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“I wish now to consider competition systematically as a procedure for discovering
facts which, if the procedure did not exist, would remain unknown or at least would
not be used” (Hayek, 1968/2002, p. 9).



ABSTRACT

This thesis comprises three essays that examine competition in the Brazilian airline industry.
The first essay investigates the locus of competition by defining the geographic scope of the
relevant market. To this end, it employs a systematic, elasticity-based methodology to assess
potential competitive relationships among Brazilian airports, estimating price elasticities and
applying the Hypothetical Monopolist Test using monthly fare data from ANAC spanning the
period from 2014 to 2024. The results suggest that the geographical relevant market is defined
at the origin—destination (route) level instead of an airport-route market in Brazil. The second
essay analyzes the price effects of cooperative arrangements among airlines (code-sharing),
thereby contributing to the understanding of competitive interactions within the industry.
Specifically, it examines the codesharing agreement between LATAM and the IAG Group in
2017. Difference-in-differences models are estimated using monthly international fare data
from ANAC for the period between 2016 and 2018 on the Sdo Paulo-London and Sao
Paulo—Madrid routes. The findings indicate that the competitive effects of cooperation are
heterogeneous across routes and passenger segments and depend on antitrust remedies: while
no statistically significant effect is identified for the Sdo Paulo—-London route, business-class
fares on the S3o Paulo—Madrid route increase by approximately 30%. The third essay
examines the competitive effects of the role of small carriers in disciplining prices exploring
the case of the exit of VOEPASS from the market in March 2025. Difference-in-differences
and Generalized Synthetic Control models are employed to estimate price effects both on
routes directly served by the airline and on routes in which it may have been perceived as a
potential entrant. Using monthly fare data from ANAC from May 2023 to Dezember 2025,
the results demonstrate that, despite its limited national market share, the exit of VOEPASS is
associated with statistically and economically significant fare increases not only on the routes
it served but also on routes where it exerted competitive pressure as a potential competitor.
Taken together, the findings underscore that competition in the Brazilian airline industry is
fundamentally route-specific and that competitive assessments should be conducted in a

context-dependent manner.

Keywords: Competition; Airline industry; Relevant market definition; GMM; Code-sharing;

Difference-in-Differences; Exit effects; Generalized Synthetic Control, Impact evaluation.



RESUMO

Este trabalho é composto por trés ensaios que analisam a concorréncia na industria aérea
brasileira. O primeiro ensaio investiga onde a concorréncia ocorre por meio da defini¢do do
mercado relevante geografico. Para isso, emprega-se uma metodologia sistematica baseada
em elasticidades, que avalia potenciais relagdes competitivas entre aeroportos brasileiros por
meio da estimagdo de elasticidades-preco e da aplicacao do Teste do Monopolista Hipotético,
utilizando dados mensais de tarifas da ANAC referentes ao periodo de 2014 a 2024. Os
resultados sugerem que o mercado relevante ¢ definido no nivel origem—destino (rota). O
segundo ensaio analisa os efeitos de prego de cooperagdes entre companhias aéreas,
contribuindo para a compreensao das interagdes competitivas no setor. Especificamente,
examina-se 0o acordo de codeshare entre a LATAM e o Grupo IAG nas rotas Sao
Paulo—Londres ¢ Sao Paulo-Madri. Modelos de Diferengas-em-Diferengas sdo estimados com
base em dados mensais de tarifas internacionais da ANAC para o periodo de 2016 a 2018. Os
resultados indicam que os efeitos competitivos da cooperacao sdo heterogéneos entre rotas e
segmentos de passageiros: enquanto ndo se identifica efeito estatisticamente significativo na
rota Sdo Paulo—Londres, as tarifas da classe executiva na rota Sdo Paulo-Madri aumentam
aproximadamente 30%. O terceiro ensaio examina os efeitos concorrenciais da saida da
VOEPASS do mercado em margo de 2025, com énfase no papel das companhias aéreas de
pequeno porte na disciplina de precos. Modelos de Diferencas-em-Diferengas e de Controle
Sintético Generalizado sdo utilizados para estimar os efeitos sobre as tarifas tanto nas rotas
diretamente atendidas pela empresa quanto naquelas em que ela poderia ser percebida como
uma potencial entrante. Utilizando dados mensais de tarifas da ANAC referentes ao periodo
de maio de 2023 a dezembro de 2025, os resultados demonstram que, apesar de sua
participag¢do limitada no mercado nacional, a saida da VOEPASS esta associada a aumentos
de tarifas estatisticamente significativos ndo apenas nas rotas que operava, mas também
naquelas em que exercia pressdo competitiva como concorrente potencial. Em conjunto, os
resultados ressaltam que a concorréncia na industria aérea brasileira ¢ fundamentalmente
especifica por rota e que as avaliacdes concorrenciais devem ser conduzidas de forma

contextualizada.

