility h
market”
TJAUM Input charge for the use of the terminal
at facility h
piUM Ticket price per passenger at airport
quUM Number of flight offered by the leader
at airporth
hAUM Number of flight offered by the

follower i at airporth
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zlAUM Profit of the leader at airpoft
L;zAUM Profit of the follower at airporth
HXAUM Profit of the airporh
CcSAUM Consumer surplus
wAUM Social welfare
“Two sided Price PD TP Input charge at facilith
Discrimination”
prP Ticket price per passenger at airport
q?PD Number of flight offered by the leader
at airporth
nPD Number of flight offered by the
' follower i at airporth
n{z”’ Profit of the leader at airpoft
fD Profit of the follower at airporth
n},’PD Profit of the airporh
CSPP Consumer surplus
w¥Fp Social welfare

Profits
Two sided No Agreement

wna 270V (2t + U - ¢)?

! oNA% ¢

nhNA _ ENA(Zt +U - C)2
L gNAZ L

nhNA _ T]NA(Zt +U - C)2 _F
T gNAZt "

Two sided Collusion

c
=0

_n°Rt+U-c)?

h
T,
6%t

Cc Fh

Two sided Airlines in the Upstream market

hAUM _
i

hAUM EAUM(Zt +U—-1r— tm)z
L

QAUM? ¢
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pAUM T]AUM(Zt +U—-r— tm)z
4 - QAUMZ;

Fp

Two sided Price Discrimination

op 30PP7(2t + U — ¢)?
h _

b oPP%¢
nPD _ €PD(2t +U — C)z _kF,
ny = gPD2; h
PD 2
pp N (2t+U—c)
= P07, - (1-k)F,

Value of parameters for profits

N4 := (-1 + 4n)(5 + 16n)(—4 + 23n + 80n?)

oM = (1+8n)(—1+ 3n + 16n?)

eV :=27(1 4+ 2n)(—1 + 4n)(1 + 8n)(—1 + 3n + 16n?)?

74 =31+ 2n)(-1+ 4n)(5 + 16n)(—1 + 16n)(—2 — 5n + 16n?)(—1 + 3n + 16n?)

6¢ :=1+20n

n¢ ==3n(1+8n)

64U™ = (2 + 31n)(1 + 20n)

4™ .= 3n(1 + 8n)(1 + 17n)?

74U = 3n(1 + 14n)(1 + 17n)(1 + 20n)

OFP == (=1 4+ 4n)(5 + 16n)(—1 — 137n + 624n? + 3136n% + 2048n*)

ofP = (14 8n)(—2 — 91n + 240n? + 1664n> + 1024n*)

ePP:=27(1 + 2n)(—1 + 4n)(1 + 8n) (1 — 55n + 24n? 4+ 896n> + 1024n*)?

nPP :=3(-1+4+n)(1 + 2n)(—1 + 4n)(—1 + 16n)(5 + 16n)(1 + 8n)?(—2 — 91n + 240n? + 1664n3
+1024n%)

Value of parameters for the rent

3(1 — 16n)2(1 + 2n)3(—1 + 4n)

.
(—4 +n(23 + 80n))° (—1 +n (=137 + 16n(39 + 4n(49 + 32n))))

<6 +n (305 +n (—2335 + 64n (—148 +n(505 + 16n(115 + 64n))>)>)

2 2
(—4 +n(23 + 80n)) (—1 +n (=137 + 16n(39 + 4n(49 + 32n))))
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N = 27(1+2n)%(1 + 8n)(—1 + 16n)(—1 + n(7 + 24n))

(5 + 16n)(—4 + n(23 + 80n))° (—1 +n (=137 + 16n(39 + 4n(49 + 32n))))

(—3 +n (377 +4n (—583 +2n (~1361 + 8n(559 + 64n(37 + 28n))))>)

(5 + 16n)(—4 + n(23 + 80n))° (—1 +n (—137 +16n(39 + 4n(49 + 32n))))2
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