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Abstract

In the last decades there has been a gradualligagian of international air transport markets
through the implementation of open skies agreemehtsh seek the deregulation of the air
transport industry and consequently the functionoigthe market in a freer way. The
objective of this work is to study the effects aof@en skies agreement in order to understand
if the airlines and the consumers will benefit aftee market deregulation. With this purpose,
we developed a Cournot model to compare the irsitalation (without agreement) and the

situation after the implementation of the open skigreement.

Based on the model developed it can be concludadthie prices on international market
segments where competition increases should dediter market liberalisation, thus

benefiting consumers. Regarding the incumbentnasliin the market, an open skies
agreement should jeopardize the airlines thattéabdperate new routes after the agreement,

leading to decreased profits.
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1. Introduction

In the last decades we have been witnessing significhanges in the international air
transport industry, namely due to the implementatd bilateral open skies agreements
whose aim is air transport industry liberalisatiblowever, regarding multilateral agreements
or agreements that cover a large number of cosntoigen skies is a recent concept, existing

only for a while in a small number of countries.

According to Button (2009), open skies is a conaelpich emerged in the late 1970s when
the United States (US) started to liberalize thenelstic cargo market and the domestic
passenger sector. This concept means then thallgsion of the rules and regulations of
airlines, with the aim of creating a free-marketiesnment for the airline industry, with less

state intervention. The open skies agreementsdecteveral “freedoms of the air”, whereby
the agreements that include more freedoms are éraatt they have more impact on the
economy (ICAQO, 2004).

Since the development of concepts such as open, skeehave seen a gradual liberalisation
of the international air transport market that hasefited the travelling public (Button, 2009).
Obviously, not all open skies agreements have hadame impact or the same importance
on the international economy (Pitfield, 2009). Argdhe most relevant to the functioning of
the global economy we found the following agreetsiethe European Union (EU) open
skies agreement which has liberalized the air parismarket among all countries of the
European Community, yielding the “European Commasiafion Area” (ECAA); the open
skies agreement between the EU and the US whichdaasrved more attention in the
literature due to it being the broadest; the ASEApen skies agreement (between ten
countries in southwest Asia, although there isquresto extend the agreement to other Asian
countries such as India and China); or even the g&s agreement between the EU and
Canada (Pitfield, 2009). It is also noteworthy thia¢re are several current negotiations
among countries or blocs with the objective of lelsdaing a freer air transport market, as

well as the existence of many other similar agregmall over the world (Pitfield, 2009).

In the EU, the implementation of open skies was eniadseveral phases: 1987, 1990 and
1993 (Oum and Yu, 1995). Note that in 1987 justlveecountries were members of the
European Community, therefore currently this opdiess agreement is much broader,

including the twenty seven members of the Europdmaion.

Button (2009) refers that the opening up of thethNdaktlantic market (through the EU-US

open skies agreement) is one of the major libextalis measures since the removal of



barriers to the EU market, so it is very importemtunderstand the effects of this agreement.
Based on international trade theory, the Brattleupr(2002) emphasise that liberalisation
would increase efficiency and benefit consumersnuitiple ways. Also Fu et al. (2010)
mention that liberalisation allows airlines to castgp more efficiently, reduce prices and
increase quality (e.qg. in terms of flight frequendy this way, the present investigation aims
at understanding the potential economic effectsamfopen skies agreement, notably on
competition and welfare. At this level, it is inésting to ascertain whether consumers will
benefit from prices reductions. This follows froimeteffects of open skies agreements on
competition (Fu et al., 2010). The literature sigggehat these effects are positive, increasing
the number of companies and the number of fliglitsred on the routes covered by the
agreements (Booz Allen Hamilton, 2007; Fu et &1Q@.

With the purpose of examining the effects of opkies agreements we have developed a
theoretical model to compare the situation pre-@ment with several situations post-

agreement (including cases of competition in stuiss and complementary services), using
the Cournot model with two market segments andyamaj the case of such an agreement
between the European Union (EU) and Brazil. Thaaghof this particular case relates to the
fact that, to the best of our knowledge, theredsstudy to examine the effects of an open
skies agreement between these economic areas aifidcththat such an agreement is being
studied, and is expected to materialise in the haare. Moreover, this agreement would

affect Portugal and its national airline (TAP) snmany of the flights between the EU and

Brazil are flights between Portugal and Brazil.

This paper is organized as follows: Section 2 pedsewith a brief literature review regarding
the expected effects of an open skies agreementig8e2.1.) and some empirical evidence
(Section 2.2.). In Section 3 we develop a thecaktiwodel that allows us to study the effects
of a open skies agreement: in Section 3.1. we ptdbe assumptions and hypotheses of the
model; in Section 3.2. we determine the equilibribafore the implementation of an open
skies agreement; in Section 3.3. we determine qdilerium after the implementation of an
open skies agreement under three hypotheses; losec4. we analyse the effects of the
agreement. Finally, in Section 4, we present thenroanclusions, limitations and possible

avenues of analysis in future work.

! *"The South Atlantic was (in 2010) the most repnésiive sector of the line network, reaching 42.292,
pp more than in 2009, continuing to exceed the gizbe sector in European network." (TAP, 201%BH.
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2. Effects of an open skies agreement
2.1. Expected effects

Generally, the existing literature considers tha¢ sequence of effects caused by the

implementation of an open skies policy is simitathtat shown in Figure 1.

Figure 1: Effects of an open skies agreement

Increased efficiency o

Open skie Increased airlines and reductior| Decrease in
agreemen competition of their costs market prices

Source: Own elaboration according to literatureens.

Some authors (Brattle Group, 2002; Sgrenson an@®)&005; Fu et al., 2010) consider that
an open skies agreement should increase the numhlaédines in the market, reflecting an
increase in competition in the air transport markétis increase reflects the decrease of
market restrictions, which should cause a restringuof the air transport industry, allowing
new airlines to enter liberalised segments of tilaeket. On the other hand, according to Fu et
al. (2010), this liberalisation should allow aigmto restructure and optimise their networks,
becoming viable to operate routes between two ilmeathat were not possible before due to
the small number of passengers for that route. Téssructuring increases the number of
possible routes and the number of flights available given market (InterVistas, 2006;

Button, 2009), thereby increasing the competitiothose market segments.

According to the Brattle Group (2002), Booz AllemrHilton (2007), and Fu et al. (2010), a
second effect of an open skies agreement will bartbreased efficiency of airlines and the
consequent reduction of airlines costs. Accordmghe Brattle Group (2002) the increased
efficiency results from the fact that with the libksation more efficient airlines will replace
less efficient ones or less efficient airlines nappt a more efficient behaviour. For Booz
Allen Hamilton (2007), liberalisation can result productivity gains and consequent
reduction in costs due to the ability to restruetacross national borders and the possibility to
make deeper alliances. Also Fu et al. (2010) cemnsidat liberalisation increases airlines
efficiency through several ways: the optimisatidnaa airlines network and the increased
competition which force the merger or even banlaypdf less efficient firms and the

adoption of new business models and innovations.



