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Abstract: This paper analyses the evolution of the prices of intercity high-speed rail (HSR)
services operated by the Spanish public company, Renfe, on the Madrid-Barcelona route
between April 2019 and June 2022. This period marks one of the most important events in
the recent history of railways in Spain: the end of Renfe’s monopoly and the opening of this
and other corridors to private competitors. Our main objective is to study the impact of
the entry of the first competitor, Ouigo, on the incumbent’s pricing strategy. Our analysis
confirmed that Renfe perfectly anticipated Ouigo’s entry and adjusted its prices about four
months before the market opened. Interestingly, the incumbent also modified its tariff
structure in advance according to the target customer’s willingness to pay. These results
may be of interest for the forthcoming liberalisation of other intercity corridors.
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1. Introduction

After China, Spain has the second longest high-speed rail network (HSR) in the world.
And, like many other European countries, its operating model began as a monopoly of a
public service company (Renfe) together with a public infrastructure manager. However,
in 2021, following the guidelines emanating from the European Commission’s legislation
(and the examples of other countries, such as Italy and Germany), the government decided
to open only some intercity corridors to competition. The justification given for choosing
this model (of partial liberalisation instead of a total and simultaneous opening of the
entire network) was to learn from possible successes and mistakes. This paper focuses
in particular on the role of HSR liberalisation between Spain’s two main cities: Madrid
and Barcelona.

Both cities were part of a railway model that had been monopolised for decades
and was now open to competition. In this context, it is very interesting to analyse not
only the overall effect or impact on prices—in principle we should expect a significant
reduction in the observed price levels—but also how the adjustment takes place. This
process, which is often overlooked in literature that tends to focus on quantitative effects,
can provide important insights into how competition actually works, how the strategic
interaction between incumbents and new entrants takes place, and, more generally, how
the liberalisation process as a whole could be improved in related sectors.

The history of railways in Spain provides a very interesting opportunity to build a case
study on this issue. From its beginnings in the second half of the nineteenth century, and
for almost 80 years, it was mainly associated with private concessions, but as a result of the
need to rebuild the infrastructure after the Spanish Civil War, it was deemed necessary in
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1941 to create a single state-controlled operator by nationalising and merging the existing
private companies. Renfe (an acronym for Red Nacional de los Ferrocarriles Espafioles) would
operate as a vertically integrated monopoly until 2005, when its activities were split into a
service provider (Renfe Operadora) and an infrastructure manager (later known as ADIF, or
Administrador de Infraestructuras Ferroviarias), both still under the control of the Ministry of
Transport [1]. This reform and others that followed in subsequent years were the result of a
process of railway liberalisation imposed from Brussels. See Section 2 for more details.

The gradual increase in intercity mobility in Spain, especially since the late 1960s,
has been a major challenge for Renfe, which has barely been able to maintain its market
share compared to road and air passenger transport. However, the implementation of the
high-speed rail (HSR) network marked a turning point on some routes, making the country
a world leader in the provision of these services, with a total network of more than 3600 km.
Spanish authorities, with the explicit support of European Union (EU) funds, have invested
considerable resources in this sector (more than 65 billion euros since 1987 according to
AIREF 2020 [2]), although the results in terms of traffic are less promising (only 5.6 billion
passengers per year, compared with 35.8 billion in France). Furthermore, the Spanish
competition authority, CNMC (Comisién Nacional de los Mercados y la Competencia),
has recently acknowledged that HSR is a very strategic sector that contributes to the
development of other industries and sectors and to regional cohesion.

As a result of EU regulations, the rail sector has been increasingly liberalised in other
European countries. Germany and Italy, for example, opened their high-speed lines to
competition from different operators a decade ago. Spain followed suit in 2020, and, with
less enthusiasm, France has recently joined in, finally removing high-speed rail from the
list of sectors awaiting market-orientated reforms [3].

Such a long process, in which the countries involved—including Spain—have had
to adopt liberalisation measures that have sometimes been difficult for public opinion to
understand or that have directly contradicted the ideological principles of the governments
that have had to implement them, is undoubtedly an interesting case study. In this context
and from an economic perspective, one of the most important issues when opening a
historically monopolised market to competition is to observe the pricing response of the
incumbent. As the European Commission (2012) [4] explicitly states, “(...) the introduction
of competition is expected to force operators to develop their cost efficiency, to increase
innovation and quality levels, and to benefit final consumers through price changes”.

Ideally, these “price changes” should be addressed mainly in quantitative terms (that
is, estimating how much the average fare per passenger km is reduced after the entry of
competitors on the same route). If we had aggregated data on prices, supply and demand
on the route, and even possible comparisons with other non-liberalised corridors, it would
be possible to build causal models, including difference-in-difference models, which would
help us to identify and quantify price changes. Unfortunately, this information is only
partially available at a disaggregated level, both from the companies” own observatories
and from public sources. There are also private companies that collect this information
but, surprisingly, they have exclusivity agreements that do not allow them to disclose
disaggregated information.