Palavras-chaves: Concorréncia; Induastria aérea; Definicdo de mercado relevante; GMM;
Code-sharing; Diferencas-em-Diferencas; Efeitos de saida; Controle Sintético Generalizado;

Avaliagao de impacto.
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1. INTRODUCTION

Competition is a pervasive yet elusive concept. At its core, it reflects an economic
relationship arising from individuals’ self-interest that produces socially beneficial outcomes
(Smith, 1988). Building on this foundation, it can be understood as the strategic interaction
among firms that constrains market power and shapes prices, quantities, and innovation under
conditions of scarcity (Tirole, 1988). From a dynamic perspective, it operates as a procedure
through which decentralized and imperfect information (such as costs, technologies, and
consumer preferences) is revealed through market interaction (Hayek, 2002). Competition
thus resembles a flight without a destination airport or a fixed route: some airplanes land
prematurely, others join the airspace mid-journey, some maintain steady flights, and a few try
to gain an advantage by catching favorable air currents.

Understanding competition within an industry is complex. It has multiple dimensions
and can be examined from different, yet complementary, perspectives, including pricing
behavior, capacity decisions, market structure, and strategic interaction. This complexity is
particularly evident in the Brazilian airline industry, which constitutes the focus of this thesis.

In recent years, the Brazilian passenger air transport industry has reached record
levels of activity, with approximately 100 million passengers transported in the last year alone
(ANAC, 2026). This expansion reflects a series of changes that have taken place over the past
decades. The industry has transitioned from a regime in which fares were regulated by the
government and air passager travel was largely restricted to high-income consumers to a
competitive environment characterized by price rivalry among airlines, substantial demand
growth, and increased network connectivity across the country. As competition intensified,
the consumer base broadened significantly, incorporating lower-income passengers.
Throughout this process, market dynamics have been influenced by firm entry and exit, the
emergence of new business models, and the formation of strategic agreements, all of which
contributed to changes in the industry’s market structure (Ferreira, 2017; Lima, 2022, 2020;
Resende; Amorim; Valente, 2020).

The main questions this work addresses lie at the core of competition in the Brazilian
airline industry: where competition occurs, how firms compete or collaborate, and which
agents play a central role in shaping the industry’s competitive dynamics. Three essays were
developed to shed light on these questions by examining issues that are novel or have not yet

been studied in depth in the Brazilian airline industry.
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The first essay investigates the definition of the geographic relevant market while
explicitly accounting for the possibility of competition between airports. Consumers of air
transport make a two-level choice when deciding to travel: they choose not only the airline,
but also the airport from which they depart (Ishii; Sunyoung; Van Dender, 2009; Pels;
Nijkamp; Rietveld, 2001). Despite this, both the academic literature and competition
authorities have largely overlooked the possibility of competition among Brazilian airports,
instead defining the geographically relevant market at the route or city-pair level, where each
origin—destination airport pair or origin—destination cities pair is treated as a distinct market
(Araujo; Borges, 2024; CADE, 2017a; Franke; Resende, 2024; Lima, 2020; Oliveira, 2021;
Severino; Resende; Lima, 2021). To the best of our knowledge, only Domingos, Falcdo, and
Silva (2022) examine the possibility of inter-airport competition in Brazil, and their analysis
is limited to the airports in Natal and Recife.

To study the definition of the geographic relevant market in the Brazilian airline
industry, we propose a systematic methodology applied across Brazil and estimate cross-price
elasticities between 398 airport pairs and potential competitors using Generalized Method of
Moments (GMM) models and domestic airfare data from ANAC. These elasticities are then
used to conduct the Hypothetical Monopolist Test (HMT), the most widely accepted
methodology for defining relevant markets in antitrust analysis (CADE, 2010, 2021; Coate;
Ulrick; Yun, 2021; O’Brien; Wickelgren, 2003; OECD, 2012). In this sense, we provide a step
forward in the analysis of competition between airports by placing it within the discussion of
the HMT and Critical Loss Analysis, a methodology not previously used in the multi-airport
system literature.