Ultimately, some authors (Brattle Group, 2002; Adend Hashai, 2005; Booz Allen
Hamilton, 2007; Pels, 2009; Fu et al., 2010) réfiet an open skies agreement should cause a
price reduction in the liberalised market. Accoglito the Brattle Group (2002), this
reduction results from increased airlines effickeand extensive cost reductions. According
to Fu et al. (2010), price reduction is causedhayihtroduction of more efficient behaviour in
airlines, which in turn results from increased cetitppn. On the other hand, the cost
reduction should stimulate price reduction in tihedalised market (Adler and Hashai, 2005;
Booz Allen Hamilton, 2007; Pels, 2009). Thus, adowg to the referred authors, an open
skies agreement should lead to price reductiontnegurom the increased competition, cost
reduction and increased efficiency. These effersaawell-known result of the literature of

oligopoly models.

It is noted, however, that the effects mentionedvabare not automatic. There are several
factors that can hinder the achievement of thefeetsf such as: some strategic behaviour that
incumbents can adopt with the purpose of preverdmigindering the entry of airlines to the
market (e.g. code share agreements (Brueckner,),20B& restructuration of networks and
frequent flier programs (Agarregabiria and Ho, 20,10atural monopolies (Agarregabiria and
Ho, 2010), limited airports’ capacity (so that aditairlines can start flights at the same time)
(Barbot, 2004), among others.

2.2. Some evidence regarding the effects of openeskagreements

To complement this study and better understancetteets of an open skies agreement, we
will present some evidence regarding the effectshef agreement found in air transport

markets.

Cosmas et al. (2010) analysed the effects of ofes sagreements on service levels in
transatlantic aviation markets. Measuring trans#tiaservice levels in terms of passenger
enplanements, number of city pairs, departures #@ed number of carriers providing
transatlantic service (the latter can be considerexlindicator of the level of competition in
the market) the authors conclude that open skie=eatents between European countries and
the US have resulted in both increases and desreasgervice levels. For example, with
regard to the number of competitors, of the 22 twes with US open skies agreements in

place by 2007, only two demonstrated overall ineesan the number of competitors and five

? Code share agreements or code share alliancegiaenznts established between airlines in whidmesr
agree on sell flights operated by the partnerwatig a coordination of prices and schedules (Broeck2001).
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demonstrated overall reductions. Cosmas et al.0)2@iso obtained several inconclusive

cases.

According to Cristea and Hummels (2011), since 1888 US has signed more than 90
bilateral open skies agreements. During this panaahich there was a gradual liberalisation
in the US international air market the number adggengers in this market has increased due
to the appearance of new routes and also due twa#fic growth on existing routes. This
increase will be due both to the increasing offtequency and to changes in prices charged
by airlines (Cristea and Hummels, 2011). Note, hakethat changes in the regulation of this
industry require time for the international marketsadjust and meet new equilibrium levels.

Thus, airlines will require time to reorganise theetworks (Cristea and Hummels, 2011).

Studying the effects of bilateral open skies betw#ge US and its partners, conducted
between 1992 and 2007, Cristea and Hummels (20449l 99,533 observations, which
covered the period between 1993 and 2008. The samlaltes to 50,000 routes between pairs
of airports, one of them always being a US airpant] there are about 12 observations for
each route. The authors found evidence that théemmgntation of an open skies agreement
should lead to a significant increase in outbouird trffic. According to Cristea and
Hummels (2011), five or more years after the agezdns signed, this traffic should be about
18% higher in liberalised markets, compared witlm-fiberalised markets. This increase is
explained in part (40%) by the introduction of newnstop routes to the liberalised
international markets and 60% of this increase @l due to the growth in traffic on the
routes previously offered. The traffic from the WScountries signatories of an open skies
agreement is expected to be 11.3% higher on avehagethe traffic on routes similar but
whose target markets are regulated (Cristea andnkéhsn 2011). This increase will be due to
improvements in the quality of services such asitiseeased frequency of flights or better
coordination of flight schedules. On the contrahg impact of such an agreement in the
volume of incoming traffic in the US is negligibl@most nil suggesting, once again, the need

of time for market and airlines to readjust (Crstand Hummels, 2011).

Besides the reason given by the authors, on mighbstgpn the reason for the imbalance
between the change in volume of traffic in and cAnother factor that can cause this
imbalance is the fact that North American airlirme more efficient than the airlines of
countries with which the US concluded open skiggaments. In fact, Oum and Yu (1995)
argue that before the EU deregulation Europeamesiwere considered inefficient and
although European airlines have increased thdagiefiicy since 1987, they continued in 1993
to be less efficient than North American companfasording to Oum and Yu (1995), also
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Asian airlines were in 1993, substantially lessceght than American competitors. This may
have forced the European and Asian airlines toaedwr maintain their quantities. These
findings suggest that efficiency asymmetries cad leo agreements that benefit the more
efficient companies, who operate less costly aretefore can offer better prices, to the
detriment of less efficient companies. Agreemerds, ctherefore, introduce asymmetric

effects, benefiting some companies while hurtirfgec.

With regard to prices charged by airlines, Cristed Hummels (2011) find evidence that the
liberalisation of an air transport market shouldde¢o a small direct effect (decrease of 1.6%
on average) due to factors such as increased ciimpair cost synergies caused by the
formation of airline alliances. Such synergies armmainly from better coordination of
services, through restructuring of networks. Initoia to this decrease in prices (regardless
of the initial level of prices), the authors alsmuhd strong evidence that the demand for
international flights is expected to increase. €asand Humels (2011) conclude that
passengers travelling to the US should pay pribesite4% lower, due to the liberalisation of
the market, while passengers who start their tiphe US will not see the prices of their
flights changed significantly. The effect of an @pgkies agreement for these passengers is
insignificant and close to zero. So it takes soimneetfor the benefits derived from a
liberalisation of air transport markets to affdut rices of flights to other countries (Cristea
and Hummels, 2011). However, and according to #mesauthors, liberalisation of an air
transport market should lead, in the longer tero)ower prices of flights to regulated
markets by about 32% due to the direct effect emptiice, the effect of service quality and the

effect of the airlines' networks restructuring.

In summary, the study of Cristea and Hummels (2@8Lggests that the implementation of an
open skies agreement leads to an increase ircteaftl a decrease in market prices. However,
it takes some time (five years or more) for all thenefits from the adoption of such an
agreement to actually occur. However, this economstudy was based on a sample of
forecasts. For this reason, there are limitatianthis analysis, such as the fact that they had
not contemplated strategic behaviour, such as giol) alliances, or other behaviour of
incumbent firms aimed at preventing the entry of fiems to the market.