This paper deliberately opts for a descriptive methodology over a traditional quan-
titative approach, aiming to elucidate how prices actually change rather than simply
quantifying the changes. Such approaches are commonplace in economic research. Joskow
et al. [5], for instance, demonstrated that in liberalised markets like airlines, incumbents
not only lower prices upon competitors’ entry but are compelled to align with special
promotions and deals. Yamawacki [6] posited that the pricing reaction of incumbents is
specific to each firm and that the swiftness of this reaction is crucial for evaluating the
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significance and consequences of liberalisation measures. This paper’s primary contri-
bution lies in applying this method to Spain’s most significant intercity corridor, which
began experiencing competition in December 2020. We concentrate on the influence of the
first private competitor, Ouigo, which entered the market in May 2021, and evaluate the
response of the incumbent public monopoly, Renfe, to this new entrant. The research uses
an extensive database of average daily and monthly rail prices along the Madrid-Barcelona
route over three years, both before and after liberalisation, from 12 April 2019 to 24 June
2022. A distinctive and innovative aspect of this paper is the disaggregation of prices based
on users’ willingness to pay (WTP), distinguishing between ‘economy or low WTP” and
"business or high WTP’ travellers, to determine if the incumbent’s pricing strategy varies
with traveller type.

2. The Spanish HSR Liberalisation Process in Context

The initiative to open up HSR markets in Europe stemmed from the Commission’s
aim to achieve a more competitive and efficient outcome, with the expectation that end
users would benefit. Historically, the European economic model for rail passenger trans-
port markets was dominated by vertically integrated monopolies through state-owned
companies [7]. However, at the beginning of the 21st century, the European Union decided
to act and embarked on a profound regulatory journey towards the aforementioned market
opening and the entry of competition. This regulatory framework was divided into four
steps, publicly known as the four railway packages.

The process began in 2001 with the regulatory framework for the first of the four
packages. The First Package started the transformation by setting out the principles
for the vertical unbundling of the single public company into two separate companies,
both an infrastructure manager and a transport service provider. This was a necessary
first step to achieve a competitive market by separating the activities that can benefit
from competition (passenger transport services) from those that cannot (infrastructure
provision or management) [8]. The Second Package was published in 2004. It created the
European Railway Agency and defined the necessary provisions for the liberalisation of the
freight transport services. In 2007, through the Third Package, the regulator stipulated the
liberalisation of international passenger services from 2010, thus permitting any licenced
railway company to operate cross-border routes within EU economies. Lastly, in the Fourth
Package of 2016, the EU established the final regulatory step. It ordered the opening of
commercial passenger transport routes to private competition from December 2020 and
defined the technical requirements for private operators to access the market. Furthermore,
this last package concluded the establishment of the Single Rail Market Area. From this, the
process was concluded in terms of regulation, and any operator established in any Member
economy was allowed to offer its services in all the EU territory.

2.1. The Liberalisation Process in Spain

According to the European Commission (2012) [4], some European countries had
already successfully liberalised their passenger rail markets after the implementation of the
railway packages. In some of them, the market power of new entrants was noticeable, such
as in the Czech Republic (73%), Italy (34%), or Austria (18%). However, in many others,
such as Spain or France, competition was almost non-existent at that time. In Spain, the
implementation of the EU regulatory packages implied several legislative changes. The
model chosen for competition on the same route was the ‘framework contract’. This sets
out a series of rights and obligations between the service providers and the infrastructure
manager to ensure a minimum level of planning and coordination. This infrastructure
manager was ADIF, which remained a government-owned company.
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The high-speed rail market in Spain has been on the rise in recent years. According to
official data, the number of passengers who used these services in 2023 was the highest ever
recorded. More than 31 million people were transported by the country’s HSR operators
last year. In terms of monthly demand, the highest recorded was in April 2024, which
exceeded 3.1 million. Figure 1 shows that demand is growing at a significantly higher rate
than before competition. In the five monopoly years between January 2015 and January
2020, excluding COVID-19 periods, the number of monthly passengers increased by only
about 0.5 million. However, after pandemic periods and with market opening, we observed
growth of more than 1.1 million additional monthly passengers in the two years between
April 2022 and April 2024 alone.
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Figure 1. Evolution of monthly HSR demand in Spain (2015-2024).

