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Abstract

During 2012 the ltalian passenger market has esmpeedd the entry of a new operatdiiovo
Trasporto Viaggiatori(NTV) on the high speed rail (HSR) market segmentompetition with the
incumbentTrenitalia. The Italian market is the first and most exteaesiase in Europe where two
railway companies compete for HSR services on cgaEgess basis. In this paper we empirically
explore the competitive effects of the newcomenyein the passenger market tackling two issues.
First, we study price and capacity effects of tiemsning intra-modal competition Second, we
measure the impact ofter-modal competitiotny HSR on airline pricing behaviour. The resulisws
that the two railway companies engage in stratpgaing, although to a different degree on différen
routes and that capacity and frequency are strategiables. We also find that airlines signifidgint
reduce fares when flights are in direct competitigthn HSR services.
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1. Introduction

In recent decades the competition between rail @ndransport in the short- and medium-haul
passenger market has steadily increased. Befonattiogluction of high-speed rail (HSR) services
in the second half of the ?(bentury, rail transport did not compete with aansport, given the
huge difference in travelling time. The provisiohHSR services notably reduced the gap in the
city-centre to city-centre travelling time. Thénion Internationale des Chemins de f&010)
classifies HSR services as those lines running atimmum of 250km/h (155mph). Actually,
Gonzalez-Savignat (2004) argues that HSR serviaasegen be seen as a new form of railway
transport.

By improving the quality of services over the comienal ones, HSR transport generates a
significant competitive pressure on airline companpver specific travelling distances. According
to theUnion Internationale des Chemins de {8010) the “HSR services being less rapid than air
still can hold the majority of market shares whiea travelling time ranges between 2h and 3h30.”
In many European countries there is evidence afrafgant substitution effect between HSR and
airline services. In twenty years, the demand for HSR services as®d sevenfold, from 15.23
thousand million pax/km in 1990, to 110.35 thousamtlion pax/km in 2011. Likewise, the share
of HSR services has increased from 15.9% in 1992,7t1% in 2011, more than one percentage
point per yeaf:> The supply of a new quality service has led noydalan increase in the demand

for rail transport but also to traffic reallocation

! The Paris-Brussels line is about 320 km long,esponding to 1h15 of travelling time. After therawtuction of HSR
transport, there has been a reallocation of traffiee demand changed from 25% to 50% for rail sesifrom 61% to
43% for car services and from 7% to 2% for air E&s. The impact has been even more relevant oM#aeid-Seville
line, almost 500 km long, corresponding to 2h1%ra¥elling time. Before the introduction of HSR&ees, trains held
about one third of total demand. Thereafter, transount for over 84% of the demaridn{on Internationale des
Chemins de fer2010).

2 Statistical pocketbook 2013, Directorate-GenasaMobility and Transport.

3 An ample body of literature explains the effeatst@nsport demand by the introduction of new sewi See, among
others, Gutiérrez et al. (1996), Gutiérrez (200¥jligers and van Wee (2011) and Cao et al. (2013).

* If we look at the rail sector as a whole (inclugliconventional services), the increase in demamah f£990 to 2011
was rather small (from 400.7 to 407.1 thousandionilpax/km). In the 1990s there was a sharp denfahdf we
consider only the period 2000-2011, we actuallyas@eore significant increase in demand, equal 8069(from 370.7
to 407.1 thousand million pax/km).
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The arrival of HSR services has mainly stimulated tesearch on the inter-modal competition
effects. However, the liberalisation of the railrket has attracted new operators and has fostered
the intra-modal (on-track) competition that desergebe studied.

In this work, we explore the ltalian passenger refirk suitable case for analysing the impact of
HSR on the transport sector. Indeed, it is the firml most extensive case in Eurdpéere two
railway companies compete on an open access hasldSR services on the domestic mafket,
allowing us to study two complementary issues.

First, we explore price and capacity effectsirdfa-modal competitioramong HSR companies.
Basically, we verify whether there is a strategiteraction in fare and capacity decisions between
Trenitalia and NTV on all the competing routes. The market penetratd Nuovo Trasporto
Viaggiatori (NTV) has been very fast. In April 201RTV started the HSR services on the Rome-
Milan line in competition with the incumbefrenitalia. Since thenNTV entered other city-pair
markets, namely the Rome-Venice and the Rome-Troates and after that, the Salerno-Napoli-
Rome and the Milano-Ancona routes. In 200IZV moved more than 2 million passengers, against
the 25 million ofTrenitalia (Longobardi, 2013 and Trenitalia, 2012) while, 01.3,NTV conquered
25% of the market share, moving about 7 millionspagersNuovo Trasporto Viaggiator2013).
Second, we measure the effectraér-modal competitioon airline pricing behaviour and focus on
the Rome-Milan market. On this line, HSR transpsra substitute for air transport as the total
journey time is below three hours, and we can ofesiettra- and inter- modal competition thanks to
the open access regulation. Indedd entry has fostered competition with the formemumbent

Trenitalia but also with the airlines. HSR services startedd supplied in 2008 on the Rome-Milan

® This was shown in Bergantino (2015), providingoanparison across European countries on the proéegeening up
to competition in the railway market.

® There are a few cases of open access competitionghout Europe. On the international route ligkBrussels and
Koln, the French, the Belgium and Dutch railway gamies - allied in the consortium Thalys - compestth the
German incumbent Deutsche Bahn. On conventionadicesy;, the domestic open access competition apgdare
Germany (on the Hamburg-Koln route), Austria (oe Wienna-Litz route), Czech Republic (on the Pr@gtrava
route) and in the UK (on some parts of the raillWwag connecting London to Scotland). However, ¢hisra debate on
whether the competing services that operate o&#sé Coast Main Line should be considered HSR onveational.
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line. The rail market share was 36% whilst theirsrimarket share was 51%n 2012, with the
entry of NTV and the reaction ofrenitalia, the rail market share reached 68%, whilst thinair
market share decreased to 26Rtinjstero delle Infrastrutture e dei TrasporfMIT), 2013 and
Nuovo Trasporto Viaggiator2013).