3. A Cournot model for analysing the effects of anpen skies agreement
3.1. Assumptions and hypotheses

The present study aims at studying the effectgpehmskies agreements on prices and airlines
profits. Thus, we develop a theoretical model tonpare the situation pre-agreement with
several post-agreement situations (including caskscompetition in substitutes and
complementary services), using the Cournot modgi thiree market segments and analysing
the case of an open skies agreement between thari@UBrazil To the best of our
knowledge there are no models for open skies agetnso we base our model in two
models of code share, developed by Brueckner (280d)Bilotkach (2007). Note that the
major difference between the two situations is thahe case of Open Skies a larger number
of companies can operate a given route, while & d¢ase of code share the number of
companies is the same, but an airline operatdstdlithat may also be sold by another airline.
In the case of code share there is no increaseg@aetition, but the quantities can increase and

prices decrease. It is in this aspect that thesitumtions become similar.

Brueckner (2001) aims at understanding the effefcéssubstitute code share agreement while
Bilotkach (2007) addresses the complementary patips? In both studies the authors used
the Cournot model with multiple market segmentsud8kner (2001) presents a model with
two firms operating in various market segments (1) competing in a single segment, the
interhub market (baseline situation). The hypothdssted by Brueckner (2001) relate to the
implementation of a code share agreement betweentwb airlines and in the second
hypothesis also take into account the economiescafe resulting from this partnership.
Moreover, Bilotkach (2007) presents a model witlydhree market segments (one domestic
and two international) and three airlines operatlhgs noteworthy that these airlines are not
equal. While in the initial situation firm 1 is d@stic and operates in the three market
segments, firm 2 is also domestic but operates daoigestic flights in the domestic segment,
and firm 3 is international and cannot operatehfgon the domestic route, operating thus in
only one market segment (Bilotkach, 2007). The tRdoh (2007) hypothesis aimed at testing
the effects of code share agreements (partnerskipvebn firms 2 and 3) and semi-

complementary (partnerships between firms 1 and2and 3).

% It is noteworthy that there is still no open ski@geement between the EU and Brazil. However gasemnent
between these two markets is being studied.

* Substitute code share concerns partnerships betaieknes in parallel services, that is, substitubutes
(Brueckner, 2001). Complementary code share reladepartnerships between airlines in complementary
services, so to routes that complement each dfilatkach, 2007).
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However, the objective of the present study corsdine analysis of the effects of an open
skies agreement and not a code share partnershipasthe model used and the hypotheses
tested are not the same as mentioned above. Althaxegalso use the Cournot model, the
situations to test are quite different, the objectof this study being to analyse if an open
skies agreement, allowing the entry of new airlimethe international markets liberalised and
thus increasing competition, will result in lowetiges and an increase in consumer surplus.
Therefore, the hypotheses tested relate to thg ehtirlines in certain market segments and
the implementation of a collusion between two ae$, one of which is the incumbent. Some
of the differences of the model used in this stlielyn the variables used. On the one hand,
here there is not a total cost function that inekidconomies of density, as in the two models
analysed, but, for reasons of simplification, weusse constant marginal costs of each
airline, represented bg.®> On the other hand, the inverse demand functioa efrticular
airline (or price) is defined as a function of tinaffic satisfied by its competitors (Cournot

competition), which also does not occur in the madels mentioned above.

The network admitted in this model is intendeddpresent the international market between
Portugal and Brazil, and consists of three markgtreents (Lisbon - Sao Paulo, Sao Paulo -
Curitiba and Lisbon - Curitiba) according to Fig@eThus, our study aims at analysing the
impact of a hypothetical open skies agreement keiwbe EU and Brazil, having been
chosen a complementary route (Sao Paulo - Curitiiagh has considerable trafficlt is
assumed that in this market only three airlinesRFTAAM and GOL) operate, the first being
a Portuguese airline and the last two Brazilialingis.

Figure 2: Network structure before the implementaton of the open skies agreement

Ce' Curitiba
* \ _—e
[ — Firm1-TAP
Sao Paulo e Firm 2 - TAM
— — Firm 3 -GOL

Source: Own elaboration

®> And also because in the case of code share theréirim that operates flights of two airlines, thican lead to
economies of density, while in the case of opeasskiis the competition between firms that withdeto lower
prices, rather than the costs.

® Curitiba, with about 1.8 million inhabitants andtiwa distance of 359 kilometers from Guarulhos, is
(following Manaus) the second largest Brazilialy éitnong the cities that TAP does not offer diréghts.

" Although several airlines (TAM, GOL, Webjet and [PRoperate this route on a regular basis, to sfyniilis
number was reduced to two firms.



As we can see from Figure 2, in the initial sitaatiTAP (firm 1) is present in the market
segment between Lisbon and Sao Paulo (internatrond), while TAM (firm 2) and GOL
(firm 3) operate flights between Sao Paulo and tari and the routes Lisbon - Sao Paulo
and Sao Paulo - Curitiba are complementary serVités can see, therefore, that none of the
airlines operate on the route Lisbon - Curitibau3ha passenger wishing to undertake a
journey between Lisbon and Curitiba would have ug two tickets, traveling with firm 1 in
the market segment Lisbon - Sao Paulo and changemes in Sao Paulo. In the market
segment Sao Paulo — Curitiba the passenger maysehootravel with the airline 2 or 3.
Hence, in this scenario, the route Lisbon - Cuaitib an interline market. Thus, the market
Lisbon - Sao Paulo is a monopoly of one firm, white market Sao Paulo - Curitiba is an

oligopoly where firms 2 and 3 operate.
To understand the impact of the effects of an Cplaas agreement, we test three hypotheses:

Hypothesis 1 (H1) firm 1 enters the market segment Sao Paulo -tiBayiallowing the firm

to be present in all three market segments (thenational segments Lisbon - Sao Paulo and
Lisbon - Curitiba and the domestic segment Saod”aGlritiba). So while firm 1 is the only
one to operate international flights (monopoliesarket competition in the market Sao Paulo
- Curitiba increases (Figure 3).

Figure 3: Network structure after the implementation of the open skiesgreement,under H1

Ce' Curitiba
* \ _—e
@~ ~—— —— Fml-TAP
Sao Paulo e Firm 2 - TAM
— — Firm 3 -GOL

Source: Own elaboration

Hypothesis 2 (H2):firm 1 enters in the market Sao Paulo - Curitibd &irm 2 enters in the
market Lisbon - Sao Paulo. Thus, some competitiomtroduced in the market Lisbon -
Curitiba (compared with H1), this route being opedaby firms 1 and 2. Moreover, firm 3
continues to operate flights only in the domesiiate, Sao Paulo — Curitiba (see Figure 4).

