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1. Introduction

Given inherited regulations and European Union (EU) airline industry characteristics,
how should the potential benefits stemming from the new regulatory environment be
evaluated? What are the effects of abandoning (binding) collusive practices in intra-EU
markets? What kind of airline EU merger policy would be the most appropriate? These
are the main questions this paper attempts to answer. To this end, a model of intra-EU
airline competition which takes the main characteristics of the industry into account is
analysed, that is: the new EU competition rules provided by the Third Package and the
structure of EU airline networks. The main features of the new EU competition rules
concern pricing freedom and market access, which were traditionally regulated through
bilateral agreements between governments/countries. The most remarkable feature
concerning the structure of EU airline networks is that EU airlines typically operate hub-
and-spoke (HS) networks. In contrast to the US, where HS networks principally emerged
as a consequence of US airline deregulation (1978), in Europe HS networks have arisen
as a consequence of geographic and/or regulatory characteristics.

Various researchers have stressed the importance of networking and multiproduct
aspects in airline economics (see Sérndal and Statton, 1975; Pavaux, 1984; and Caves et
al., 1984, among others). Recently, Brueckner and Spiller (1991) provided an analytical
framework to study the effect of competition in airline HS networks. The aim of this paper
is to extend their approach to a two-country/two-airline model which captures some
important EU airline industry specificities. In fact, while Brueckner and Spiller (1991)
analyse the effect of an exogenous change in the number of firms serving a particular
market, this paper examines the possible effects and the social welfare consequences of
the gradual EU airline liberalisation. The model presents various competition scenarios,
from (binding) cartel agreement (pre-liberalisation phase) toward more competitive
behaviour. Finally, the model offers some insights into the important merger issue. It
seems clear that the future of the EU airline industry will depend, to a large extent, on a
successful EU merger policy.
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The results of this paper suggest that, when flag-carriers operate HS networks, the
potential welfare gains arising from abandoning collusive practices are significant
throughout the network. In addition, the model shows that, with increasing returns to
density, a cross-border merger between two flag-carriers may increase the net social
welfare throughout the network. These results are driven by the network HS structure and
by the returns to density, both of which are crucial in airline transport economics. There
is a potential for these results to strengthen when economies of scope arise in airline
operations. However, since the different scenarios analysed in this paper may affect the
density achieved within a given network, only returns to density are considered.

The paper is organised as follows. In Section 2, the assumptions are specified and the
model is established. Section 3 specifies the demand and cost functions. In Sections 4 and
5, the collusive agreement and the non-cooperative solutions are presented, respectively.
Section 6 provides a comparison between both solutions. The merger solution is proposed
in Section 7, and Section 8 provides a comparison between the merger and the non-
cooperative solutions. Section 9 offers conclusions.

2. Assumptions and the Model

Returns to density and HS networking are key factors in airline economics. On the one
hand, Caves et al. (1984) have shown that airlines achieve important returns to density
within a given network. Their results suggest that an airline marginal cost falls by about
2 per cent for every 10 per cent increase in traffic density. Brueckner and Spiller’s (1994)
results suggest that returns to density are even stronger. On the other hand, most carriers
operate HS networks. From a theoretical point of view, HS networks are optimal transport
routing when there are economies of density (see, for example, Hendricks et al., 1995).
By consolidating the connecting passengers with the same origin but different destina-
tions (or vice versa) onthe same route (spoke) the airline principally gains two advantages.
First, itincreases the density of traffic along each spoke. Therefore, it can use aircraft more
intensively by increasing the load factor (rate of capacity utilisation) and/or using larger,
more efficient aircraft. In both cases, the unit cost per passenger transported declines.
Notice that the potential increase in frequency (for example, two flights per day instead
of one) along each spoke mayincrease demand and therefore density. Second, it has been
argued that HS networks provide airlines with the opportunity to exert market power (see
Borenstein, 1989, 1991, 1992). Berry’s (1990) results suggest that consumers value HS
network characteristics. Although this latter issue is likely to play arole in the EU airline
industry, this paper focuses on the cost-side benefits from HS operations.

The recent financial success of Southwest Airlines, which operates an atypical linear
network, raises two essential questions: whether HS networks really are optimal transport
routings, and whether the “Southwest effect” may dominate many intra-EU routes. First,
since Southwest does not operate a “global” network (as most EU flag-carriers and US
majors do), it is difficult to assess the optimality of the network by the mere comparison
of financial results. Managerial skills and/or the ability to operate in market niches may
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Figure 1
Two Simple Linked HS Networks

explain a better (short-run) performance. Second, given the industry and/or regulatory
rigidities observed in Europe, flag-carriers will have an incentive to conserve the HS
structure, precisely because they operate a global network. In the long run, however, there
is clearly a potential for regional airlines, like Crossair, to exploit the “Southwest effect”
on some profitable intra-EU routes. The present model, however, does not allow for the
latter possibility.

The model is based on the following four assumptions. The first three are derived from

the network characteristics and the regulatory regimes. A tractable model calls for the
fourth assumption.

1.
2.

The HS network is exogenously given to both flag-carriers.

The two flag-carriers operate one intra-EU leg, on which they are assumed to provide
a homogeneous service. On this leg, different degrees of duopolistic cross-border
competition using a quantity setting strategy are assumed. Notice that this two-
country/two-airlines model fails explicitly to take fiftlh/seventh freedom competition
into account, that is, the ability of a third flag-carrier to serve this intra-EU leg.
However, in the short run, this assumption seems plausible since most intra-EU city
pairs are served by at most two airlines (see Nero, 1996).