The Autorita Garante per la Concorrenza ed il Mercd013) notes that whefrenitalia started

the non-stop service between Rome and Milan, timebew of rail passengers increased along with
the average revenue per passenger. The revenuamieict could be due to the substitution of
Intercity and Eurostar trains with HSR services, usuallyarexpensive. At the same tinfdjtalia
experienced a small drop in the number of passerg®t a reduction in the average revenue per
passenger. The AGCM estimates a range of dailyepgess from 3,000 - 6,000 in 2009. The
estimated range reduces to 2,000 - 4, 000 (10 %) 20 2011. The number of passengers using
HSR non-stopTrenitalia services increased from 3,000 - 6,000 in Decen2®®9, to 5,000 -
10,000 in December 2010 (10 to 30%). The increnerglso due to the elimination of a large
number of conventional services (e.g. Intercity).

Besides diverting a substantial share of passerfgars air transport to rail transpdtthe inter-
modal competition might exert a significant downgv@ressure on airfares. Past empirical studies
on competition in the transport sector analyseeffect of airline competition on faréwith regard

to the role of low cost carriers (LCC¥)A number of studies explore the air-rail competitito
analyse the actual or the potential modal shifiveeh air and rail due to the entry of HSR
operators.

The database we use to carry out the empiricalyseslis unique. Data on one-way fares are
retrieved from railways' and airlines' websitesslimulating reservations. Fares are recorded every

day starting at sixty booking days before departlire intra-modal competition analysis applies to

" The road transport held 13% of the market share.

8 According toNTV (2013), more than 2 million passengers on the Rbtiten route only, were diverted from airlines
between 2009 and 2012.

° See, among the others, Gaggero and Piga (2010) 26 Bergantino and Capozza (2015).

19 Consumers benefit from the increased supply ofises on point-to-point connections, but also friames' reduction
due to the competitive pressures exerted by LCClgacy carriers (see, for instance, Bergantin®@62®Bergantino
and Ponti, 2006; Fageda et al. 2011).
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all the Italian domestic routes on whidhenitalia and NTV compete, whereas the inter-modal
competition analysis focuses on the Rome-Milan beeause air and rail travelling times are very
similar and, thus, the transport modes can be derexsl substitutes.

The results show that the on-track competitiondeadan overall increase in the supply of services
and, thus, to a greater utilization of the netwdrke arrival ofNTV has not inducedrenitalia to

cut down its supply. The analysis of the daily freqcies highlights thakrenitalia has increased
the capacity by more than 30% from the year pres/tioINTV entry, and the overall capacity on the
Rome-Milan line has increased by 56%. Moreover,rtilsvay companies are found to engage in
strategic pricing, although to a different degree different routesThe incumbent's tariffs are
29.92% to 34.67% higher than the newcomer's, theietis no evidence of predatory or aggressive
pricing behaviour byrenitalia.

Our results have relevant implications for antitryslicy as NTV reported to the Italian
Competition Authority (Autorita Garante della Conamza e del Mercato, AGCM) a number of
cases of alleged discriminatory behaviour Dienitalia, the infrastructure managBete
Ferroviaria Italiana(RFI) and the mother compafgrrovie dello Stato ItalianSpA (FSI)* On
May 28, 2013, the AGCM started an investigatiom ifitenitalia’s pricing strategies on the Rome
Termini-Milan Centrale route, d8TV accused the incumbent of dumping and cross suiasioln.
NTVs claim is thaflrenitalia sets fares for HSR services that do not coveppwezating costs, and
compensates the losses with the subsidies rec&wedthe regions and the local authorities under
the public service obligations (PSO) contracts. Rarch 12, 2014, the AGCM closed the
investigation for abuse of dominant position denaFSI to be not guilty, although it was required

to guarantee a fairer behaviour towards competitors

™ The liberalization process was not so straightésty In March 2011NTV complained that RFI was hindering its
entry by making last-minute changes to the netvetakements. The holdirfgS1 and some of its controlled companies
were also accused of abuse of their dominant positivith reference to the slots' concessiofNTd/ on the Rome-
Milan line. Trenitalia, in turn, whenNTV received the authorization to operate, accusedndvecomer of cream-
skimming and cherry picking (for a review of theam-skimming practices in the railway industry, sdderighi and
Bergantino, 2011, 2013).
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Finally, the empirical analysis on the inter-modampetition shows a positive spillover effect for
consumer welfare. The air-rail competition indue@dines to decrease fares. In fact, airlines are
found to reduce fares up to 13.26 Euros when tleypete with HSR operators. This can be seen
as an indirect benefit of the HSR transport thatusth be considered in the cost-benefit analysis by
policymakers in the evaluation of HSR infrastruetumvestments.

The paper is organized as follows. In Section Zumey the literature. In Section 3 we analyse the
liberalisation process in the European Union, wathifocus on the appearance of intra-modal
competition in the Italian rail sector. In Sectibnvedescribe the data and the collection procedure.
In Section 5 we illustrate the analysis of theantmodal competition and, then, we show the results.
In Section 6 we carry out the empirical analysigtminter-modal competition. Finally, in Section

7 we draw some conclusions and policy implications.

2. Literaturereview

This paper builds upon the stream of literaturettom inter-modal competition analysis. The first
study is Janic (1993) who claims that HSR transpompetes with air transport over a relatively
large range of distances, between 400 and 2,000Aknumber of papers use the stated preference
(SP) approach to explore the possible substitutietween the two transport modes. Gonzalez-
Savignat (2004) points out, on the Madrid-Barcelbne, the high substitutability between air and
HSR transport. Actually, the HSR market share seeted to reach 60% in the leisure segment and
40% in the business segment. Roman et al. (20aQ)2Zhow that travellers' willingness to pay for
transport services on the corridors Madrid-Zaragazé Madrid-Barcelona seems to be higher for
HSR services than for air transport services. FuyttMartin and Nombela (2007) predict, on
Spanish domestic lines, that the infrastructure tipgrades to accommodate HSR services might
lead to a significant modal shift so that HSR tpsons would get 22.8% of the market share. This

percentage may triple over the next decade. Marentéy, for the London-Paris market, Behrens
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and Pels (2012) estimate the degree of the intefamcompetition using elasticity measures of
market share. The results show that HSR is antaféecompetitor for both Full Service Carriers
(FSCs) and Low Cost Carriers (LCCs). However, F&&sbe pushed out of the market when they
encounter fierce competition from HSR. Finally, &stor and Jiménez (2012) study the reaction of
airline companies to the introduction of HSR segsien Spain. The provision of HSR services
reduces the number of air operations by 17%, athdbe flag carrier Iberia does not seem to be
affected by HSR competition.