® From Figure 2, we also notice that the route betwiisbon and Sao Paulo (long course) is quitedoigan
the Brazilian domestic route (short / medium-haul).
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Figure 4: Network structure after the implementation of the open skies agreement, under H2

Lisbon )
Curitiba
[ )
—— Firm1-TAP
Sao Paulo e Firm 2 - TAM
Source: Own elaboration — — Firm 3 - GOL

Hypothesis 3 (H3) Collusion between firms 1 and 2 in order to opeflghts in the market
Lisbon - Curitiba, offering to consumers the twongementary services (Lisbon - Sao Paulo
route and Sao Paulo — Curitiba route). With théusodn, firms involved should jointly make
decisions regarding the definition of the quanditie provide for both, so these airlines should

agree on the quantities to maximise the joint psge Figure 5).

Figure 5: Network structure after the implementation of the Open Skies agreement, under H3

Lisbon Curitiba

. —_ .
\ ./ — Firmm (resulting from

collusion between firm
Sao Paulo 1land?2)

Source: Own elaboration — — Firm 3 - GOL

From these hypotheses, we intend to understandffidets of an open skies agreement at the
level of prices, profits of airlines and also intigate whether consumers will be favoured by
the implementation of the agreement. In this waysteet by determining the equilibrium in

the initial situation, i.e. before the agreemerdgdfon 3.2.), and then we analyze the situation
after the implementation of the agreement undetltte hypotheses presented (Section 3.3.).
According to the literature we are interested imparing the consumer surplus, which can be

done by comparing the prices or quantities, anattiporate profits.

3.2. Equilibrium before the implementation of an ogn skies agreement

To understand the impact of the effects of an oglees agreement, we used the following
variables: price, denoted gy quantities represented kxyy andz (wherex represents the
demand for the route between Lisbon and Sao Pgusothe demand for the route between
Sao Paulo and Curitiba, azds the demand for the route Lisbon - Curitiba) rgizal costs,

designated byg, and total profits of each firm, representedrdy
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In the initial situation, that is without an opekies agreement, firm 1 operates flights only in
the market Lisbon - Sao Paulo (LG), while the rds&® Paulo - Curitiba (GC) is operated by
firms 2 and 3. In this case, this is a game playe@ stages. In the first stage, firm 1
determines prices or quantities to offer in the kealLG, and the firm anticipates the price
charged by the other two companies in the market I6@G noteworthy that it makes no

difference if firm 1 determines prices or quansitizecause this airline is monopolist in this
market. In the second stage, firms 2 and 3 conipejaantities (Cournot competition), in the

market Sao Paulo — Curitiba (GC), knowing the pfimethe market Lisbon - Sao Paulo.
Thus, in the first stage of this game the revesaahd function in the market segment LG,

p., Will be used :

PL=a—x (1)

Wherea is the reserve price in the market LG aads the total traffic on this route (which
will be served only by firm 1). In the second stafjee reverse demand function for the

market segment G@,, is given by:

Pc=b—y,—y3 (2)

Whereb represents the reserve price in the marketyz@ndy; represent the demand for this
segment (GC) satisfied by firms 2 and 3, respelgtideue to the difference in distances of
the two routes, since Lisbon - Sao Paulo is long-faad GC is short / medium haul, we
assume thaa>b. We also assume thiatc (and consequentlg>c) otherwise firms would not

have an incentive to produce.

Note that, in the initial situation, there is naliae flying the entire route Lisbon — Curitiba
(LC), so the price in this market, designatedhy is given by the sum qf,. andpc.

In regards to the airlines profits, they are gibgrthe functionst,, =, andn; (profits of firm 1,
2 and 3, respectively), that is:

m = (pL — O)xy 3)
T, = (Pc — €)Y2 4)
T3 = (pc — €)Y3 %)

In the first stage of the game, firms 1, 2 and Rgete on price for the segments LG and GC,
complementary of LG. In the second stage, firms@ & compete in quantities in the GC

market. Thus, in the market LG firm 1 demand is posed of two types of consumers: those

11



who fly only LG (with the reverse demapg = a — x;; ) and those who fly LG and then GC
(with reverse demangl, + p. = a + b — x,¢), that is:

X1 =Xy +Xi¢c =2a+b—p.—2p, (6)

Substituting (6) into equation (3) we obtain thédwing expression for the profit function of

firm 1;

m = (p, —c)(2a+b —p.— 2p) (7)
Firm 1 maximizes its profit on price, getting therf 1 best reply functiop.(pc):
1

1 1 1
pL:Ea+Zb+Ec_ZpC (8)

Regarding the GC market, total demand in this ntg§Reas the sum of two components: the
market demand of LC in the segment GG, (+ y;, = a + b — p. — p;) and market demand
Of GC (yzc + y3C = b - pc).g ThUS

y2tys=a+2b—-2p.—p, 9)

Solving equation (9) in order f{m: we obtain:
1 1 (y2+y3)
pc=-a+b—-p -2 (10)

2

Replacing (10) in (4) and (5) (frms 2 and 3 pmfirespectively) and maximising the
quantities, we obtain the following best reply ftion for firm 2 and 3 (equations (11) and
(12), respectively):

y2=%a+b—c—%y3—%pL (11)
y3=§a+b—c—§yz—§m (12)
Solving the system composed by equations (11) d2)3vwe obtain:
y2=y3=§a+§b—§c—§m (13)
Finally, we obtain the total demand in the GC marke
y=Y2+ys=ca+zb—Zc—3ip,. (14)
Replacing (14) in equation (10) we get:

Pc =l(a+2b+4c—pL) (15)

6

° Note that y=y,cty, and ¥=yactya..
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Equation (15) represents a kind of best reply fioncbf market Sao Paulo — Curitiba to

market Lisbon — Sao Paulo.

Solving the system resulting from equations (8) @rkj we obtain:

pc = 5= (2a+ 7b + 14c) (16)

pL = (11a +4b + 8c) (17)
Equations (16) and (17) are the equilibrium sohsifor prices. In this way, ¢ is given by:
Pc = Pc + Py = o (13a + 11b + 22¢) (18)
Replacing (17) in equation (13) we obtain:

Yy =Yy3 = 22—3(2a + 7b —9c) (29)
Replacing (16) and (19) in equation (4) or (5) vegam firms’ 2 and 3 profits:

Ty =3 = —=(2a + 7b — 9c)? (20)
Finally, regarding firm 1, by substituting (16) afiV) in equation (6) we get:

x; = —(11a + 4b — 15¢) (21)
Replacing (17) and (21) in equation (3) we obtaim’s 1 profits:

—(11a + 4b — 15¢)? (22)

my = ;
To sum up, from the calculations made for this basescenario we obtain the equilibrium

prices for the various markets and the profitshef three firms, which are shown in Table 1,
which also presents these variables for the thypetheses considered with implementation

of the open skies agreement. These are explorie inext Section.