Each flag-carrier is a monopolist in its “hinterland” or protected market niche. This
assumption reflects the fact that past bilateral agreements did not provide for the so-
called cabotage rights, that is, the ability to carry passengers within a country by an
airline of another country. (Complete cabotage freedom in Europe will be granted in
April 1997.) For the purpose of the analysis, it is assumed that each airline has the
monopoly of two purely domestic legs.
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4. For computational convenience, symmetric airlines are assumed, that is, using the
same technology and operating symmetric networks, in particular the legs, [=1,...,5
of Figure 1 all have the same distance. Moreover, airlines face symmetric demand
functions.

Figure 1 shows two simple linked HS networks operated by two flag-carriers, Airline

1 in country 1 and Airline 2 in country 2. Cities A, B and H belong to country 1, whereas
cities Z, Y and S belong to country 2. Therefore, six cities are involved in this structure,
implying fifteen different city-pair markets (with » the number of cities, the total number
of city pairs is n(n—1)/2). Because of their central locations, cities H and S serve as the hub
for Airline 1 and Airline 2 networks, respectively. In Europe, capitals are typically
candidates for hubcities. In this paper, itis assumed that, because of the presence of returns
to density, Airline 1 operates aircraft on three legs: legs 1, 2 and 3. A similar structure is
assumed for Airline 2, which operates aircraftonlegs 3,4 and 5. Leg 3 represents the intra-
EU leg. It connects the two hub airports, H and S. Given bilateral agreements, it follows
that this leg is served by both airlines. Both Airline 1 and Airline 2 operate two domestic
legs, legs 1 and 2, and legs 4 and 5, respectively. On these routes, each airline is a
monopolist. Notice that it is the presence of returns to density which gives airlines the
incentive to channel passengers through the hub airport. Therefore, in this model, we see
that : (a) peripheral cities (A and Bincountry 1; Zand Yincountry 2) are connected through
the hub airport, that is, with a one-stop service; and (b) country 1(2) peripheral cities are
connected to country 2(1) cities with at least one-stop service.

3. Specifications

Assume that the demand is symmetric across city-pair markets. The inverse demand
function for round-trip travel in any given city-pair market ij is given by P(Qy;), with Q;;
representing the number of round-trip passengers in the market ij. Accordingly, Q;
represents the number of passengers travelling from city i to city j and back, plus the
number of passengers travelling from city j to city i and back. Demand for international
services is limited in the sense that 9P, ;= QP,y= QPp;= QPgy=0. In other words, there
is no demand between cross-border peripheral cities. While gaining in simplicity, the
model captures the following feature: most intra-EU traffic flows stop athub airports. This
is particularly relevant for central EU countries, where capitals attract most leisure and
business travellers. In addition, because the change of carrier implies higher risks of
missing a connection (often associated with the change of terminal in hub airports and/or
the lack of flight coordination between carriers) or of losing baggage, a passenger
originating his journey in A and willing to fly to city S, for example, is assumed to choose
the same carrier, that is, Airline 1. These travellers’ preferences ensure that each airline
is able to transport its connecting passengers on the HS leg. Airline 1, for example, carries
all the Q,; and Qp passengers. Similarly, Airline 2 carries all the 0z, and Qyy travellers.

The assumption of common distance of the legs of the network implies a common cost
function, C{Q)), applying to each of the legs1 = 1,...,5 in the network. This cost function
gives the round-trip cost of carrying Q, travellers on one leg. HS networking implies that
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Q, represents both local as well as connecting (that is, with the same origin but with
different destinations) passengers. Onleg 1, for example, aircraft carry both local, that is,
A to H passengers, as well as connecting passengers. In this case, all traffic Q,_, routed
through this leg corresponds to Q, ;; + Q45+ Q4. The cost function which applies to each
of the legs allows for increasing returns to density stemming from hubbing operations.
Consequently, C(Q)) satisfies the following properties: C{Q))>0,C'(Q)>0and C' ' (Q))
<0.

Following Brueckner and Spiller (1991) the following inverse demand and cost
specifications can be adopted:

_ 9y [ withij=ABH,S, i# for Airline 1
P@Qy=0a-—- s o L2 1
d 2 U withij=Y,ZH.S, i# for Airline 2, ¢y

and with o > 0;

C=£; CI(QI)=;[QI"

9(Q1)2]{ with I = 1,2,3 for Airline 1
2 with [ = 3,4,5 for Airline 2 2

where Q, is the traffic volume of the relevant city-pair markets routing through leg / and
020.

The intercept of the demand functionin (1), o, is identical for all city-pair markets. This
is equivalent to assuming that the cities are similar in size. Eliminating differences in size
between cities allows us to highlight the effects of the network structure and of the returns
to density on the equilibria in the different competition scenarios. Notice that the demand
for travelling in the ij market does not depend upon prices in any of the other markets. The
idea is that customers who wish to travel from city i to j have no desire to travel anywhere
else in the network. For the sake of simplicity, fixed costs are assumed to be zero under
this cost specification. Moreover, equation (2) reflects both the ground and flight
operating costs of transporting a given number of passengers on a given leg. The extent
of increasing returns to density is measured by 0 in (2). Constant returns to density imply
0 = 0. From (2) it should be noticed that, as long as 0 # 0, the marginal cost of the leg is
inferior to its (declining) average cost.