Other contributions explore the competitive dynamnbetween railway and airline companies.
Antes et al. (2004) study the entry of LCCs in @erman passenger market, finding that air and
rail companies are induced to redesign their pgigtrategy as long as the competitive pressure of
LCCs increases. Ivaldi and Vibes (2005) adopt aegdrmeoretical framework to explore the intra-
and inter-modal competition on the Cologne-Berlanmection, where the flag carrier Lufthansa
competes with the rail company Deutsche Bahn AG thnee LCCs (DBA, Germanwings and
Hapag-Lloyd Express). They provide evidence thamall number of competitors is enough to
create a high degree of intra- and inter-modal cginpn. The study by Steer Davies Gleave
(2006) shows that airlines fares can fall belowléwel of fares charged for HSR services when the
HSR transport holds a relatively large market sh8race the journey time is the most important
determinant of travellers' demand, the HSR operator even increase prices without losing a
significant market share. Even Dobruszkes (20143)yaing five European city-pairs (Paris-Metz,
Paris-Brussels, Brussels-London, Paris-Marseidled, Cologne-Munich), highlights the importance
of the travelling time in order for HSR to succedlyf compete with airplane. Consistent with
this, Yang and Zhang (2012) theoretically prove thidine fares decrease as rail speed increases
when the marginal cost of HSR is not too large asndhe airport access time increases. They also

show that, on the contrary, increases in airparéss time leads to rail fare increases.

12 Other factors such as frequencies, fares and gpbigal structure, play a role, as they influeriee waiting time or
the access time to the transport service.
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Campos and de Rus (2009) provide different worléwakamples on the effectiveness of inter-
modal competition. Among others, the case of theeKin passenger markets is noteworthy, where,
in two years from their appearance in 2004, HSRices have overcome the air transport. Further,
on the London-Paris route, HSR services have belenta steal passengers from competing modes
and to attract new travellers, reaching, overd@l%7f the market share.

Differently from the aforementioned papers, Givand Banister (2006) consider the potential for
cooperation rather than competition between HSRaanglansport. They show that airlines can use
rail services as an additional spoke in their netwarhen economically convenient. Actually, Air
France reduced its services on the Paris-Brusseds following the agreement with the HSR
operator Thalys that, in return, reserved one t ¢arriages for moving passengers from Brussels
to the rail station of the Paris Charles De GaAligort, the hub of Air France (see Dobruszkes,
2011). Behrens and Pels (2012) predict that Brifislways and Air France would provide a more
attractive service to passengers by integrating d&Rices in their networks instead of competing.
Preston (2012) evaluates the pros and cons of iH&&tments in Great Britain and points out that
cooperation among transport modes depends on thasjgn of an HSR line to the London
Heathrow Airport and would also depend upon whethdrand airline companies are willing to
sign an agreement for the inter-modal integratidappers and Merkert (2013) interview airline
managers asking, among other questions, whichharéattors they perceived as entry barriers to
the airline market. Most of the managers claim thatpresence of an HSR service competing on
the same air route represents an effective entrgiebaFurther, the cooperation with the rail
company providing connections to airlines' hub@itpis deemed as a considerable entry barrier by
a third airline. Dobruszkes and Givoni (2013) poout that substitution or complementarity
between HSR and air transport depends on routesigpatts' features and other local conditions.
Dealing with environmental issues, they consideRHfnsport as a strategic resource, even from
the air transport perspective, as it better cowbes medium-haul market segment. Finally,

Bergantino and Capozza (2014) show that airline paomies change fares in two different ways
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depending on the degree of inter-modal competito@sed on the infrastructure endowment. First,
airlines charge higher fares in a more concentratedket structure when the inter-modal
competition is limited. Second, airlines address imt@r-temporal price discrimination (IPD)

strategy seeking to segment, to a greater extbet,passenger market when the inter-modal

competition is effective.

3. The liberalization process from the European Union to Italy: the appearance of intra-
modal competition in the HSR sector
In the last twenty years, the European Commisdiid) (has been very active in restructuring the
rail transport market and in strengthening the gpsiof railways with respect to other transport
modes. The opening-up of the national freight aaslspnger markets to cross-border competition
has been a major step towards the creation ohtkgrated European railway area that breaks down
barriers in favour of a more competitive rail secteith better connections between the European
Union and the neighbouring markéts.
Starting from 1991 with the Directive 91/440/EETa series of directives, regulations and other
legislative initiatives have been issued and im@etad in order to develop the liberalization and
market-opening process. The three railway packagé®duced respectively in 2001, 2004 and
2007, have gradually led to complete open accesscdéonmercial freight and international

passenger operators. Tht dnd the ¥ railway packages deal with the liberalisation hof freight

13 Holvad et al. (2013) provide an overview from #enomic perspectives of the European Union railvedgrm
initiatives. Further, a review on the beginningtbé liberalisation process in Italy can be foundPionti and Erba
(2002) and in Ponti and Beria (2009).

¥ The 91/440/EEC can be considered asMhgna Cartafor the liberalisation of the railway sector inrBpe. It states
that there should be a distinction between inftacstre managers, who run the network, and the agilwompanies that
use it for moving passengers or goods. The ratioisathe separation of the essential functionh &1 the allocation
of rights or rail capacity (train paths), infrastture charging and licensing - from the transperwvises' operations.
Moreover, it prescribes that public funds grantedtifie realisation of the essential infrastrucfiorethe supply of PSO
or for the supply of transport services under P8@ 6o-called “compensation funds”), could not keduto finance
transport operations in the unregulated markets Timeant to avoid distortions of competition amdjyrant new rail
operators fair access to the market.
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market by providing more comprehensive accessgsight required the opening of the market for
international rail freight services to be accontpdis by January 1, 2008.