During this period, the incumbent monopoly, Renfe, faced competition from two new
entrants. Firstly, the French company Ouigo started operating on the Madrid—Barcelona
corridor in May 2021. Second, a year and a half later, in November 2022, Italy’s Iryo started
its services on the same corridor (see Figure 2). The most recent data published by the
CNMC on passenger demand by operator show that the two new entrants have already
captured more than 39% of the market share of total HSR passengers in the country.
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Figure 2. Evolution of market shares after HSR liberalisation (monopoly = 1).
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The busiest intercity route in Spain in terms of trains and passengers remains the
Madrid-Barcelona corridor. In fact, CNMC data show that more than 43% of the total
number of HSR passengers in Spain in 2023 will be between these two cities. Between
Madrid and Barcelona, Renfe currently competes with both Ouigo and Iryo. In fact, the
effects of competition in terms of market share are more pronounced in this intercity
corridor. The two new entrants now have about 45% of the market share in terms of total
passengers (see Figure 3).
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Figure 3. Market share of all routes, in passenger km (CNMC data).

As a result, this corridor is the one whose passengers have benefited the most from
the opening of the market, as it has seen the greatest increase in demand and the sharpest
fall in average prices [9]. This is clearly reflected in the frequency of trains. In this corri-
dor, ADIF now offers 106 daily potential trips in both directions, while Renfe only used
58 during its monopoly period. Thus, in its latest report, the competition authority argues
that the Spanish HSR infrastructure was underused in the pre-competition period. Sub-
sequently, Spanish customers have benefited from a decrease in prices and an increase in
frequencies [10].

2.2. Liberalisation Results in Other Countries: Theoretical and Empirical Effects on Prices

The liberalisation of railway markets has prompted a growing body of theoretical
research investigating how the entry of competing train operators affects equilibrium
prices, patterns of competition, and consumer welfare. Central to this literature are formal
economic models that analyse the implications of entry under a range of competition
formats (such as Bertrand or Cournot), account for consumer heterogeneity, and consider
both static and dynamic market settings. The present survey reviews work that explicitly
addresses these core issues, focusing on papers employing formal analytic or structural
modelling within the context of liberalised or deregulated railway sectors.

Foundational models in this domain typically adopt static oligopoly frameworks
to examine price competition following entry. Ruiz-Rua and Palacin [11] developed a
two-stage entry-pricing game for high-speed rail, capturing both the fixed investment
decisions of entrants and subsequent Bertrand pricing by incumbent and entrant operators.
Integrating a discrete-choice demand system, their analysis yielded equilibrium outcomes
for entry, prices, and market shares while incorporating consumer heterogeneity through
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modal (rail versus air) substitution. Similarly, Cherbonnier et al. [12] constructed and
calibrate a differentiated-products Bertrand oligopoly model for French long-distance
passenger railways, explicitly considering business and leisure passenger segments and
contrasting open-access with franchise-based entry regimes. Both studies demonstrated
that entry reduced fares and impacted the competitive structure, with the extent of price
reduction shaped by the degree of consumer heterogeneity and service differentiation.

Complementing these theoretical frameworks, Ivaldi and Vibes [13] simulated static
inter- and intra-modal competition along a key German corridor, combining Nash equilib-
rium pricing with a heterogeneous consumer demand model spanning rail, air, and road
travel modes. Their results further confirmed that market entry—particularly by low-cost
rail operators—lowers equilibrium prices and redistributes market shares in the passenger
transport sector.

Dynamic perspectives are more limited but are exemplified by Coublucq et al. [14],
who simulated a multi-period model for U.S. freight rail. Incorporating both static Bertrand
pricing and dynamic investment decisions in network quality, their findings highlighted a
static-dynamic trade-off: entry reduces incumbent markups but also dampens long-term
investment in network quality.

Other contributions extend these core approaches to accommodate variations in com-
petition formats, regulatory regimes, and modal structures. For instance, Spulber andSi-
dak [15] analysed alternative access-pricing policies and competition models (Bertrand,
Cournot, Chamberlin) in a general network-industry framework, showing how regulated
access fees can support efficient entry and influence price competition.

Taken together, this theoretical literature employs a range of formal economic models—
static, dynamic, and regulatory—to rigorously evaluate the impact of entry on pricing in
railway markets, consistently identifying entry as a driver of lower equilibrium prices
and increased market contestability. However, comprehensive dynamic models with fully
integrated consumer heterogeneity remain scarce, and the effects of regulatory design and
network-wide competition continue to motivate ongoing research.

In particular, from an empirical point of view, Lérida-Navarro et al. [16] showed that
the EU regulatory process for rail liberalisation has, in general, had a positive impact
on the efficiency of the rail markets of member economies. The authors concluded that
liberalisation of rail markets is, on average, associated with enhanced efficiency gains for
the rail system in most EU economies. The most significant factor in promoting efficiency
seems to be the establishment of an “effective competition”, which is gauged through
a competition index encompassing various elements, including the number of market
entrants and shifts in the incumbent’s market share [17].