4. The Collusive Agreement Solution

In order to analyse the effects of liberalisation, the cartel solution is developed as a
benchmark case. This case corresponds closely to the pre-liberalisation case. Under the
assumption of (explicit) collusive agreement, Airline 1 and Airline 2 form a cartel on the
HS market. Therefore, on this city pair, the cartel provides a quantity so as to maximise
joint profit (see Doganis, 1985, for an example of inter-airline pooling agreements). On
the other markets, each airline behaves as a monopolist. Given these assumptions, the
profit function of Airline 1, I, is

Iy = P(Qp)Quan + P(Qap0las + P(Qpr)QpH + P(Qas)4s
+ P(Qps)0ps+ P(Qus)Chis — C1(Qa + Cap+ Quo)
- CoQpy+ Qup+ Qg9 — C3Qhis+ Qus+ gy
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or to express it explicitly

nl"(a_“Q’éﬂ)QAH*'(a"%)QAB*'(a‘Q—)QBH

.\ (a B %) 04+ (a _ &q) Ons +( Qs+ QHS) 0l

6
- [QAH +Q0upt+Qas— Can* QZAB +Cay } 3)

4] 2
_ lQBH+QAB+QBS_ (QBH+Q2AB+ Ogs) ]

132
- [QBS +Qas+ Qhs— 8Qps+ QZAS + Oho) ]

From equation (3) we observe that Airline 1’s revenues are generated from its six
markets, whereas its costs correspond to aircraft flown on three legs. Notice thatin the HS
market, the inverse demand function is given by P(Q ), with Qs = Q' s + Q%ys, that is,
the total quantity is the sum of the individual quota offered by Airline 1 and Airline 2,
respectively. Similarly, Airline 2’s profit function IT,, is

I, = P(Qz90z5+ P(Qzy)Qzy + P(Qys9Qys + P(Qz:)07zn
+ P(Qyp)Qyn + P(Qpus)his— CoQzs+ Qzy + Ozp) C)]
- Cs@ys+ Oyz+ Oy — C5Qfis + Ozn + Oyn) '
Joint profit maximisation means, in essence, maximising [P =11, + I1,. Assuming

interior solutions, the solution of the cartel problem implies that the following twelve first-
order conditions (foc) be satisfied:

aHJP

aQAH=O=>a—QAH=]- 0 Qan+ Qapt Qas) ®

aHJP

aQAE:0=>a-QAB=2—20QAB—9(QAH+QAS+QBH+QBS) (6)

aHJP

0 0= a-Qgy=1-6Qpy+0ap+ g M

anJP 1

0.5 =0=a-Q45=2-200,5- 004+ Qap+ Qus+ Oss) ®)

aHJP 0 1

aQBS=O=NJ!—QBS=2—2 Qps—XQpy + Qap+ Qns + Qas) ®
P

?)IQYI =0 = - Qs - Ofs = 1 - 0Qps + Qs+ Cas) (10)
HS

aHJP

ang=0=>0(-—QZS=1-—9(st"'sz'*'Qzﬂ) an

aHJP

0, =0=0-Qzy=2-2007y- Q75+ Qzn+ Qs+ Qyn) (12)
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I’

3055 =0 = a-Qys=1-0(Qys+ Qyz + Oyp) 13)

anJP 2

aQZH=0:>Ol—QZH=2—29QZH-9(st+sz+QHs+QYH) (14)

aHJP 2

aQYH=0=>0!—QYH=2—29QYH—9(QYS+QYZ+ Qs+ Qzn) (15)
JP 2

?,Zz =0 = o - Qhs - Qfis =1 - 0Qfs+ Qziy+ Oyr) (16)
s

For each foc, optimality requires equalising the marginal revenue on the left-hand side
in city-pair market ij with its associated marginal cost on the right-hand side. Solving the
system (5)-(16) yields the optimal quantities. Notice that, given the symmetry, in
equilibrium it must be the case that Q' ;5= 0%y, that is, the traffic in the intra-EU market
is equally divided between both airlines. The optimal quantities are:

Qs = OFis = O = {(1-20)[a(1- 26) - 11}/4 p 17)
Oun = Qs = Qzs=Qys = OFF = {(2- 360)[o(1-26) - 11}/4 p (18)
Qus=0ps= 0z =0y =07 =[2(2-20-20%)+ 70— 4)/A;p (19)
Qup=0zy=0F = [a(2- 6 -46%) + 60— 4)/A ;p (20)

where Ajp = 166 - 130+ 2> 0.

The symmetric structure reduces the joint profit maximisation problem to a four
variables problem.! Interior solutions exist for 6 < (13 — \/41)/32 =0.2062. Inordertohave
both positive quantities and marginal revenues (costs), the following inequalities must
hold:

4-76 2-3¢

32928 <Y< T 100 h

Hereafter, it is assumed that, in equilibrium, the requirements of (21) are satisfied. Under

these conditions, it can be verified that the optimal quantities (17)-(20) are increasing in
o.

<a<

Proposition 1
As long as 6 € [0,0.2062] and inequalities (21) hold, 0’ 2 20/? and Q,/* > Q,’" .