The 3° railway package concerns the passenger markételofficial documents, the right to pick
up passengers at any station located on an inienaatoute and take them to any other, including
stations located in the same member state, is egtatot railway operators, thereby providing for
cabotagein any member states (Holvad et al., 2013). Sormmber states went a step further. Italy,
for instance, opened up competition in the highedpgomestic market to any licensed operator.
Recently, the EC has proposed "4 réilway package with the purpose of further bougtthe
market opening to domestic passenger services @maheing the independence of infrastructure
managers from railway operators. Before being athphe last package needs to be approved by
the European Parliament and member state goversment

This regulatory framework leads to different subd®is of railway organisation within member

states (Holvad and Godward, 2013):

complete separation or Swedish model, with fullpasated railway undertakings and

infrastructure managers;

» separation of key powers or French model, withyfsikparated railway undertakings and
infrastructure managers, influenced but not colgdoby the former incumbent railway
undertaking; and

* holding company or German model, with “Chinese siaietween the incumbent railway
undertaking and the infrastructure manager, caegist the same group;

» private ownership or British model, with fully patised services and networks. While the

previously listed models are applied to a differextent also in other EU countries (i.e. the

!> The final date for completing the opening of all freight services, including cabotage, was Jana2007.

'8 The Irish railway system has been allowed to kespict integration between the incumbent railwaglertaking and
the infrastructure manager, as it is not conneutitdl any other European network. For this reasbe,Itish model is
not relevant to our discussion. For a review omway organisation models see Merkert (2012) andvébland
Godward (2013).
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German model is the prevailing one in Italy), besidhat of origin, no other EU member
state has adopted a “private model” yet.

In Iltaly, the liberalization process started withetadoption of the Directive 91/440/EEC
(implemented by the Presidential decree 277/98)tlam@doption of the Directives 95/18 and 95/99
(implemented by the Presidential decree 146/99cr&®s 188/03 and 15/10 further define the
framework. Both of these decrees liberalised tlees to the railway infrastructure and the supply
of railway services for freight and passenger segsdtaly applies the German model. On June 1,
2000, the two main divisions of the Italian railwagmpany, infrastructure and service, were
separated. Currently RFI manages the rail trackstlaa infrastructure, whil&@renitalia'” manages
the train and passenger sections. Both are FSidsabss and entirely publicly owned.
Since April 2012, following the opening to compieiit, NTV, an Italian private compary the first
open access operator in Europe, has also provi&Rl $érvices, with high speed trains running at
300 km/h (190 mph).
TrenitaliaandNTV compete, mostly, on three routes:

* Rome-Milan, since April 2012;

* Rome-Turin, since October 2012; and

* Rome-Venice, since December 2012.
These routes are connected to southern Italy watbr8o and Naples. Since December 20BY
has run operations on the Adriatic corridor, lirkihncona to Milan and TurilNTV competes with
Trenitalia on these routes as well.
In July 2013, the set up of the National Authority Transport represented an important step
towards the creation of an independent regulatogybThe Authority is in charge of regulating
access to the infrastructure and related servioasthe basis of fair and non-discriminatory

conditions, by defining the criteria for the accessrges and by analysing the efficiency of the

Y Trenitalia is the primary rail operator in Italy, managingn@ashan 9,000 trains per day and moving more ttadieh
billion passengers and 80 million tons of goodsgyear.

18 NTV is party publicly owned by the French State Rajivompany (SNCF) and controlled by SNCF Voyages
Développement S.a.S that hold a share of 20%.
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separation between the infrastructure manager lamndrain-operating companies. Indeed, the first
intervention on March 6, 2014, opened the procedoirehe adoption of regulatory measures to
ensure the conditions for fair and non-discrimimataccess to the rail infrastructure, with the aim
of encouraging competition, production and cosicigfficy!® However, it is too early to say how

the Authority will affect the market.

4. Data collection
The dataset we use to carry out the empirical aealpn the on-track competition and the air-ralil
competition is unique. Starting at sixty booking/sldefore departure, we simulate every day the
purchase of rail and air tickets from each commangbsite and we record the one-way fares. We
always choose the lowest fares among those offieredifferent travel classes in the same time
slot. Further, data on the number of rail dailyvesss and airline daily flights are taken from
official companies' timetables.
The analysis on intra-modal on-track competitionaans the following routes:

 Rome Termini - Milan Centrale and return, served Bnitalia;

* Rome Tiburtina - Milan Porta Garibaldi and retusarved byNTV:

* Rome Termini - Turin Porta Nuova and return, settvedrenitalia;

* Rome Tiburtina - Turin Porta Susa and return, sebyeNTV,

 Rome Termini - Venice Santa Lucia and return, sstbagTrenitalia; and

* Rome Tiburtina - Venice Santa Lucia and returnyesgbyNTV.

The analysis on inter-modal competition among HPRrators and airline companies focuses on
the Rome-Milan line. On this route the travellingés of the two transport modes are comparable,

thus they can be considered substitutes. Moredkiermarket dimension supports the focus on

19 Autorita Nazionale per i Trasporti (2014).
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Rome and Milan, the largest cities in Italy, andoam the major agglomerates in Eurépé&he
competing air routes are:

* Rome Fiumicino (FCO) - Milan Linate (LIN) and retyand

* Rome Fiumicino (FCO) - Milan Malpensa (MXP) anduret
Airlines flying on those connections afditalia and EasyJet The dataset is comprised of 9,089
observations on the Rome Fiumicino (FCO) - Milamdte (LIN) route and return, and 1,098
observations on the Rome Fiumicino (FCO) - Milanip¢asa (MXP) route and return. Data are
collected for some departure dates in Februaryoan different time slots covering the whole day
(05.00-08.30; 13.00-15.00; 17.00-19.00; 19.00-21°bTable 1 summarises the main features of

the routes.

Table 1. Characteristics of the routes.