3.3. Equilibrium under open skies agreement
Hypothesis 1 (H1)

As mentioned previously, the hypothesis H1 rel&ethe entry of firm 1 in the segment GC,
everything else is held constant (Figure 3). Is #denario it is assumed that firms 2 and 3 are
not prepared to operate flights on internationaitee (because they do not have sufficient
conditions to operate this type flights, for exaeghey have no aircraft with enough size, or
they do not have slots or supporting infrastructar&isbon). Thus, the route Lisbon - Sao
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Paulo remains a monopoly of firm 1 and this firntdmes the only airline to offer flights to
Lisbon - Curitiba. Note that Lisbon - Sao Paulo dnsbon - Curitiba are two different
products because the route Lisbon - Curitiba islimated to the route Lisbon - Sao Paulo, it
also contains the route Sao Paulo - Curitiba, thezebeing the set of two complementary
services. On the other hand, firm 1 can also toyaather passengers of the route Sao Paulo -
Curitiba. In other words, firm 1 offers three sees: Lisbon - Sao Paulo, Lisbon - Curitiba
(selling a single ticket) and Sao Paulo - Curitibdnere the first two are operated as a

monopoly and the latter in competition with theesttwo firms.

This hypothesis will be examined in a game in ttagyss. In the first stage firm 1 determines
the price (or quantity, for the reasons given abaveéhe segments LG and Lisbon - Curitiba,
anticipating the quantity (and also the price)hd segment GC and incorporate it in its best
reply function. In this case, the prices of Lisborsao Paulo and Lisbon - Curitiba are
independent of the prices of Sao Paulo - Curitiathis stage of the game, demand of
market LG ,p.(x1), is still given by equation (1) but the reversaménd function for the
market Lisbon - Curitiba (which is operated onlythg firm 1) is given by:

pLC=a+b—Zl (23)

Wherea andb have the same meaning mentioned abovezansl the quantity demanded
(traffic) of the route Lisbon — Curitiba (LC) whid& satisfied by firm 1°

In the second stage, which regards the choiceeofjtiantities offered in the market segment
GC, the three firms compete in quantities. Sohis tase, the reverse demand function of the

market segment GC is given by:

PDe=b—y1—Y,—y3 (24)

y1, Y2 andys represent the traffic (demand) of the route SaddPaGuritiba satisfied by firms
1, 2 and 3, respectively. Moreover, profits of fitnand 3 are given, respectively, by the

functions (4) and (5), while the profit of firm & given by:

1 = (pp — )x1 + (Prc — )z + (pc — 1 (25)

In the first stage of the game, firm 1 determirtes price (or quantity) in the segments LG
and LC anticipating its quantity and so the pri€éhe GC segment, while in the second stage

firm 1 competes in quantities (Cournot competitiauith firms 2 and 3 in the market GC.

Replacing (1), (23) and (24) in the equation (28) 1 profit is given by:

19 Note thatp, < p.c < p. + pc (pic is the price for the segment LC).
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m=@-x—-cx+@+b-z—c)z;+(b—y1 =Y, — Y3 —O»n (26)

As the market LG is a monopoly, there is no diffee in maximising profit in price or

quantity, so firm 1 maximises its profit in thedlbrquantities, obtaining:

xlzla—lc 27)
2 2

Zl=%a+%b—%c (28)
1 1 1 1

Y1:Eb_gc_5}’2_g}’3 (29)

As markets LG and LC are independent of the GC atarlow we get the solutions for the
quantities of these markets and respective priceact, replacing (27) in the equation (1)
and (28) in the equation (23) we get the followmgnes:

pL = %a + %c (30)
pLC=%a+%b +%c (31)
Replacing (27) and (28) in equation (26) and sifyiplg we obtain firm 1's profit:

711=%(a—c)2+%(a+b—c)2+(b—y1—y2—y3—c)y1 (32)

Additionally, replacing (24) in equation (4) and) (e obtain firm 2 and 3 profits,
respectively, that operate in the segment GC.:

Ty =(Mb—-y1—Y2—Y3—C)Y (33)
T3 =(b—y1—Y2—Y3—C)Yy3 (34)

Each firm maximises its profit (given by equatidB®), (33) and (34)) in quantities, so we

obtain the best reply functions for firm 1, 2 andeéspectively:

1, 11 1

Yyi=3;b—cc—2y, =53 (35)
1 1 1 1

Y2=5b—=cc—=-yi—3ys (36)
1, 11 1

Y3:;b_gc_§}’1_;}’2 (37)

Solving the three best reply function we obtainftiowing quantities:

1 1
Y1=YZ=Y3=Zb—ZC (38)

Replacing (38) in equation (24) we obtain the patéhe market GC:
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pc = (b +3c) (39)

Replacing (38) in equations (32), (33) and (34) alain the profits of firm 1, 2 and 3,

respectively:

n1=%(a—c)2+%(a+b—c)2+i(b—c)2 (40)
my == (b —c)? (41)
3 = = (b — c)? (42)

Hypothesis 2 (H2)

The second hypothesis tested (see Figure 4) canteerentry of firm 1in the route Sao Paulo
- Curitiba and the entry of firm 2 in the intermatal route (assuming that only firm 3 is not
prepared to operate flights on this route). Theeeférms 1 and 2 compete in the market LG
and Lisbon - Curitiba, while in the market CG tineet airlines compete. In this case, we
have a game in two stages. In the first stage fitnad 2 compete in quantities (Cournot
competition) in the segments LG and Lisbon - Chaitianticipating their quantities and thus
the price of the segment GC. For this reason, erfitlst stage there are two market segments
with two demand functions: the inverse demand foncin the segment LGp() and the
inverse demand function in the segment Lisbon iti®ar(p, ), which are given by equations

(43) and (44), respectively.