The first part of Proposition 1 suggests that, for a given non-stop market (that is, a
market implying only one leg), the quantity provided by each airline on its monopoly
domestic city-pair market, 0’7, is larger than the quantity provided by the cartel, Q'
+ Q%ys=20,'F, on the intra-EU HS market. This result shows that, for a given non-stop
market, output or traffic is more restricted under the collusive arrangement than it is under
monopoly. As a consequence, other things being equal, the price is higher on the HS
market. '

1

To conserve space, and in the interests of simplicity, the technical appendices have been omitted. These
are available on request from the author.
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The second part of Proposition 1 suggests that, for a given one-stop market (that is, a
market implying two legs), the quantity provided on markets connecting two domestic
peripheral cities, Q5’F, is higher than the quantity provided on markets connecting a
peripheral city and the foreign hub, Q,’P. Therefore, although markets AB and ZY are
served by monopoly airlines, consumers are better off on these markets in comparison
with markets affected by the collusive agreement. This result is due to the presence of
increasing returns to density. Since each airline has to share the HS market, under
increasing returns to density, lower traffic per airline on that leg raises the marginal cost
on the leg and generates a negative externality on markets using that leg (AS, BS, ZH, YH).

Under constant returns to density (6=0) 20,’? = 0, = o-1, and Q,F = 0;/F = o-2.
As a result, the monopoly and the cartel outcomes are identical. Notice also that, as
expected, a lower quantity is provided in longer journey markets.

The model prevents arbitrage opportunities from arising, which is a useful requirement
in a transport model. In effect, in order to prevent arbitrage opportunities, fares must be
set at such a level that the sum of the individual fares for the two legs of the trip (for
example AH plus HS) is larger than the fare for a given city-pair market involving one stop
(such as AS). If this were not the case, it would be profitable for the traveller to purchase
the tickets separately. It can be shown that, in equilibrium, arbitrage opportunities are
prevented.

5. The Non-Cooperative Solution

The introduction of the EU Third Package of regulations (January 1993) will not promote
airline competition on all EU routes in the same way. On the one hand, access to domestic
routes is restricted, since cabotage traffic rights will still be severely regulated until 1997.
As a consequence, flag-carriers’ hinterlands are unlikely to disappear in the near future.
On the other hand, intra-EU routes are subjected to greater competitionin two ways. First,
any EU-certificated airline can provide capacity between two countries (fifth/seventh
freedom competition). Second, the Commission is going to prevent airlines from making
bilateral collusive agreements on capacity and fares. In the next few years, while the
former decision is likely to affect only the most profitable intra-EU routes, the latter
decisionislikely to affect many intra-EU routes. Consequently, this section focuses onthe
second effect.

Assume thatboth flag-carriers, Airline 1 and Airline 2, compete in the intra-EU market
HS, while continuing to exercise monopoly power in their domestic markets. Although
tacit collusion could not, a priori, be excluded under the new regulatory environment, it
can be assumed that both airlines act individually (that is, non-cooperatively) on the HS
market. Airlines are assumed to play a Cournot static (“one shot”) game. Two lines of
argument are in favour of a quantity setting model. First, Cournot behaviour in the airline
industry has found empirical supportin the literature (Reiss and Spiller, 1989; Brander and
Zhang, 1990, 1993). Brander and Zhang’s (1990) paper is particularly relevant for this
analysis since they estimate conjectural variation parameters for duopoly airline routes.
They find that, in general, the Cournot assumption is consistent with the data. Second, to
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the extent that the two flag-carriers have been keeping, until recently, stable bilateral
agreements, it is unlikely that they would compete more vigorously (for example, with
Bertrand behaviour) than Cournot competition would imply. More important, perhaps, is
the general perception among airline managers that capacity (and therefore frequency) is
the key variable in this industry.

In order to provide a simple comparison with the cartel solution, assume the same
symmetric networks (Figure 1) and the same demand assumptions on travellers’ prefer-
ences for intra-EU air services. Consequently, Airline 1’s problem reduces to maximising
equation (3), and Airline 2’s problem is to maximise its profit function as in equation (4).
Under the non-cooperative assumption each individual airline has to select a quantity of
output to maximise its own profit. The Cournot behavioural assumption implies that when
Airline 1(2) maximises its own profit, it takes the quantity of Airline 2(1) as given. The
symmetry of the model allows the analysis to concentrate on the symmetric Cournot-Nash
equilibrium where Q!5 = 02y. For simplicity, the solution is worked out in terms of
Airline 1. Given equations (1) and (2), it follows that the maximisation of equation (3)
implies that foc (5)-(9) be satisfied and that, in addition,

M 20 & Q- Qs =1 - 65+ Ops+ 0. (22)
Qs

Notice that the marginal revenue in (22) is now different from the marginal revenue
in (10), reflecting the Cournot assumption. Solving the system (5)-(9) and (22) yields the
following Cournot-Nash equilibrium quantities:

Ohs= 05" = {(2-46)[(1-26) - 1]}/Acy (23)
Qun=0sy=0 = {(3-56)[a(1-26)-1]}/Acy 24)
Q5= 0ps= 05" = [0(3-36-46%)+110 - 6}Acy (25)

Qup=05" = [(3-26 - 66%) + 108 - 6)/Acx (26)

where Ay = 266* - 200+ 3> 0. Inequilibrium, Airline 2’s optimal quantities are similar
to (23)-(26). It can be shown that interior solutions exist for 8 < (20 — V88)/52 = 0.2042.
The following inequalities ensure that both positive quantities and marginal revenues
(costs) are positive:
6-116 3-56
3-30-462 < 00-16) @
For the purposes of this analysis, it can be assumed that, in equilibrium, the require-
ments of (27) are satisfied. Under these conditions, the optimal quantities (23)-(26) are
increasing in c.