Avgtravel Distance

Route Carrier time (min)  (Km)
Rome Fiumicino - Milan Linate Alitalia/EasyJet 70 470
Rome Fiumicino - Milan Malpensa Alitalia/EasyJet 75 511
Rome Termini - Milan Centrale Trenitalia 187 567
Rome Tiburtina - Milan Porta Garibaldi NTV 195 578
Rome Fiumicino - Venice Marco Polo Alitalia/EasyJet 75 412
Rome Termini - Venice Santa Lucia Trenitalia 220 528
Rome Tiburtina - Venice Santa Lucia NTV 215 524
Rome Fiumicino - Turin Caselle Alitalia/Blu-ExpresAVeridiana 85 529
Rome Termini - Turin Porta Nuova Trenitalia 260 716
Rome Tiburtina - Turin Porta Susa NTV 255 706

Source: Authors' elaboration.

% The Rome-Milan line is one of the most importanEurope, having more than 5,300,000 passengersiling by
airplane (Eurostat, 2011). Thousands of peoplestravery day for many reasons between the two italian cities.
Rome is the Italian political capital, whilst Milds the economic and financial heart of the coun@ggme, with 2.8
million residents in 1,285.3 Kmis the largest and most populated city in Itahy difth in the EU considering the
population within city limits. The urban area of I&hi is the fifth largest in the EU, with an estisdtpopulation of
about 5.2 million. The city of Rome produces 6.7Pthe national GDP, more than any other city inyltd he whole
province of Milan generates approximately 9% of tiational GDP (estimated in €132 billion in 2010)dathe
Lombardy region generates approximately 20% ofGBd> (estimated in €325 billion in 2010). For thesasons, the
Rome-Milan line is a very important link, not orflyr the Italian economy but also for the entire &dnomy.

L In order to allow for credible time schedules, tee slots used diverged slightly on the routest triginated in
Rome from the ones that originated in Milan, Twaimd Venice.
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5. Theanalysisof intra-modal (on-track) competition

The analysis of on-track competition focuses onttitee main HSR routes that connect Rome to
northern Italy. We analyse the rail operators' beha with respect to capacity and pricing
decisions. To the best of our knowledge, this is finst paper that studies railway companies'
behaviour when they compete on an open access Basislly, the Italian case is the only one in
Europe where a private railway company competessigthe publicly owned incumbent on HSR

lines.

5.1 Capacity competition

The Rome-Milan line is one of the railway lineslwthe highest number of passengers in Europe.
In past yearsTrenitalia tested different pricing and service quality |gis on this route. In
December 2004Trenitalia started to provide a low cost Eurostar servicenthed TrenOK This
service was run once a day and was operated biyrshgeneration of tilting Eurostar trains. The
journey time was the same as the standard Eurbstathe trains departed and arrived in the
secondary stationg.renOK had only second-class fares that were 37 Euroapenghan second-
class fares for the standard Eurostar. In Noven20€5, a new higher quality Eurostar service,
namedTBiz targeted to business passengers, was run twiag &or each direction, with a 20%
higher price. In 2009 renitalia began the provision of HSR services as they apjmey. The
HSR are brandedrrecciaRossaand run every hour between 6 am and 8 pnenitalia also
provides non-stop HRS services every hour betwesam @&nd 7 pm with a greater frequency during
peak times. The supply is also comprised of otkerises brande#recciArgento FrecciaBianca
Intercity andIntercityNight The travelling time is much higher than faecciaRossareaching up

to 7h30 with thelintercityNight Trenitalia carries out rail services from the main statioRere
Termini and Milan Centrale) and also from the seleoy stations (Rome Tiburtina, Milan Porta

Garibaldi and Milan Rogoredo).
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In Table 2 we show a picture of the rail serviggsVision on these lines. From 2009 to 2013, there
has been a substantial increase in the supply.

In the last four years, the number of servicesretfidoyTrenitalia on the Rome-Milan line has been
moderately changed, whilst there has been a suladtamprovement in the trains' speed. Between
2009 and 2013, the frequency of HSR services isedy 26.7% (from 30 to 38 daily services)
but the frequency of conventional services droppe@2% (from 9 to 7 daily services). It seems
that Trenitaliaimplemented an entry-deterrence strategy to octhupynarket adlitalia did on the
same route keeping its slots in use. Actually,itioeease in the number HSR services achieved its
peak in 2011/2012 (+6 daily services), just befdid/s entry.

The newcomemNTV provides HSR services only from the secondaryiastat(Rome Tiburtina,
Rome Ostiense, Milan Porta Garibaldi and Milan Redo), with the possibility of purchasing
non-stop trains and services with intermediate stV runs one train per hour during off-peak
times and two trains per hour during peak-times.

Overall, the supply on the Rome-Milan line sigrafntly increased by 56.4% between 2009/2010 to
2013 (from 39 to 61 daily services). In particukde frequency of HSR services increased by 80%
(from 30 to 54 daily services) in three years. Dtesthe increase in the supply Dfenitalia, NTV
gained a 29.63% the market share in one year.

Regarding the Rome-Venice and Rome Turin linegnitalia provides services from the main
stations (Rome Termini, Venice Santa Lucia and MRbrta Nuova), whereadTV provides
services from the secondary stations when avail@B@me Tiburtina and Turin Porta Susa).
Trenitalia also runs conventional services, although it nesguup to twice the HSR travelling time.
The supply on the Rome-Turin line also increasetthéperiod considered. The greatest increment
of 30.8% occurred between 2011/2012 and 2013 (fi@mo 17 daily services). On the HSR
segment, the increase is even higher, equal to X88% 6 to 14 daily services) in three years.

On the Rome-Venice line, the supply increased hy3% (from 13 to 19 daily services) in three

years), while the HSR supply increased by 30.76%(f13 to 17 daily services) in three years.
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Table 2. Rail services' provision.