PL=0a—X1— X (43)
Pc=a+b—2z,—2, (44)
Wherea andb have the meanings stated aboveandx, represent the demand of the market

LG satisfied by firm 1 and 2, respectively, andandz represent the demand in the market

Lisbon - Curitiba met by firms 1 and 2, respectyvel

Moreover, in the second stage the three firms coenppequantities in the segment GC. As
this scenario is the same as shown in the routePaato — Curitiba in the hypothesis H1,
demand will be given by equation (24). In this stemthe profit functions of firms 1 and 3
are given, respectively, by equations (25) andwbjle the profit of firm 2 is given by:

Ty = (P, — ©)xz + (Prc — )72 + (pc — )y (45)

Replacing (43) and (44) in equations (25) and @@&)obtain the profit function of firm 1 and
2, respectively:
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m=@—-x—x—c)x;t(@a+b—z—2z,—c)z; +(b—y1 =¥, — Y3 — O (46)
my=(@—x;—x,—cx;+(@+b—2z,—2,— )z, + (b—y, =y, —y3—0)y, (47)

These two airlines maximise profits in the quaesti obtaining the following best reply

functions:

x1=%a—%c—%x2 (48)
x2=%a—%c—%x1 (49)
yi=sb—sc—>y -3y (50)
Y2 =3b—c—2y—2y; (51)
Zl=%a+%b—%c—%22 (52)
22=%a+%b—%c—%zl (53)

Solving a system with the six best reply functiom ebtain:

Xy =Xy =Za—3C (54)
1 1 1

y1=y2=§b—§c—§y3 (55)

Zl=22=§a+§b—§c (56)

Replacing (54), (55) and (56) in equations (43},) @d (44) we obtain the prices in the
market LG p.), GC fc) and LC p.c), respectively:

1
pL = E(a + 2¢) (57)
Pc=b—y1—-Y,—Y3 (58)
prc =3 (a+b+2c) (59)

Replacing (54), (55), (56) and (58) in equation8)(447) and (5) we obtain the profits for

firms 1, 2 and 3, respectively:

771=%(a—c)2+%(a+b—c)2+(b—yl—yz—y3—c)y1 (60)
nz=§(a—c)2+%(a+b—c)2+(b—y1—yz—y3—c)y2 (61)
m3=(0b—-y1=y2—¥3—0)y3 (62)
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Maximising firms’ profits in, respectivelya, y» andys, we get three best reply functions:

1 1 1 1

Y1:Eb_gc_5}’2_g}’3 (63)
1 1 1 1

Y2=sb—=cc—=-yi—3ys (64)
1 1 1 1

ys=sbh—cc—-yi =3y, (65)

Solving the system with the three best reply flordiwe obtain:
Y1=Y2=Y3=i(b—c) (66)
Replacing (66) in equation (58) we obtain the pircthe market:
pe =5 (b+3c) (67)

Replacing (66) in equations (60), (61) and (62) atstain the profits of firms 1, 2 and 3,
respectively:

mo=m=z(@—c)?+s(a+b—c)+—(b—c)> (68)

3 == (b —c)? (69)

Hypothesis 3 (H3)

The H3 hypothesis concerns the scenario where flriaasd 2 collude and therefore make the
decisions relating to their quantities togethepider to maximise joint profit. In the initial
scenario, these two firms were taking independeuistbns, maximising their individual
profit. Thus, there is only competition in the matrkGC, where firmm (firm resulting from
the collusion between firms 1 and 2) and firm 3 pete. In this case, there are two firms (as
was the case in the initial situation), but onetleém (firm 2) provides this service in
conjunction with the complementary service LisboSao Paulo supplied by firm 1. In the
case of the route Lisbon - Curitiba, although firilnand 2 are present there is no competition,
so it is a monopoly of airlinen. Again, this is a game in 2 stages. In the fitags, firmm
determines prices (or quantities) in the segmefsahd Lisbon - Curitiba, anticipating the
quantity and also the price in the segment GC. Thus inverse demand function in the

segments LG and Lisbon - Curitiba are given, reypag, by the equations (70) and (71).
PL=0a—Xp (70)

Pic=a+b—2z, (71)
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Wherexn, is the demand satisfied by firm in the market segment LG aggd is the demand
satisfied by firmm in the market Lisbon - Curitiba. Moreover, in thecond stage, the two
airlines (firmm and 3) compete in quantities (Cournot competitionthe route Sao Paulo -
Curitiba and therefore choose the quantity to affiethis market segment. Thus, the reverse
demand of the market segment GC is given by:

Pc=b—y,—y3 (72)

ym andys represent the demand, in the market segment GGfied by firm m and 3,
respectively. The profit of firrm (firms 1 and 2) is given by:

T = Prc — )Zm + (0L — )X + (Pc — )Y (73)

Where the variables take identical meanings togmsntioned above. Assuming that firms 1
and 2 share the profits equally, each one will ivecdnalf of m,,. The profit of firm 3

continues to be given by equation (5).

Replacing (70), (71) and (72) in equations (73) @)dve obtain the profit functions:
Tm=@+b—2zp—C)zpm+(@—xpn =X+ (b — Y — V3 — C)Vm (74)
m3 = (b = Ym — Y3 =~ C)Y3. (75)

Maximizing firm m’s profit in quantities, we obtain the following besply functions:

1 1 1

zm=5a+5b—zc (76)

xm=%a—§c (77)
1 1 1

Ym =5b—5c—-ys (78)

Consequently, replacing (76) and (77) in equati®@t) (ve obtain:
T =2(@+b—c)2+=(a—)?+ (b= Ym—ys — )¥m (79)

Maximising firmm'’s profit and firm 3’s profit (equations (79) andb|), respectively) we

obtain:
1 1 1

Ym =5b—5c—-ys (80)
1 1 1

y3=sb—-c—-ym (81)

Solving (80) and (81) we get:
1 1
Ym=ys=;b—cc=2(b—-c) (82)
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Replacing (76), (77) and (82) in equations (70},) (@nd (72) we obtain the prices for the
markets LG, LC and GC, respectively:

1
p=t(a+0) (83)
1
PLc =E(a+b +0) (84)
1
Pczb—Y1—3’2=§(b+20) (85)

Replacing (82) in equations (79) and (75) we obtiagnprofits of firmm and 3, respectively:
nm=i(a+b—c)2+%(a—c)2+%(b—c)2 (86)
3 == (b—c)? (87)

Note that the profit of firmnm concerns the two firms that collude. Supposing tha firms

divide profits equally, each firm obtain:

mo=m=2(a+b—c)?+i(a—c)+=(b—c) (88)

3.4. Effects of an open skies agreement

After the calculations performed in the previousti®®m we obtain the results for prices and
profits of airlines for the baseline situation amader the three hypothesis tested which are
synthesised in Table 1. We also present betweearkdétisithe impact on the price and airline
profits resulting from the implementation of theeapskies agreement.

When comparing the results for the initial situatiand the results of hypothesis H1 we
conclude that prices on routes Lisbon - Curitipg:\ and Sao Paulo — Curitibg) should
decrease. Thus, the entry of an internationalnairin the market Sao Paulo - Curitiba
(domestic) and consequently on the route LisbomiritiBa, that is, increased competition on
routes Lisbon - Curitiba and Sao Paulo - Curitdgfeuld lead to a decrease in prices on these
routes. However, the effect on prices in the matk&bon — Sao Paulgf) is not obvious as

in the previous cases. In the case of this markgment, the findings in regard to price
evolution between the base situation and the sitepegsented by hypothesis H1 depend on
some variables. Thus, for the same valua, dhat is, for the same reserve price on the market
LG, if airlines are not efficient, having high maral costs ¢), and ifb (reserve price in the
market GC) is very low relatively ta due to, for example, the segment GC being shalt an
having a lot of substitutes (other means of trartgion to accomplish the same journey), the
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price in the market LG may increase after the ogldas agreement. Note that since in this
market segment the open skies agreement doestrmune additional competition, there is

no pressure to reduce the price.