Proposition 2
As long as 6 € [0,0.2042] and inequalities (27) hold, 20N > 0, and Q;N > Q,°N.

The first part of Proposition 2 suggests that, for a given non-stop market, the total
quantity provided on the competitive intra-EU market, 2Q,Y, is larger than the quantity
provided on the monopoly domestic market Q,“¥ . In other words, this result shows that,
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for a given non-stop market, output is more restricted under monopoly than it is under
Cournot competition. As a consequence, other things being equal, the price is higher on
the domestic market.

The second part of Proposition 2 suggests that, for a given one-stop market, the
quantity provided by the monopoly airline, Q5N , is higher than the quantity in a market
routed through the competitive segment Q,V. This counter-intuitive result is due to the
presence of increasing returns to density. On the HS market, Airline 1 has to divide the
market with its competitor. In the presence of increasing returns to density, lower traffic
per airline on the HS leg raises the marginal cost on the leg and generates a negative
externality on markets using that leg.

Under constant returns to density, 20,N = [4(a-1))/3, 0,V = a1, and Q,N = @;N
= 2. Total traffic in the HS market is always greater than the traffic of the non-stop
domestic markets, independent of the degree of returns to density. This result is an
important feature of the model and departs from the previous result under collusive
agreements (see Section 4). ‘

6. The Collusive Versus the Non-Cooperative Solution
Given the results obtained under the cartel solution (Section 4) and the non-cooperative
solution (Section 5), it is interesting to compare both scenarios, in order to assess which
solution is socially preferable. In fact, until now quantities within a given solution have
been compared. This section provides a comparison of quantities between the two
solutions and measures the change in social welfare arising from the more competitive
environment. Therefore, these results could provide an assessment of the new regulatory
rules introduced in the EU airline industry.
A proper comparison implies the restriction of a.in order to satisfy both solutions. The
following inequalities ensure that both (21) and (27) are satisfied:
4-176 3-56
2520 < T0- 160 28)

Proposition 3

As long as 6 € [0,0.2042] and inequalities (28) hold in equilibrium, 2Q,~ > 20,7,
0,V 2 9,'F, 0,V 2 @,'F and @,V 2 Qy'F. Therefore, given the specifications of the
model, the non-cooperative solution provides a strictly greater quantity in the HS
market and greater or equal quantities in all other markets.

Proposition 3 is our firstimportant theoretical result. Cournot competition on the intra-
EU leg not only increases the quantity provided on that market, but also increases the
quantity on all other markets as soon as returns to density are increasing. This outcome
occurs whether the demand is weak or strong. Therefore, all consumers of the network
benefit from a greater competition on the intra-EU route. This positive externality arises
since the greater quantity on the HS market (as a whole) lowers the marginal cost on the
leg, which in turn implies a lower price for the markets routed through the competitive
segment. Notice that this positive externality occurs also on markets not directly affected
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Figure 2
Linear Demand and Consumer Surplus

by the intra-EU route, that is, the purely domestic markets. This result shows that
competition on a key market which connects two hub airports has widespread positive
effects throughout the network. A misrepresentation of such effects would provide an
important bias in the analysis of EU airline liberalisation.

The next step is to compute the net social welfare (NSW) arising from both solutions.
Netsocial welfare is defined as the sum of consumers’ surplus (CS) on each market ij plus
the economic profit of the industry. In the case of the linear inverse demand (1), the CS
is represented in Figure 2. Therefore, in a given market ij,

cs= [a - (a "2%2) ol =( *ij)z

(29)

Given equation (29) and the appropriate quantities, the consumer surplus throughout
the network is given by the following expression:

CS¥(0,a) = (QF)? + (@0* + (@4)* + QY12 k =JP,CN (30)
The economic profit of the industry under the collusive arrangement, TP =TT, + T,
can be simplified to the following expression:

P P /
1% = 20 - oo +aca- Lol + aca- Lol + 2a-Lor
80P + 0P + 0P\
—4[Q{P+Q£P+Q§P— Q1 +Q2£ +Q§)] a1
P P2
_dJotp+ 2 @8+ 204

The industry profitunder the non-cooperative solution, IV, istwice Airline 1’s profit,
which is equal to
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CN\ACN oY en o5 v o5N v
11, = (a- Q5" X +2(a—T)Ql +2(a—T)Qz +(a—T)Q3

CN | ACN . ACNY2
_lefN+QgN+Q?(,,‘N_0(Q1 +Q22 +03 )}

B(OCN 4+ 20CN\2
_[ngv +205V — (2 ‘; 20; )]

(32)

Since quantities under the non-cooperative solution (23)-(26) are greater than under
the collusive solution (17)-(20), it must be the case that CSN > CS’P, Of course, the profit
of the industry is larger under the collusive agreement. Therefore, the comparison of the
NSW reflects these two contrasting effects. However, it can be shown that NSWY —
NSW’P > 0, for any @ € [0,0.2042] and o satisfying (28). This difference increases as 6
and aincrease in the relevant ranges. By setting 8= 0, that is, constant returns to density,
the NSW is reduced to a single variable problem and it becomes straightforward to show
that, in equilibrium, NSWN — NSW’F > 0. In effect,

NSWN _NSW'P >0 SN+ N > s/ + ITF
= (@ -1)*>0, which is always true.