Esposito et al. (2017) [18] also conducted an empirical study on the impact of mar-
ket opening on quality, prices, and infrastructure investment for European economies.
However, their findings indicated that liberalisation did not appear to exert a discernible
influence on quality or prices. However, the evidence suggested that it had contributed
significantly to an increase in infrastructure investment.

In another study of competition in the European rail passenger industry, Beria et al.
(2016) [19] discussed two different expected scenarios in terms of pricing behaviour at the
end of the monopoly. As shown in Figure 4, using a simplified difference-in-difference
representation, the authors theorised two different possible behaviours in the price response
to entry. They presented a first scenario in which the effect is reflected in a “sudden” price
decrease, and a second scenario in which this effect is transitory or “delayed”. This second
scenario, the authors explained, can occur, for example, if the incumbent strategically
anticipates the competition and decides to cut prices some periods before entry. This
type of analysis was performed by Brenna (2024) [20], who assessed the impact of the
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competition price on the Madrid-Alicante and Madrid-Malaga routes using confidential
data, which we cannot replicate.

{al  wsudden» effect (b)  edelayeds effect or eblurreds effect
£ £ % fo
X DID = 4
g 2
=] 3
1] u
o v
= b=
o e
o +}
treated route in monopoly ...in competition .in monopoly ...in competition
— Routes with competition —Treated routes

— Routes without competition

Figure 4. Two theoretical scenarios of the expected price effects of competition.

As previously stated, our analysis will disaggregate most of the data by fare type
(economy vs. business) to evaluate whether the incumbent has treated all customer seg-
ments equitably. Some previous researchers have already addressed this aspect in their
research. For example, Froidh and Bystrom (2013) [21] posited that market liberalisation
was likely to result in a reduction in the price of economy class fares.

Beria et al. (2022) [22] also considered this disaggregation in their analysis of the
Italian rail market. In this pioneering experience, the first new rival, NTV, entered the
market in 2012, challenging Trenitalia’s monopoly position until that moment. The authors’
empirical findings revealed that the Italian incumbent did not anticipate entry but reduced
low-fare prices by approximately 15% in the year following the introduction of competition.
Interestingly, Trenitalia did not adjust its business class prices in response to the entry of
NTV. Therefore, there was no discernible impact of competition on these “first-class fares”,
while “second-class fares” saw a reduction of between 10% and 20%.

Furthermore, in the most recent articles to date, Laroche (2024) [23] conducted corridor
research on the impact of competition in the railway market on frequency and price. They
analysed a sample of European intercity corridors and found that competition had a
significant impact on frequencies, but not on economy class prices. They attributed this
result to the effect of oligopolistic organisations among operators. Similar results were
obtained for Serbia by Trifunovic et al. (2024) [24].

On the contrary, for the Spanish case, the regulatory authority, in its latest report on
rail markets, quantified the impact of liberalisation in terms of consumer surplus, with
gains of around 343 million euros between 2019 and 2023 [9]. The regulator stated that
these gains came mainly from the reduction in the average price of the service. However,
they showed that passengers on the Madrid-Barcelona corridor have benefited the most,
and attribute 25-30% of these gains to increases in demand.

3. Our Results: Identifiable Price Patterns

As discussed above, most of the research conducted on intercity rail fares in Europe
following liberalisation has focused on the quantitative aspects of incumbent pricing
strategies. However, the results of this research have not always been conclusive. The
objective of our research was to provide a more comprehensive understanding of the
Spanish case, including qualitative insights into Renfe’s response to competition.
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3.1. Data and Methodology

Our research was based on a comprehensive database of rail fares for all daily Renfe
HSR rail services on the Madrid-Barcelona corridor, including all fare types, from 12 April
2019 to 24 June 2022. The database contains a significant number of observations. For the
sake of simplicity and to facilitate our analysis, the data have been extensively processed
and transformed into daily and monthly average prices. In the absence of detailed data on
competitors’ prices, our analysis focuses only on Renfe’s pricing strategy in response to the
launch of the French private operator Ouigo in May 2021.

In addition, the dataset includes the specific type of fare associated with each obser-
vation of train price. Until July 2021, Renfe’s fares were divided into two tiers: Turista
(Economy) and Preferente (Business). The former was the cheapest option, while the latter
offered enhanced travel features at a premium price. Since then, Renfe has introduced a new
fare structure with three fare options. The new fare categories are ‘Bdsico’, ‘Elige” and ‘Elige
Confort’. The first one corresponds to the former ‘Turista’ fare. The former business fare
‘Preferente’ is now divided into ‘Elige’ and ‘Elige Confort’. The latter is the most expensive
and offers the most exclusive features.