Table 1 Equilibrium prices and firms’ profits under theur scenarios

Prices Firms’ profits
= ! 11 4b + 8 = 2 11 4p — 15¢)?
pL—%( a+4b +8c) nl—%( a+4b —15c¢)
f = ! 2 7b + 14 = 2 2 7bh — 9¢)?
Before pC—23(a+ + 14c) n2—529(a+ c)
liberalisation 1 )
— | J— —_ 2
pLC—23(13a+11b T3 529(2a+7b 9¢)
+ 22¢)
png(a+c)(?) nl=i(a—c)2+i(a+b—c)2+i(b—c)2(T)
Under H1 pc =7 (b+30) (1) My =—(b—c)? (1)
e =5(@+b+0) (1) s == (b =) (1)
- =%(a+2c) 11'1=%(a—c)2+%(a+b—c)2+i(b—c)2(?)
Under H2 pc=i(b+36)(l) 7r2=§(a—c)2+§(a+b—c)2+i(b—c)2(T)
pic =3(a+b+2c) (1) My == (b—c)? ()
png(a+c)(?) nl=%(a+b—c)2+%(a—c)2+£(b—c)2(T)
Under H3 pc=3(b+20) (1) m,==(@a+b—c)?+=(a—c)*+—=(b—c)? (1)
pic =5(@+b+c) (1) 3 =5 (b—c) (1)

Legend:t -increase; - decrease; ? — ambiguous effect
Source: own calculation

It is noteworthy that, as expected, the price iuaney between Lisbon and Curitiba will be
lower under the hypothesis H1, since the entirgerglisbon - Curitiba) is offered by the
same airline. This result is in line with the carssbns drawn by Cournot (1838), that is, in
the case of two complementary goods (route Lisb&ae Paulo and Sao Paulo - Curitiba)
being produced by a single firm, the prices will loever and the quantities higher. This
results from the process concerning the dual mafgimarginalization in complementary

goods that is with the internalisation of the twoomplementary services in the same firm the
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double margin ceases to exist, benefiting consumiersthis case, firm 1 offers two
complementary services or a trip for the entiretgoT’he decrease in price for the market
Lisbon - Curitiba is beneficial to consumers, whishalso consistent with the conclusions of
Cournot (1838). One of Cournot’s main conclusiagiates to the fact that consumer surplus
is higher when two complementary goods are prodigethe same firm rather than being
produced by different companies. With regard tofifgothe firm that produces the two
complementary goods will have higher profits thea sum of the profits of the two firms,

when the complementary goods are produced by tfereint firms (Cournot, 1838).

When comparing the results for firms’ profits wenceonclude that the profit of firm 1 is
expected to increase under hypothesis 1, compaitédtive situation without an open skies
agreement. However, the same does not occur watpribfits of firms 2 and 3, since these are
expected to decline after the entry of firm 1 ie timarket GC. This decline will be due to
increased competition and lower prices in this rebgegment.

From this we can draw two important conclusionstfar effects of open skies agreements:
On the one hand, if there are time lags for neWnas to operate all routes of the market,
while others can, firms that cannot compete onnée routes will be affected negatively
because they see their profits decrease. The sampgehs if there are temporal gaps of
airlines in designing and implementing their stgéds. Moreover, it is noticed that in general
consumers should benefit after an open skies agmerhis occurs in segments Sao Paulo
Curitiba and Lisbon - Curitiba due to a decreaskcket prices in these markets. However, in
the segment Lisbon — Sao Paulo, which remains aopuaiwn of firm 1, prices can increase,
according to the conditions mentioned above (efficy and reserve price). Please note that
this price increase is not caused by any efficiegap, but because the airlines are all

inefficient.

Comparing the results between the initial situateord the hypothesis H2 we realize that
prices in the three market segments decrease thigermplementation of an open skies
agreement, thus benefiting consumers in all marketgse findings confirm the expected
effects presented in the literature. As expectatteasing competition in the market LG leads
to a reduction in price. In the market Lisbon - iiba, the price decrease is due to the process
of double margirof complementary goods mentioned above, to whichktrba added the fact
that in this hypothesis there is competition irs ttmarket which did not happen in the baseline
scenario (before the open skies agreement). Imtdn&et segment GC, despite the effect via
complementary products, there are three airlineshisa market so also this segment is

witnessing increased competition that will resnlaidecrease in the price.
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With regard to airline profits, the effects of Iflaéisation of the international market are not
uniform. While the profit of firm 2 increases (umdbe hypothesis H2), firm 3 is hampered
by market deregulation, seeing its profit declinenfrary to expectations). As is known, the
profit of firm 3 depends on the price of market G&hich, for the reasons given above,
should decrease. Thus, it is expected that, despéeliberalisation of the international
market, the entry of firm 1 in the market GC (amthgequent increased competition) and the
entry of firm 2 in the market LG, and hence thergof firms 1 and 2 in the market Lisbon -
Curitiba, harm firm 3, leading to a reduction is frofit. Finally, the profit of firm 1 increases
if a (the reserve price in the market LG) is not muignér tharnb (reserve price in the market
GC). This result is due to the trade-off betweer tomplementarity effect (double
marginalization, mentioned above) regarding firmadd the effect of the existence of
competition, as firm 2 also operates in this marKéte effect of double marginalization
exerts a pressure on the profit of firm 1 to inseeaut the existence of competition should
introduce a pressure to decrease the profit offthis Thus, ifa is not much higher thal,
that is if the market size of GC is not too smalfélation to market size of LG, the effect of
the internalization of complementarities prevaitgreasing the profit of firm 1. If the market
GC is very small relative to the market L& t0 much higher thab) then the effect of the

existence of competition prevails, and in this daseprofit of firm 1 does not increase.