The results obtained in this section indicate that, given the assumptions of the model,
it is socially desirable to set a more competitive environment on intra-EU routes when
airlines operate HS networks. Accordingly, the establishment of more competition on the
intra-EU routes, even without new entrants, should be encouraged.

7. The Merger Solution

Until the late 1980s, the strategic response from European airlines to an increasingly
liberalised, competitive worldwide market, was essentially that of cooperation. This
cooperation mainly took the form of technical collaboration and partnership (alliances)
among established European flag-carriers together with major airlines from the US and
other continents. Recently, the current trend of consolidation in the European airline
industry suggests that the flag-carriers’ strategies are: (a) to absorb the small, principally
domestic, regional airlines (for example, Air Inter’s takeover by Air France); and (b) to
form cross-border flag-carrier mergers. The recent Swissair acquisition of a49.5 per cent
stake in Sabena attests to the latter. Whereas the main goal for taking over regional airlines
isto “feed” central hub airports by regional traffic, incentives for cross-border mergers are
more directly related to achieving higher levels of efficiency. This is particularly true for
mergers involving medium-sized flag-carriers, where specialists and airline managers
recognise that the prospects for cost savings are impressive.

Since the second type of merger is likely to become animportant issue inthe EU airline
industry, this section deals with the cross-border merger problem. Given the framework
developed in Section 2, suppose that, in response to a more liberal environment, the two
HS flag-carriers decide to merge and form a (cross-border) common entity. Should the EU
regulatory authority approve the merger of these two flag-carriers and therefore authorise
the formation of a monopoly over the entire network? What are the effects of the
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elimination of competition on the intra-EU leg? What are the spillovers on to the other
markets? How much efficiency due to higher load factors should the merger generate in
order to offset the effects of exercising additional market power? The purpose of the
remainder of the paper is to explore these important questions.

Farrell and Shapiro (1990) have demonstrated that, in general, horizontal mergers in
Cournot oligopoly raise prices if they generate no synergies between the merging firms.
The important theoretical analysis of airline mergers is in Brueckner and Spiller (1991).
Under some conditions, they show that: (a) the merger of a hub airline and a non-hub
competitor may raise social welfare; and (b) in a network, the merger may lead to welfare
gains outside the markets which are of primary concern with the increase in market power.
Borenstein (1990) has studied the effect on air fares of two US airlines mergers: the TW A-
Ozark and Northwest-Republic mergers. He finds a significant increase in air fares on
routes affected by the Northwest-Republic merger, but no evidence of fare increases
associated with the TWA-Ozark merger. Kim and Singal’s (1993) paper provides insights
intohow market power and efficiency gains interactin US airline mergers. They find that,
in general, airline mergers during the 1985-88 sample period led to higher fares on routes
affected by the merger. However, according to these authors, most of the effect of
increased market power takes place during the merger discussion. Once the merger is
completed, they find that the efficiency gains offset much of the impact of increased
market power.

In this model, the potential efficiency gains stemming from the merger are simply
captured by the increase intraffic densities on the overlapping intra-EU leg. Because, prior
to the merger, the airlines operated an overlapping leg without a common hub, it is
assumed that “in the air” synergies arise from the use of fewer aircraft and/or better load
factors (see Kim and Singal, 1993). Let us assume that because of the network
complementarity (see Figure 1), the merged airline, Airline M, operates on the same
network structure. In other words, it maintains the two separate and specialised hubs: city
H could serve as the hub for the southern markets, whereas city S could serve as the hub
for the northern markets. Again, in order to provide a simple comparison with the previous
solutions, assume the same demand and cost specifications as in equations (1) and (2)
exceptthatnowi=A,B, H,S,Z Y;j=A, B, H, S, Z Y(withi#j);andI=1,2,3,4,5,in
order to take the new merger structure properly into account. The same assumptions on
travellers’ preferences for intra-EU air services are maintained as in Section 2. Conse-
quently, Airline M’s problem reduces to maximising

T = PQu)Qan+ PQap)@ap+ PQpr)0px + P(Qas)ast P(Qps)0ps + PQpsQns
+ P(Qs7)0s7 + P(Qz1)0zy + P(Qzy)Qzy + P(Qyr)Qyh + P(Qys)ys
= Ci(Qan+ Qap+ Qas)— CoQpy+ Qap+ Uy (33)
— Cy(Qns+ Qas+ Ops+ Oz + Crn)
= Cy(Qzs+ Qzy + Qzs) — Cs(Qys + Qyy + Oy

where I is the profit function of the merged airline. Notice from (33) that Airline M
generates its revenue from 11 city-pair markets, whereas its costs correspond to aircraft
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flown on five different legs. Note also that on the intra-EU leg, Airline M now carries all
the travellers of the HS market (Qy;s) as well as all the connecting travellers (Q4s + QOps
+ Qzy + Qyp using the intra-EU leg. The solution of Airline M implies that the foc (5)-
(7), (11)-(13) and in addition, the following foc be satisfied:

M
gIQIAS =0=0-0,5=2-200,5- 0Qup+Qap+ Qs+ Ops+ Czy + Oyr) (34)

M
ggss =0 = a-Qps=2-20Qp;- 0 Qpy+ Qup+ Cus+ Qas+ Oz + Cyn) (35)
olT™ _ -
50 =0=0-Qps=1-0(Qys+ Qs+ Pps+ Ozy + Oyr) (36)
HS
M
gg———ZH=0=a_QZH=2-20QZH_ 0(Qz5+ Qzy+ Oyy + Qus + Qs+ Ops) 37
M