Trenitalia NTV
2009/2010 2011/2012 2013
Daily services Time (h) Daily services Time (h) Daily services Time (h) Daily services Time (h)

(n) (n) (n) (n)
ROME-MILAN
FrecciaRossa (No Stop) 16 3 17 3 17 2.55 Italo No Stop 3 3.03
FrecciaRossa 14 3.30 19 3.30 21 3.20 ltalo 13 3.30
Total HSR 30 36 38 26
FrecciArgento 1 4.15
FrecciaBianca 1 6.40 2 6.40 1 6.40
IntercityNight 2 7.30
Intercity 5 6.40 4 6.40 3 6.40
Espresso 3 7.10 7.10
Total 39 42 45 16
ROME-TURIN
FrecciaRossa (less stops) 6 4.20 10 4.20 8 4.05 Italo (less stops) 3 4.10
FrecciaRossa 6 4.30 ltalo 2 4.17
Total HSR 6 10 14 5
FrecciaBianca 1 6.45
Intercity 3 7.10 2 7.10 1 7.15
IntercityNight 1 10.04
Espresso 4 8.00 1 8.00
Total 13 13 17 5
ROME-VENICE
FrecciaArgento 13 3.50 18 3.50 17 3.45 Iltalo 5 3.35
Total HSR 13 18 17 Italo 5
Intercity 2 6.05
Total 13 18 19 5

Source: Authors' elaboration on operators' timebl
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It is also worth comparing the market share onrthges from Rome to Milan, Venice and Turin
(see Figure 1). The market share is defined asliaee of the daily services operated by the railway

company in a city-paif- NTV has a slightly greater share on the Rome-Mifan.

Figure 1. Market shares on selected HSR linesalw. It
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H Trenitalia Nuovo Trasporto Viaggiatori

Market shares are calculated on the basis of drgéncy of services
in a normal working day (2013).
Source: Authors' elaborations on data from opesategbsites.
Trenitalia maintains the largest market share, managing thawre 70% of the total services on the

selected routes. The trainsets used by the twaatgerhave different capacities (see Table 3), thus

we need to assume the same average load factor.

Table 3. Trainsets' capacity.

Operator Brand Train Class Route Number of seats

Trenitalia FrecciaRossa ETR500 Rome-Milan 574
FrecciaRossa ETR500 Rome-Turin 574
FrecciArgento ETR600 Rome-Venice 432

NTV Italo ETR475 Rome-Milan 451
Italo ETR475 Rome-Turin 451
Italo ETR475 Rome-Venice 451

Source: www.railfaneurope.net and official operstarebsites.

% In measuring the market shares we should remethia¢ralmost all the services have intermediatessttiius a
proportion of seats are used for passengers tiaged intermediate destinations.
% Shares are updated to the month of September 2013.
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Given the technical characteristics of the traios HHISR services, the capacity of trains can be
assumed to be fixed in the short run, as it iseemély difficult to vary the availability of seats i
each class according to changes in demand (for geanoy adding or removing a wagon). It could

be possible, however, to modify the menu of tasfipplied with on-going promotions.

5.2 Price competition

Trenitalia andNTV offer 15 and 11 price/quality combinations, respety, for the rail services.
By offering a menu of tariffs with different levetd quality, the rail operators try to induce the
passengers with different evaluations to revear ghreferences that can be strategically exploited
to avoid a fierce price competition and to extthetgreatest part of consumers' surplus.

Basically, passengers can choose between threls @&vigexibility (no change - no refund / limited
change and refund / unlimited change and refund)saneral levels of comfort, althoughenitalia

has a more articulate offer for thasinessisers.

In this differentiated-products framework, standimgan oligopoly structure, firms compete in
prices and product characteristics. Our focus is prite competition. Actually, product
characteristics are fixed in the very short run. Wge a two-month time span for the dataset used to
conduct the analysis. The characteristics of tekethose price is observed do not change in the
time period of sixty days.

In Table 4 we provide descriptive statistics Drenitalia and NTV average fares on the selected

routes, calculated using data collected from tie/ags companies' websites (see Section 4).

Table 4. Descriptive statistics.

Connection Operator Mean Std.Dev. Min Max
Rome-Milan Trenitalia 64.55 7.03 53.86 83.01
NTV 50.86 7.67 45,12 79.96
Rome-Venice Trenitalia 58.14 8.71 49.00 77.42
NTV 44.55 7.86 38.83 75.50
Rome-Turin Trenitalia 66.29 11.62 53.58 90.00
NTV 43.31 6.01 38.00 50.00
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The average fares posted bsenitalia are higher than those posted by NTV. Specifically,the
lines Rome-Milan and Rome-Venice lin€&ienitalia applies 29.92% and 30.50% higher fares,
respectively. The difference is greater for the ReFarin line, whereTrenitalia set a 34.67%
higher average fare compared\ioV.

Besides comparing the average, we also explordythamics of fares over time. Figure 2 displays
the temporal profile of the average lowest fardkected for Rome-Milan route from the sixty days

prior to the departure.

Figure 2. Temporal profile of fares on the Romeavitoute.
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Source: Authors' elaborations on data from opesategbsites.

From a preliminary graphical analysis, the pricstgategies of the two operators seem related.
After the first five days in which fares are postedthe website, pricing strategies start to digerg
Thereafter, from the 15 days before departure, bp#rators gradually increase fares, as usually

happens when the departure approaches. Faresaheerge at the departure.
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Figure 3. Temporal profile of fares on the Rome-i¢emoute.
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Figure 4. Temporal profile of fares on the RomeiTuoute.
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Figures 3 and 4 report the temporal profile of $ai@ the Rome-Venice and Rome-Turin routes.
The pricing behaviours of the two companies seelmetstrongly correlated in the last part of the
fares' distribution, although the correlation i&ér for Rome-Turin line.

To further explore the relationship between farest@d byTrenitalia and NTV, we compute
correlations among competitors' average fares tenstand whether there is an effective strategic
reaction of the newcomer to the incumbent's prididpaviour orvice versa We account for

different time intervals.
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As shown in Table 5, Rome-Milan is the route thditilits the highest correlation (87%) over the

60 days, whereas Rome-Venice shows the lowestlabom (69.2%).

Table 5. Correlation amonyenitaliaandNTV average fares.
Booking days

Connection Full sample 60 - 31 30-0 20-0 15-0

Rome-Milan 0.872 0.382 0.888 0.879 0.863
Rome-Turin 0.770 0.867 0.729 0.721 0.726
Rome-Venice 0.692 0.131 0.233 0.715 0.740

Correlations might differ depending on the bookidgy. As long as departure approaches,
competitors could more likely take account of riwgdricing behaviour. This seems to occur on the
connections for Rome-Milan and Rome-Venice, whheedorrelation betweenrenitalia andNTV
fares increases when the departure date approaches.