This fare restructuring will be crucial for our research and can also be interpreted as
Renfe’s response to competition. It will allow us to carry out a very detailed breakdown of
the incumbent’s strategies, as our objective was to observe whether Renfe’s pricing strategy
in response to competitors was the same for each type of target customer. To achieve this,
we assumed that customers with a lower willingness to pay (WTP) buy the economy fares
and those with a higher WTP buy the more expensive fares. Consequently, the former
“Turista’ and the current ‘Bdsico” price observations were merged into a single time series of
economy fares, called ‘Low WTP’. Conversely, the former ‘Preferente’ was incorporated into
the ‘Elige’” and ‘Elige Confort’ observations to form a separate series of business fares called
‘High WTP’, as shown in Table 1.

Table 1. Renfe’s fare categories before and after July 2021.

Fare Type Time Series

Turista Low WTP

Before July 2021 Preferente High WTP
Bdsico Low WTP

After July 2021 Elige + Elige Confort High WTP

Although most of our analyses will be descriptive in nature, we can study in detail
Renfe’s pricing strategies for its primary services (designated as AVE, or Alta Velocidad
Espariola) in the context of competitive market entry and its low-cost services (named
AVLO). We will also examine whether Renfe adjusted prices in anticipation of competition,
reacted promptly, or demonstrated a delayed response, and whether Renfe’s behaviour
was different according to the type of fare. We also have data from a third ‘competitor’,
AVLO, as a low-cost subsidiary of Renfe since June 2021. However, our primary focus is on
analysing the main incumbent’s pricing behaviour.

Table 2 summarises the descriptive statistics of the daily average data that we will
use. Looking at all the prices for both directions on the Madrid (MAD)-Barcelona (BCN)
corridor during this period, the first thing we noticed is that AVE’s average prices are
almost double those of AVLO, Renfe’s low-cost operator. We obtained very similar AVE
averages, minimums, and maximums for both MAD-BCN and BCN-MAD trains, which
seems to indicate that Renfe’s pricing strategy did not differ according to the direction of
the route. On the other hand, on the MAD-BCN route, the average price of the business
fare was more than EUR 96 during the period analysed. This is, on average, more than 23%



Future Transp. 2025, 5, 66

90f18

higher than the prices observed for economy fares. On the BCN-MAD route, we found
similar price levels, with an average monthly price 22% higher for customers with a higher
WTP. Similar results were found for monthly prices (by customer type), as summarised in
Table 3. The remainder of this section examines in detail the qualitative patterns of the AVE
tariffs, in both daily and monthly series.

Table 2. Average daily fares of Renfe (AVE and AVLO). Data in euros.

Service Observations Mean Std. Dev. Min. Max.

AVE MAD-BCN 1103 79.09 16.34 45.06 127.87
AVLO MAD-BCN 734 41.52 9.24 21.52 85.29
AVE BCN-MAD 1103 78.82 10.18 43.63 130.15
AVLO BCN-MAD 734 41.20 11.24 19.87 83.54

Table 3. Renfe (AVE) average monthly rates by type of customer. Data in euros.

Observations

Service (Months) Mean Std. Dev. Min. Max.
Low WTP
AVE MAD-BCN 39 96.22 21.38 56.21 160.37
AVE BCN-MAD 39 95.71 19.94 58.12 133.72
High WTP
AVE MAD-BCN 39 78.09 14.53 51.65 106.81
AVE BCN-MAD 39 78.14 14.24 53.64 107.50

3.2. Changes in Daily Prices

The initial stage of the analysis will entail a graphical examination of the behaviour of
Renfe AVE’s average daily prices over the specified period, without differentiating between
fare types. This will enable us to evaluate the incumbent’s pricing strategy. The highest
price of the period was observed on 21 April 2019, approximately two years prior to the
introduction of competition, reaching an average of more than EUR 127. On the contrary,
the lowest price of the period was observed on 14 September 2021, with a daily average of
EUR 45, approximately four months after the entry of Ouigo. It is evident that there was a
significant price difference in the observed evolution. The price differential (highlighted in
Figure 5) began in January 2021 and reached its peak in September of the same year. In fact,
the price trajectory (illustrated by the red line within the yellow square) indicated a notable
shift in the slope from positive to negative in January 2021. This is an interesting finding
that should be taken into account. As previously stated, Ouigo entered the market in May
2021, and thus it may be inferred that Renfe’s pricing strategy in anticipation of competition
was to reduce prices approximately four months prior to the entry of the first competitor.
Figure 5 illustrates the daily prices for Madrid—Barcelona services.