Note that (34)-(38) are related to markets routing through the HS leg. Solving the
system constituted by (5)-(7), (11)-(13) and (34)-(38) yields the optimal quantities offered
by the merged airline. These are:

Qps= 0N = [0(1-46 + 86%) - 1]/A y (39)
Qun=0py=0z5=Qys= 01 = [a(1-60 +66°)+ 40— 1]/A y (40)
Qus=Ops= 0z =Qyy=0Y = {(1-20)[a(1+0)-2]}/4 A1)

Qup=0zy=0¥ = {(1-40)(1+6)-2]}/A (42)

where Ay = 1662 -96+ 1> 0. Airline M’s problem is reduced to a four variables problem
and it can be shown that interior solutions exist as long as 6 < (9 - v 17)/32=0.1524. In
contrast to the previous solutions, (39) now corresponds to the total traffic in the HS
market. In order to have both positive quantities and marginal revenues, assume that in
equilibrium the following inequalities hold:

<a<

2 1
1+0 05~ 80) “43)

Under these conditions, (39)-(42) are increasing in ..

Proposition 4
As long as 0 € [0,0.1524] and inequalities (43) hold, O, > 0, and @, > Q.

The first part of Proposition 4 suggests that, for a given non-stop market, the traffic
transported on the HS city-pair market is higher than the traffic in any other city-pair
market. This intuitive result can be explained by the position of the cities H and § in the
network. Airline M, as unique operator of the central leg of the network, is able to achieve
higher economies of density, reducing, other things being equal, the cost of this leg.

The second part of Proposition 4 suggests that, for a given one-stop market, the
quantity provided on markets connecting two peripheral cities QM is lower than the
quantity provided on markets connecting a peripheral city and the foreign hub oM.
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Therefore, consumers are, other things being equal, better off on these latter markets. This
intuitive result is due to the presence of increasing returns to traffic density. Due to its
monopoly position in the HS market, Airline M is able to transport a higher traffic level
on this market, which generates a positive externality on markets using that leg.

Under constant returns to density, Q¥ = ;¥ = .- 1, and Q,™ = Q; = a. - 2. Not
surprisingly, in the absence of increasing returns to density, the merger solution mimics
the cartel outcome.

8. The Merger Versus the Non-Cooperative Solution
In order to give an answer to the questions arising from the preceding section, a
comparison of the non-cooperative solution (Section 5) with the merger solution (Section
7) is necessary. To this end, we follow the same methodology adopted in Section 6. In
order to satisfy both (27) and (43), the following inequalities must hold:
-116

32045 << TG-9) “4)
Notice that these inequalities are satisfied for 6 € [0,0.1479]. Consequently, restricting 0
to [0,0.1479] ensures that all the appropriate conditions of the model are satisfied in
equilibrium.

Proposition 5

As long as 0 € [0,0.1479] and inequalities (44) hold, Q,¥ >(<) 20,~ and @, > Q,“¥,
o.M 20,N, 0M> 0.V, Therefore, given the specifications of the model, the merger
solution provides an ambiguous result in the HS market but greater or equal
quantities in all other markets.

Proposition 5 is our second important theoretical result. The first part of Proposition
5 reports an ambiguous result in the HS market which depends on a complex relation
between the returns to density and the demand parameters.

The second part of Proposition S suggests that in all the other markets, the merger
solution provides greater or equal quantities with respect to the non-cooperative solution,
for all values of o and 6.

The second theoretical result deserves some comments. In effect, the model suggests
that, for a variety of parameters, the merger solution provides a greater quantity inall city-
pair markets. To understand the intuition behind this result, it is important to remember
that in the non-cooperative solution, competitionis really effective on the intra-EU market
HS. This means that in all the other markets, only one airline actually provides air service.
Therefore, in these latter markets, the merger and the non-cooperative solutions are,
basically, similar in terms of market power. The merged airline provides a larger quantity
in these markets, because it is able to exploit the increasing returns to density on the intra-
EU leg HS. In fact, the decrease of the marginal cost on that leg has positive effects on the
other markets throughout the network (even in those markets which are notrouted through
the HS leg). Matters are quite different in the HS city-pair market because market power
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Table 1
Merger Versus Non-Cooperative Equilibrium on the HS Market
Proper Solutions Require Outcome
6=0 2<0<eo QoM <20,
6=0.02 1.967 < 0.< 10.33 QoM <20,V
60=0.04 1.935<0<5.342 oM <20,
6=0.06 1.903 < &t < 3.687 QM <20,N
6=0.08 1.872< < 2.867 QM <20,Y
0=0.09 1.857 <. <2.596 QM <2Q,N
6=0.10 1.842< 0. <2.380 OM<20,Vifa<2.234
OM>20,Vif o >2.234
6=0.11 1.827 <o <2.207 QM <20,Vif 0 <2.026
QM > 20,V if o> 2.026
6=0.12 1.812< 0 <2.063 QM <20,V if < 1.905