When comparing the results of the initial situatwith the results of hypothesis H3, it can be
concluded that once again the prices in the mad@gments Sao Paulo - Curitiba and Lisbon -
Curitiba decrease while the effect in the pricehaf segment Lisbon — Sao Paulo is not clear.
In the case of the market Lisbon - Curitiba, theegrdecrease is related to the fact that
consumers go to pay a single price. At first, withdhe open skies agreement, firm 1
competed with firms 2 and 3 in complementary sewig.isbon - Sao Paulo and Sao Paulo -
Curitiba) and therefore had double marginalizatiBat the liberalisation of the international
market leads to the internalisation of the two clam@ntary services in the "same firm"
(though in collusion) thus prices decrease anduwoess are benefited, for the reasons given
above. It is noted that the literature does nottmarthis fact, hence it is a new result of this
study. In the case of the Sao Paulo - Curitiba etarkhe price decreases, benefiting
consumers in this market segment, which is in kvith the effects expected from the
literature which predict that the implementation af open skies agreement will benefit
consumers. With regard to market Lisbon — Sao Rawice evolution between the base
situation and the scenario presented by hypoth3is similar to that of hypothesis H1: for

the same value & (the reserve price on the market LG), if airlitese high marginal costs

23



(c), and ifb (reserve price in the market GC) is very low ligkly to a, the price in the

market LG may increase after the open skies agneeme

Analysing these results of airlines’ we can coneltftat in this case, after the liberalisation of
the market, the profits of firms 1 and 2 increalas increase was expected since the goal of
the collusion is to maximise the joint profits betcompanies, but also adds the effect of the
elimination of double marginalization in complermamyt products, which allows an increase
in profits of both airlines. Finally, the profit dirm 3 decreases after the open skies
agreement. Thus, it is expected that, despite ibezalisation of the market, the collusion
between firms 1 and 2 harms firm 3. Again it isacl¢hat the airlines that stay out of the
liberalisation process, by failing to operate neutes after the open skies agreement, will be

affected negatively due to the reduction of theafigs.

In short, through the model developed and the hhgses examined, it was found that, as
expected according to the literature, the pricethefroutes Lisbon - Sao Paulo and Lisbon -
Curitiba (international routes) should decreasas thenefiting consumers of these markets,
particularly when liberalisation increases comjmtiin the market, as is the case analyzed in

hypothesis 2.

Regarding airlines, although the trend appearstarbincrease in the profits of those that are
able to enter new routes after the agreement, itfieea that do not have the ability to
compete for new routes will be affected, seeingrtheofits shrink, which contradicts the

effects expected in the literature.

4. Conclusions

Since the 1970s we have witnessed a gradual libatiain of the air transport market through
the implementation of open skies agreements. Tieeature on these agreements (Brattle
Group, 2002; Fu et al.,, 2010) identifies severdkat$ that tend to occur as a result of
liberalisation, such as increased competition, lowests, increased efficiency and lower
prices. However, there are several factors thatprament the achievement of the expected
effects of such an agreement, such as strategiavlmh adopted by incumbents, the
restructuration of networks and frequent flier peogs, limited airports’ capacity, among

others.

In this study we have also analysed some evideaneetning the effects of an open skies
agreement, from which it is understood that it sattme for the effects of such agreement to
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fully materialise. According to Cristea and Hummg11) this period will be at least five
years, the time required for the market to readjoghe new conditions and reach the new

equilibrium.

From the theoretical model developed and the hysath studied we can conclude that after
the implementation of an open skies agreement 8beuld decline on international routes
where there is an increase in competition, thustitemy consumers in these markets. This
decrease in prices and increased consumer suglosagreement with that expected by the
literature and is also due to the effect of doubkerginalization. Under the hypothesis H1
(entry of firm 1 in the market Sao Paulo - Curijibeonsumers should benefit due to the
decrease in prices in the segments Sao Paulo #ibauaind Lisbon - Curitiba. However, in
the segment Lisbon - Sao Paulo prices may increasause this market segment remains a
monopoly of firm 1. Under the assumption H2 (emafyfirm 1 in the market Sao Paulo -
Curitiba and entry of firm 2 in the market LisbonSao Paulo), an open skies agreement
would lead, as expected, to a decrease in pricai markets, which benefits consumers of
all routes. Under the hypothesis H3 (collusion e firms 1 and 2), liberalisation of an
international market tends to benefit consumerth@igh in the market segment Lisbon - Sao
Paulo prices may increase, harming consumersgeimtirnational route Lisbon - Curitiba the
consumer surplus is expected to increase due tddtrease in ticket prices in this market. It
should be noted that the literature does not meniids decrease in market prices in the
markets Lisbon - Curitiba (for a case of colluslmtween two airlines), so this effect it is a
new result of this study.

With regard to airline profits, the results obtalr&how a tendency for an increase in profits
of airlines that get into new routes after the agrent. However, airlines that do not have the
ability to compete for new routes after the libesation of an international market should be
negatively affected, seeing their profits declidader the hypothesis H1, the profit of firm 1
(which operates more routes after the agreememt)ldhincrease, however the opposite
should occur with firms 2 and 3. Therefore, if thare time lags for new airlines to operate
all routes of the market, while others can doatnpanies that cannot compete on new routes
will be affected negatively, watching their profiiecrease. The same happens if there are
temporal unevenness of airlines designing and imefging their strategies. Under the
hypothesis H2 an open skies agreement leads tocagaise in profit for firm 2. However, the
liberalisation of the international market leaddecreased profits for firm 3 and profits of
firm 1 may increase or decrease. This result ferghofit of firm 1 is due to the trade-off

between the effect of complementarity (double nraiization) and the effect of the

25



existence of competition, as firm 2 also operatethis market. Thus, if the effect of double
marginalization is greater than the effect of tRestence of competition, the profit of firm 1
increases. Under the hypothesis H3, profits ofdiirand 2 increase after the liberalisation of
the international market. However, once again, frifthe firm that doesn’t have the ability to
operate more routes after the open skies agreemiéhtle harmed due to the reduction of

their profits.

Thus, some of the effects of liberalisation of iternational market are influenced by market
conditions and they will not occur in all scenaraslysed. However, it is expected that in
general an open skies agreement benefit consumeérsaam the airlines that do not have the
capacity to operate flights on new routes. Thessult® have important implications,
particularly for TAP, the Portuguese airline. Ifsthairline is able to operate new routes, that
IS, routes between airports in Brazil (domestipa@its), it will benefit by an increase in its
profits, since currently it does not operate suigints.

Regarding the limitations of this study it is imfaort to highlight the fact that the multilateral
open skies agreements or those between blocksuotrges are still quite recent, so there has
been little time to conduct empirical findings imder to validate the existing theoretical
arguments. Moreover, there is little theoreticahlgsis on the liberalisation of air transport
markets, which is also a limitation of this studgchuse it is not possible to compare our

results with those of other authors.

As for future work, some of the suggestions helateeo the model. It will be important and
interesting to study other cases, such as theesdstof greater competition in the market
before the implementation of the agreement. Moreatzeeems appropriate that after enough
years, empirical studies are carried out with tine @ determining whether in fact there is a
decrease in prices and if this does not occur ahlyre time when companies readjust to the
new market conditions. It will also be important doalyse what happens to supply and

demand, particularly studying the response of dehtarchanges in supply.

Finally, it should be noted that this study is anaering work, since to the best of our
knowledge there is little literature (theoretical @mpirical) focusing on this subject and,
particularly, there is no model of Open Skies. Tiedel developed here can thus serve as a

starting point for future work in this area.
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