Figure 6 shows the evolution of the prices in the other direction, the AVE trains from
Barcelona to Madrid. With some exceptions, we observed very similar behaviour. During
the analysis period, the average daily price paid by all passengers was reached on 14 April
2019, around EUR 130. On the contrary, the day on which prices reached the lowest level
observed was 15 September 2021. This was around EUR 43, again around 4 months after
the entry of Ouigo. The trend also showed the same gap, confirming that the incumbent’s
behaviour did not differ between the two routes.
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Figure 5. Average daily price of AVE (in EUR), Madrid-Barcelona direction.
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Figure 6. Average daily price of AVE (in EUR), Barcelona-Madrid direction.

From these figures, we can determine one of the key contributions to the paper. Our
data appeared to indicate that (contrary, for example, to the Italian case), Renfe’s pricing
strategy was to anticipate and adjust to competition approximately four months before the
entry of the first private competitor. We also used a linear regression of average monthly
prices on a demand variable (monthly passengers, as illustrated in Figures 2 and 3), a
cost variable (traction power supply, provided by ADIF), and a dummy variable that
takes the value 1 if there was competition in the period. Although the regression yielded
some non-concluding results, we conducted a Chow test, which assesses the presence of a
structural break in any period of the data. The results of this test undoubtedly confirmed
the existence of a structural break in January 2021, four months before the entry of Ouigo,
which is consistent with the aforementioned descriptive results.



Future Transp. 2025, 5, 66

11 0f 18

3.3. Changes in the Fare Structure

We are now in a position to analyse in more detail the behaviour of the monthly
average prices of AVE services, broken down by tariff type. As previously stated, the term
“low WTP” refers to customers who purchase economy fares, while “high WTP” customers
are those who opt for business fares. Figure 7 illustrates the monthly averages for business
or high WTP segment tariffs. The initial observation was that Renfe’s pricing strategy
appeared to be consistent on the MAD-BCN and BCN-MAD routes.
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Figure 7. Monthly average prices of the high WTP segment.

Second, despite the apparent stationarity, we have obtained an interesting result. If
we disregard the peaks in stationarity, we can clearly identify a downward trend in prices
from the outset of the period until April-May 2021. Prices began in April 2019 at an
average of approximately EUR 110-130 per month, and subsequently declined significantly,
reaching an average of around EUR 60 in March 2021, which was approximately half of the
initial level.

Third, we note that this lowest price level of the higher willingness-to-pay tariffs was
reached when the first private competitor entered the market. As noted previously, this
may be attributed to Renfe’s anticipation of the new competitor’s market entry. However,
following the entry of Ouigo in May 2021, the negative trend was reversed, with prices of
these business tariffs rising steadily until the end of the analysis period. This shift in Renfe’s
pricing strategy for business tariffs also coincided with the entry of AVLO. As we know,
AVLO is Renfe’s low-cost operator, whose average prices typically do not exceed EUR 40
(see Table 2). In addition, Ouigo does not offer special features or alternative business
rates. In light of the above, the change in the pricing of business tariffs can be attributed to
Renfe’s decision to compete with Ouigo through AVLO, rather than targeting higher-paying
passengers. It seems likely that price discrimination was applied towards AVE passengers
who were willing to pay the highest fares.

As stated previously, Renfe adjusted prices approximately four months prior to the
Ouigo launch, in January 2021. To provide a comprehensive overview, we have included
a curve with the average price until December 2020. This allowed us to observe how, fol-
lowing a significant reduction in prices, Renfe increased them to a level that is considerably
higher than before the price adjustment. Indeed, the average price for a journey between



Future Transp. 2025, 5, 66

12 0f 18

Barcelona and Madrid was EUR 126 in June 2022, compared to EUR 99 between April
2019 and December 2020. The average price of a journey between Madrid and Barcelona
was EUR 110 in June 2022, compared to EUR 99 between April 2019 and December 2020.
Furthermore, the estimated second-degree polynomial trend, which is the most appropriate,
indicated a perfect U-shaped curve pattern.

From these analyses, we can, therefore, conclude that Renfe’s initial pricing strategy
for its ‘higher-tier” customers was to reduce prices in order to compete with Ouigo’s entry.
However, once Ouigo and Renfe’s low-cost operator (AVLO) entered the market, they
stopped competing in prices with AVE services for this customer segment, and these types
of fares returned to pre-competition levels and increased even higher.

A different scenario was observed in the case of prices for passengers with a lower
willingness to pay or economy fares. Figure 8 illustrates the monthly average prices for
the most economical fare option on both the MAD-BCN and BCN-MAD routes. As in the
previous scenario, Renfe’s pricing strategy remained consistent for these customers.
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Figure 8. Monthly average prices of the ‘low WTP’ segment.