QM > 20,V if o> 1.905

6=0.13 1.798 < 0. < 1.943 QM <2Q,Vif o< 1.829
QM >20,Vif > 1.829

6=0.14 1783 <o < 1.841 QM > 20,V

6=0.147 1.7713< 0. < 1.779 QM > 20,V

is different according to whether the non-cooperative or the merger solution is considered.
Not surprisingly, the model suggests that when the efficiency gains (through returns to
density) are sufficiently important and the demand is relatively strong, consumers in the
HS market are better off under the merger solution. Conversely, when the returns to
density are relatively weak, the non-cooperative outcome is preferred from the HS
consumers’ point of view, since the quantity (price) is larger (lower). Table 1 compares
the merger and the non-cooperative outcomes for the ambiguous HS market using a
computer simulation for some selected values of 6 up to 0.147.
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Table 2
NSWEN Versus NSWM
Proper Solutions Require Outcome
8=0 2<0<o0 NSWEN > NSWM
6=0.02 1.967 << 10.33 NSWN > NSWMif o < 3.418
NSWCN <« NSWMif o. > 3.418
0=0.04 1935 < <5.342 NSWCN > NSWHif o < 2.314
NSWCN <« NSWMif o> 2.314
8=0.06 1.903 < . < 3.687 NSWCN > NSWMif o < 2.058
NSWCN < NSWMif o> 2.058
6=0.08 1.872 <00 <2.867 NSWCN > NSWMif o < 1.934
NSWN <« NSWMif o> 1.934
6=0.10 1.842 < 0. <2.380 NSWCN > NSWMif o < 1.853
NSWEN < NSWMif o> 1.853
6=0.11 1.827 <0 <2.207 NSWEN <« NSWM
6=0.12 1.812< 0. <2.063 NSWN <« NSWM
6=0.13 1.798 < 0 < 1.943 NSWEN < NSWM
0=0.14 1.783 << 1.841 NSWEN <« NSWM

Proposition 5 highlights the importance of the network structure in the analysis of an
intra-EU airline merger. It suggests that the merger leads to greater (lower) quantities
(prices) on markets which are not directly affected by an increase in market power, that
is, O™, @, and Q™. Brueckner and Spiller (1991) find a similar result using another HS
structure.

The final desirability of the merger is assessed after comparing the NSW under the
merger and the non-cooperative solutions. Given equation (29) and optimal quantities
(39)-(42), the consumer surplus throughout the network under the merger solution, CS¥,
is as follows:

2 M2
cs0,0)= L 1 ot + oty + B 4$)
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while the industry profit [T¥ can be expressed as
M M M
m={a- G ot (-Gt 4(a- ot +2{a-For
oo + oM + QM)?
~4lotr+ oy + oy - ST+ O3] 4o
oM + 2
—[Q3’+4Q§,’— (04 24Q3‘) ]

The NSW under the merger solution, NSW¥, is obtained by adding (45) and (46).
Unfortunately, the difference between NSWM and NSWCN does not have a closed form
solution. This difference depends on acomplex relationship between the parameters of the
model (0 and o). The comparison of NSWCN and NSWM is shown in Table 2 for some
selected values of 6 up to 0.14. It is interesting to note that NSW¥ is superior to NSWV
when the low returns to density are balanced with a relatively high demand. When the
returns to density are relatively important (6 > 0.1), Table 2 clearly shows that the merger
solution is always preferable from the welfare point of view. As expected, under constant
returns to density, the non-cooperative solution dominates the merger solution.

The results obtained in this section give some insights into the opportunity for a
socially desirable cross-border merger. In particular, this model shows that a merger
between two flag-carriers organised in HS networks may increase the social welfare when
the efficiency gains (obtained through the returns to density) are relatively important.
Consequently, under increasing returns to density, the threat of monopolisation through
the merger should not always be of primary concern to EU antitrust authorities. In
addition, given that the markets which benefit from the merger (Q,¥, Q,™ and Q) are
outside the market of direct concern with an increase in market power (Q,), exclusive
focus on gains and losses in this latter market may have the effect of blocking a socially
desirable cross-border merger. This model also suggests that purely domestic consumers
should not, a priori, be harmed by such a cross-border merger. Finally, notice that,
although it is not a matter of concern here, the merger solution dominates the collusive
solution for all the values of € and o allowed by the model.

9. Conclusion

This paper provides an analysis of intra-EU duopoly airline competition within an explicit
(HS) network. Using the quantity-setting paradigm, optimal solutions are derived for
various competition scenarios. The model provides two importantresults. First, the model
clearly suggests that EU authorities should ban bilateral collusive agreements between
flag-carriers. Second, the model highlights the fact that with sufficient increasing returns
to density, the threat of monopolisation through merger should not always be of primary
concern to EU antitrust authorities. Therefore, although the market power issue is a key
one in the airline industry, EU antitrust authorities should carefully analyse how the
networks are fitted together (network complementarities) and how much efficiency gains
(in terms of economies of density) are likely to arise following a merger.
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In summary, a cross-border merger between two flag-carriers should not be rejected
as a general rule. Recent studies in the EU airline industry have reached similar
conclusions (see, for example, Roller and Sickles, 1994). In particular, it has been argued
that a cross-border merger could enhance efficiency in other ways. Besides “in the air”
synergies, “on the ground” synergies could arise from economies of scale or scope related
to aircraft maintenance, marketing and sales services, management, extended network,
airport gates acquisition, and so on. These ground synergies could reduce cost inefficien-
cies and increase international competitiveness. To the extent that the model only captures
the economies of density, the overall efficiency gains from an EU cross-border merger are
likely to be more important than those discussed in this paper.
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