For the Rome-Milan route, the correlation indicesyvbetween 38.2% in the interval of thé"ae

the 3f' day before departure up to 86.3% in the lastdiftelays to departure (+58.1%). For the
Rome-Venice route, the correlation indices are weakd vary between 13.1% in the interval of
the 60" to the 31 day before departure up to 74.0% in the lastdiftelays to departure (+61%).
Differently, on the Rome-Turin rout&renitalia andNTV adopt a pricing behaviour that diverges
along with the days of departure. The correlatieduces from 86.7% to 72.6% (-14.1%) as
departure approaches.

Moreover, we aim at understanding whetheenitalia andNTV also take into account the fares
charged by the competitor in the previous peridaer&fore, we compute the correlations among
lagged fares. In the left-hand side of Table 6,remort correlations of thBTV average fares at
time t with Trenitalids average fares, considering three time lags {431,t-5). In the right-hand
side of Table 6, we show correlationsToénitalia's average fares at timevith NTV average fares,

considering the same time lags.
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Table 6. Correlation betwedirenitaliaandNTV average lagged fares.

Route Trenitalia NTV

t-1 t-3 t-5 t-1 t-3 t-5
Rome — Milan t 0.883 0.884 0.787 t 0.861 0.859 0.863
Rome — Venice NTV t 0.774 0.793 0.781 Trenitalia t 0.727 0.616 0.375
Rome — Turin t 0.692 0.698 0.659 t 0.682 0.664 0.690

Correlations with the lagged fares of the rival gegg thatNTV does take into account previous
Trenitalia fares, particularly on the Rome-Milan route. Theet set byNTV at timet are highly
correlated (88.3%) with the fares setTrgnitalia at timet-1. There is a high correlation also on the
Rome-Venice routeNTVs fares at time are correlated at 77.4% witlrenitalia'sfares att-1) and

the Rome-Turin routeNTVs fares at time are correlated at 69.2% witfrenitalia's fares ati-1).
Even Trenitalias fares show a high degree of correlation WNfRV fares, considering the three
different lags, mostly on the Rome-Milan route {a[86%).

Summing up, the analysis suggests fhanitalia andNTV adopt a strategic pricing behaviour in
response to the rival's behaviour, which differoas routes. However, the analysis does not allow

to state which one is the price leader.

6. Theanalysisof inter-modal competition

While the empirical literature on airline compaetitiand pricing behaviour is quite wide, there is a
lack of studies that explicitly focus on the priféect of inter-modal competition. In this paper we

test and quantify the effect of the presence of H8Rices on fares posted online for the relevant

routes on comparative terms with respect to othetiofs.

6.1 Empirical strategy
We define the following equation to measure theeaffof HSR presence on airline pricing

behaviour:
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Ln(Pl-jkst) = Bo + B1Market Share; s + fIntermodal Competition (D
+BsBooking Day, + B,Booking Day? + BsOff Peak,

+BeControl Dummies;jis + Wjjist

wherei indexes the routg,the carrierk the travel date, anslthe time slot. The timeis set daily,
i.e.,tis the day in which a given fare is observed leetteparture time (it goes from 1 to 60).

The dependent variable is the log of the lowestdacross travel classes set by a given caroer

a specific route for the datek in the time slos at the timet.

The variableMarket Sharas the average share of the number of daily figigerated by an airline
for a city-pair.lt accounts for the degree of market power and éipected to have a positive sign
because a higher market power allows the airlinemdrease fares. We assume that in the very
short run, the market share is exogenous. ActualyStavins (2001) maintains, in the short run,
there are high barriers that hinder entry into ty-pair market. Moreover, this hypothesis is
supported by the "grandfather's rights" in thedpean Union, which guarantee to an airline,
holding and using a slot in the previous year et@ain the right to use that slot the next yeahm t
same season. Finally, Bergantino and Capozza (28t9p)rically show the exogeneity of airline
market share in the short run by implementing tisenemetric methodology developed by
Boreinstein (1989).

The variableinter-modal Competitions a dummy taking value 1 if a given flight is dwect
competition with HSR services in a given time sbptherwise. We expect this variable to have a
negative coefficient, as HSR services, being sultes of flights on this specific route, should ’xe
a downward pressure on airfares

We include in the equation the following explangteariables to control for other factors we know

from theory and from previous empirical analysiattimight influence airline fares. The variable
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Booking Daymeasures the effect of inter-temporal price disitration (IPD) on fareé’ it ranges
from 1 to 60. We add to the equation the squaiooking Dayto control for the non-monotonicity
of Booking Day*®

Off Peakis a dummy variable that takes value 1 if a giffgint takes off during late morning and

early afternoon, 0 otherwise. We expect a negaige because these flights are more likely to be

purchased by leisure travellers rather than busitr@vellers, mainly flying in the early morning
and evening.

We introduce a set @ontrol dummieso avoid model misspecification:

* Route dummiethat capture the effect of all factors that varyaate level and lead to demand
and cost differences, i.e., point-to point distaraé status, income level and population at the
endpoints, etc.;

» Carrier dummieghat account for differences in fares among cegrileie to the implementation
of different pricing techniques; and

* Month dummieshat control for further differences during theipds prior to the departure that

might be characterised by a greater or a lower ddrfar travel.

Finally, uixst = aijks + €ijkst IS the composite error term, whetgs is the unobserved heterogeneity
andsijst is the idiosyncratic error term. Standard erroescustered at route-level to account for the
potential correlation of fares over time and witthe same route.

We use the Random Effects (RE) Generalised Leasar8q(GLS) estimator for the purpose of
estimating coefficients of time-invariant variabld® check the consistency of the estimator, we
carry out the robust Hausman, developed by Woaéfiditesting the assumption that explanatory

variables are orthogonal to the unobserved hetamtye

" See Stockey (1979), who derives the theoretidtihgeof IPD, and Gaggero and Piga (2010, 2011) puvide the
empirical analyses of IPD in the airline industry.

% See Bergantino and Capozza (2015)

29 See Wooldridge (2002), pp. 290-91.
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6.2 Results
In Table 7, we report the regressions' resultsintadéd coefficients seem to support our initial

hypothesis on the effect of intra- and inter-madahpetition on airline fares.