However, there is now a clear and constant negative linear trend in average prices.
Following liberalisation, the prices of the AVE fare type “low WTP” decreased significantly.
In fact, in January 2021, there was again a significant discrepancy. This indicates that Renfe,
again in anticipation of the impact of competition, adjusted its prices approximately four
months before the arrival of Ouigo. It is noteworthy that prices for the “low WTP” consumer
segment have remained at this lower level since the entry of Ouigo and AVLO, in contrast
to the case of the business travellers’ segment. The initial average price was between EUR
80 and EUR 100. Following the introduction of competition, prices fell to a range between
a minimum of EUR 51 and a maximum of EUR 72 until the end of the analysis period,
representing a significant reduction. A review of the average price up to December 2020
revealed that it did not even approach this level during the analysis period. Therefore,
the findings revealed that Renfe has considerably lowered prices in an effort to attract the
lowest-tariff customer segment, commencing the adjustment process approximately four
months prior to the competition’s entry. Furthermore, the price reduction of these economy
fares was sustained and never reinstated to pre-competition levels.

To gain a final and comprehensive understanding of price trends, we present the
average for six months for both customer segments over the initial and concluding six-
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month periods of the analysis (April to June 2019 and April to June 2022, respectively).
The initial period was characterised by a monopoly, while the subsequent period was
competitive. Figure 9 appears to corroborate our previous assertions.
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Figure 9. Evolution of the six-month average price of AVE, by route and client segment.

Following the introduction of competition, Renfe has maintained a lower price point
for AVE services exclusively within the customer segment with the lowest WTP. On the
contrary, the segment with the highest WTP exhibited an even higher average price at the
end of the period than before competition. This indicates that Renfe did not adjust the prices
of the more expensive tariffs in the long term following the commencement of competition.
These results are not unreasonable when we consider that Ouigo entered the market as
a low-cost operator and, therefore, is expected to compete mainly for the economy tariff
customer segment.

To conclude this analysis, Table 4 presents a summary of the evolution of prices in
three equivalent periods in 2019 and 2022, disaggregated by tariff type. This enabled us
to quantify the absolute and relative changes in prices from the monopoly period to the
equivalent post-competition period. The periods under consideration were April, May, and
June. Once again, the results demonstrated that Renfe did not consistently reduce prices
for the high WTP class. There was no discernible trend in the evolution of prices for this
customer segment over comparable periods. We observed a price decrease of 5.5% in the
first period, no significant change (0.7%) in the second period, and a significant increase
of 9.4% in the third period. It is, therefore, not possible to quantify a consistent effect on
the prices of Renfe’s business tariffs. However, it can be confirmed that they were not
consistently reduced after the entry of competition. This finding is consistent with the
results of the previous descriptive analysis. On the contrary, as previously indicated by
graphical analysis, we observed a sustained and significant reduction in prices during the
periods under review. The initial price reduction was 19.2%, followed by a further 18.5% in
the second period and a more substantial +20% reduction in the third period. Therefore,
we can conclude that Renfe reduced its economy class prices by an average of 18% to 20%
after market opening. These results for the Spanish incumbent are comparable to those
reported by Beria et al. (2016) [19] for the Italian case (see Section 2.2 above).
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Table 4. Evolution of average prices by tariff type. Data in euros.
. 2019 2022 Total % Change 2019 2022 Total % Change
Time Average Average Change ° & Average Average Change ’ &
Period.

eno Low WTP Fares High WTP Fares
1-30 April 90.15 72.81 -17.3 —19.2% 129.28 122.13 —7.15 —5.5%
1-30 May 84.59 68.93 —15.6 —18.5% 110.68 109.89 —0.80 —-0.7%
1-30 June 88.51 70.45 —18.06€ —20.4% 107.52 117.64 10.12 9.4%

4. Results: Event Study

Finally, this section outlines the application of the event study methodology to our
dataset. This statistical tool, developed by MacKinlay (1997) [25], enabled us to evaluate the
impact of a specific event on observed prices. In this instance, the event under analysis was
the entry of Ouigo into the Spanish market in May 2021. The event window was two years
long, comprising the 12 months preceding and the 12 months following the event date.
The price evolution was calculated as the difference between the average monthly price
in the 12 months before and after the introduction of competition and the price observed
in the month of entry. This allowed us to identify any notable patterns in the evolution of
observed monthly average prices in the event window relative to the month of entry. Once
again, the analyses were broken down by fare type and route.

The calculations were based on the following definition:

Difference in price = Price t — Price entry
where:

e  DPrice t: average price in month t,
e  DPrice entry: average price in the month of entry of competition (20 May 2021).

4.1. Business Fares

We began by conducting a qualitative analysis of the evolution of business tariffs.
As expected, the evolution observed for both routes, Madrid-Barcelona and Barcelona-
Madrid, was similar. The data in Figures 10 and 11, where the polynomial lines represent
the adjusted trend, show a significant price differential in the seventh and eighth months
prior to Ouigo’s launch. This may be attributed to the travel restrictions imposed by the
pandemic, which led to a decrease in prices. Notwithstanding this outlier, evidence suggests
that the average price in most months preceding the entry date was higher than that of the
event month. This positive difference tended to decrease in value as the date of entry into
the market approached. However, it is evident that as soon as Ouigo entered the market
(month 0), the prices of business tariffs increased significantly, and the difference with
respect to the month of the event rose steadily. Indeed, it is evident that on the Barcelona—
Madrid route, in the year following the introduction of competition, there was no instance
where the price was equal to or lower than that observed in the month of the event.

Additionally, it should be noted that the AVE business tariffs for both routes reached
their lowest price point during the analysis period in the month preceding Ouigo’s entry
(point —1). Furthermore, we can ascertain that in the year following the entry of the first
competitor, Renfe had already increased prices for AVE business fares by an average of
approximately EUR 50-60 in the Madrid-Barcelona corridor. In other words, the prices of
these tariffs increased by a greater amount in the year following entry than they had fallen
in the year preceding competition.
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Figure 10. Differences in AVE business rates since liberalisation (MAD-BCN).
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Figure 11. Differences in AVE business rates since liberalisation (BCN-MAD).

4.2. Economy Fares

A shift in focus to the cheapest tariff type revealed a strikingly divergent behavioural
pattern (Figures 12 and 13). Prior to Ouigo’s market entry, Renfe’s prices were observed to
be between EUR 20 and 40 higher than in the month of entry. The gap began to narrow
significantly around four months prior to the introduction of competition, reflecting Renfe’s
proactive strategy. This indicated that prices had already been adjusted to the level of
competition in the three months preceding the entry of the new competitor. Following
the introduction of Ouigo, prices for economy fares continued to decline for another four
months. After five months of competition, no significant gaps were observed. Therefore,
Renfe appeared to maintain prices at a consistent level, comparable to that observed in
the event month, at least until the conclusion of the analysis period. A highly fitting
second-degree polynomial equation demonstrated a clear pattern in prices during the event
window. This was a clearly negative trend, which stabilised around 0 (no difference and,
therefore, similar average prices) one year after the event date.
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Figure 12. Differences in the prices of the AVE economy since liberalisation (MAD-BCN).
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Figure 13. Differences in AVE economy prices since liberalisation (BCN-MAD).

5. Discussion and Conclusions

The liberalisation of Spain’s high-speed rail market, particularly on the Madrid-
Barcelona corridor, has led to increased competition that has clearly benefited consumers,
especially through lower prices and greater choice. The entry of Ouigo in May 2021
prompted the incumbent operator, Renfe, to engage in strategic price competition, including
anticipatory price reductions for its AVE services even before the competitor’s arrival.
However, Renfe’s pricing response was not uniform across all fare types. While economy
AVE fares saw substantial and sustained reductions—averaging 18% to 20% lower than
pre-liberalisation levels—a disaggregated analysis showed that business-class fares experi-
enced only temporary price cuts. After an initial reduction following Ouigo’s entry, business
fares increased again when Renfe’s own low-cost operator, AVLO, began operating, and
continued to rise in the following year. This U-shaped pricing pattern indicates that Renfe
focused its competitive efforts on retaining price-sensitive customers, while maintaining
higher prices for business travellers, a segment not directly targeted by the new entrant.
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For policymakers and stakeholders, these findings highlight several important im-
plications. First, the positive impact of competition on consumer welfare is evident, but
there is a risk that benefits may be unevenly distributed, favouring economy passengers
over business travellers. This suggests the need for regulatory oversight to ensure that
all passenger segments benefit from liberalisation, not just those most sensitive to price.
Second, the ability of incumbents to anticipate and strategically respond to new entrants
underscores the importance of strong, independent regulation to prevent anti-competitive
practices, such as predatory pricing or discriminatory access to infrastructure. Policymakers
should ensure a level playing field by enforcing transparent access and fair competition
rules, while also monitoring the long-term effects on service quality and investment.

Moreover, the Spanish experience, while similar to that of Italy, revealed unique market
dynamics that should inform future liberalisation efforts in other corridors or countries.
Policymakers should tailor regulatory frameworks to local market conditions, support
continued investment in infrastructure, and consider integrating environmental objectives
to maximise the modal shift to rail. Ultimately, liberalisation can deliver substantial
consumer benefits and market growth, but only if accompanied by vigilant regulation and
policies that promote both competition and equity across all segments of the passenger
rail market.
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