Table 7. Regressions results.

Rome (FCO) Rome (FCO)
Variables Milan (LIN) Milan (M XP)
Market Share 0.004** 0.037***
(0.002) (0.003)
Inter-modal Competitior -0.155** -0.290***
(0.079) (0.028)
Booking Day -0.046*** -0.045%**
(0.005) (0.004)
Booking Day 0.001*** 0.001***
(0.000) (0.000)
Off Peak -0.072 0.071
(0.166) (0.047)
Robust Hausman Test 1.137 1.511
p-value 0.286 0.219
Observations 9,089 1,098

Cluster-robust standard errors at route-level iepifeses.
Control dummies are always included but not regbrte
*** n<0.01, ** p<0.05, * p<0.10

Market Sharehas a positive and highly significant impact omefa Holding constant other
variables, a 10% increase in the market share lEad%o higher fares on the Rome Fiumicino -
Milan Linate route and return, and to 37% higheesaon Rome Fiumicino - Milan Malpensa route
and return. We need to contextualize the percentagact with the average fare on each route. The
average fare on the Rome Fiumicino - Milan Linatete is about 2.5 times the average fare on the
Rome Fiumicino - Milan Malpensa route (€85.59 ver€84.61). Given the different average fare
values and the estimated coefficients, a 10% iserem the market share leads to an increase of
€34.23 on the Rome Fiumicino - Milan Linate routel aeturn, and an increase of €9.90 on the

Rome Fiumicino - Milan Malpensa route and return.
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The variabldnter-modal Competitiomnas always had a negative and highly significaeffecient.
When flights compete with HSR services, airlines found to price 15.5% lower on the Rome
Fiumicino - Milan Linate route and return, and 2%er on the connection Rome Fiumicino -
Milan Malpensa route and return. The inter-modahpetition from HSR services leads to an
average savings for consumers of €13.26 on the Foumaicino - Milan Linate route, and of €9.90
on the Rome Fiumicino - Milan Malpensa route. Thane the empirical evidence is in favour of
the effectiveness of inter-modal competition inrérg a downward pressure on airline fares.

The relationship betwedBooking Dayand fares is non-monotonic. The coefficienBobking Day

is negative and significant, whereas the coefficadfrBooking Daysquared is positive and highly
significant. This means th&ooking Dayhas a negative effect on fares until the turningipis
reached. From the analysis we estimate the turpangt at the 28 day before departure. Beyond
that day, fares begin to increase as departuresggi@aches.

Finally, the variableOff Peakis not significant, which might be quite surprisirtdowever, the
absence of a significant price difference amongetsiots should be driven by the high demand on
the Rome-Milan city pair market, which is very cidad at each time of the day such that airlines
do not need to apply a peak-load pricing techniqu&hift the demand towards less crowded hours.
The results of the robust Hausman Test do not Usatb reject the null hypothesis that RE GLS

estimator is consistent.

7. Concluding comments

We study the competitive effects of HSR entry i thalian passenger market. Despite the
relevance of regulatory and policy implicationstlois issue, the research on the competing HSR
services is very scanty.

In this paper we deal with two issues. First, wplese the price and capacity effeofsintra-modal

competitionbetween HSR operators. Second, we measure thet effeater-modal competitioroy
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HSR on airline pricing behaviour. The analysisasried out on the Italian market because this is
the first and most extensive case where two raile@ypanies compete on an open access basis.
The results suggest that the incumbé&renitalia has not reduced its supply as a resuliNoV
entry. Actually, the data on daily frequencies hgt that Trenitalia increased the capacity
deployed on the lines by 30% from the year previoUSTV entry. The presence of the newcomer
has lead to an increase of the overall capacittherRome-Milan city-pair by 56%. The on-track
competition has resulted in a greater utilizatibthe network. The provision costs of HSR services
and the amount of public investments in new or aggd lines should be evaluated in light of the
benefits for the community, which appear to beeatmportant.

However, we do not find evidence of predatory mgcby the incumbent. In factrenitalids fares
are 29.92% to 34.67% higher th&iTVs. Instead, we find that the two railway compardes
engage in strategic pricing, although to a differdegree on different routes. Both rail companies
take into account the dynamics of the rival's pgcbehaviour, althougNTV seems to do so more
carefully thanTrenitalia when setting the tariffs over time.

It took about two years foNTV to begin its operations, as it encountered varuiffgculties in
obtaining the slots and the authorizations. Stiére is discrimination with respect to the spaces
allocated toNTV within the railway stations. This underlines thmpbrtance of the regulator
independence from the infrastructure owner andfatso the incumbent railway undertaking.

The results on the inter-modal competition showetfiectiveness of railway services in moderating
the level of fares charged by airlines. After colitng for IPD, airline market share and other fflig
characteristics, we estimate that the presencatef-modal competition on the Rome-Milan city-
pair market reduces airline fares up to 13.26 Euros

This finding sheds a new light on the effects oRH&mpetition, having not only a direct effect on
rail services (frequency and fares), but also aiggnt impact on the airline market. On a route
where airline competition is quite limited - duer fnstance, to the antitrust exemption granted to

Alitalia when it merged witlAirone - the presence of HSR services is a valuableftwaontrolling
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airfares. Competition among rail operators hass,thiso indirectly benefitted those consumers who
are captive to air services.

In defining policy interventions in the railway nkat, more attention should be posed to these
indirect benefits of inter-modal competition. Cuntlg, HSR infrastructure is mostly developed in
the north-centre of Italy, whose consumers sigaifity benefit from HSR transport services, both
directly (intra-modal competition) and indirecthinter-modal competition). The indirect effects
would be even more important for the citizen livinghe south of Italy, where the HSR network is
rather less developed. Besides the effect of mtidgrairfares, HSR services would enhance the
accessibility with positive spillovers on the ltali regions. The cost of providing HSR services
should also be compared with the indirect benédfigding to savings for travellers, thanks to the
competitive pressures on the airline markets. Qishg shouldAlitalia be again the object of
public intervention, the beneficial effect of cortipen should be balanced out against the public

subsidies that are allocatedAbtalia to cover losses.
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