The cross-price elasticities are significant and positive for different forms of
interaction: mutual competition, in which airports influences each other prices symmetrically,
and unilateral competition, in which one airport might constrain the other in the absence of
reciprocal pressure. However, when we consider the Hypothetical Monopolist Test as the
methodology to define the relevant market, each airport constitutes a distinct market. In other
words, when considering the competitive pressure dimension, regional airports in Brazil do
not compete against each other, even when they are located within the same metropolitan
area.

The second essay focuses on the specific effects of a widely adopted industry
strategy: the code-sharing agreements. Code-sharing agreements allow one airline to use
another carrier’s flight code, thereby expanding its network without incurring the full costs of

marketing or operating additional flights. The downside is that, once in an agreement, the


https://www.zotero.org/google-docs/?jq7rfk
https://www.zotero.org/google-docs/?jq7rfk
https://www.zotero.org/google-docs/?dmuNA2
https://www.zotero.org/google-docs/?dmuNA2
https://www.zotero.org/google-docs/?AmuhbY
https://www.zotero.org/google-docs/?AmuhbY
https://www.zotero.org/google-docs/?CQ0ZBZ
https://www.zotero.org/google-docs/?CQ0ZBZ

airlines gain access to information about an effective or potential competitor. This issue is
particularly relevant in the case of parallel code-sharing, where both partners operate on the
same routes (Brueckner, 2003; Gualini et al., 2024; Le; Yimga, 2023; Oum; Park; Zhang,
1996).

Although many studies have sought to understand the effects of such agreements, to
the best of our knowledge, none have attempted to estimate their impact in the Brazilian
market on airfares. Nevertheless, codesharing represents 61.92% of all international tickets
sold in Brazil (ANAC, 2021).

A particularly relevant example of codesharing is the 2017 extended agreement
between LATAM and the IAG Group. This code-sharing is of special interest not only
because it offers an opportunity to understand the effects of such agreements in the Brazilian
context, but also because it involves CADE, the Brazilian antitrust authority. Since the
agreement involved parallel codesharing on two highly concentrated routes (Sao
Paulo-London and S3o Paulo—Madrid), the authority closely analyzed the deal and, to
approve it, imposed remedies on the Sao Paulo—London route, requiring the companies to
maintain the same capacity levels after approval (CADE, 2017b). This case is particularly
informative because it allows a comparison of the effects on two routes under different
regulatory restrictions and has not been examined in the code-sharing literature that seeks to
understand the impact of such agreements on airfares (Brueckner, 2003; Brueckner;
Singer, 2019; Brueckner; Whalen, 2000; Gualini et al., 2024; Whalen, 2007). It also
provides an opportunity to discuss how firms organize (whether through competition or
collaboration) and how this can influence market outcomes, and how competition policy can
help shape them.

To estimate the effects of the LATAM-IAG codesharing agreement, we use
difference-in-differences (DiD) and generalized synthetic control (GSC) models with fixed
effects to estimate the effects of the agreement on the airfares of each route (Sao
Paulo-London and Sdo Paulo—Madrid) and passenger class separately. This disaggregated
approach is also different from what we observe in the literature and allows us to correctly
identify the effects of this kind of agreement, considering the market specificities of both
routes. The results are heterogeneous. Considering the DiD models, fares on the Sdo
Paulo-London route remained largely wunchanged after the agreements, whereas
business-class fares on the Sdo Paulo-Madrid route increased by approximately 20%.
Considering the GSC models, we observe no significant effect on either route, with a few

significant points for the Sao Paulo—Madrid route in Business class after the treatment. In this
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case, no sample test could be performed due to data limitations. Overall, these findings
indicate that the impact of codesharing depends on market conditions, passenger segments,
and regulatory oversight. They also underscore the critical role of antitrust authorities in
carefully evaluating such agreements to prevent potential abuse of market power and to
safeguard consumer welfare.

The third essay investigates the effect of an airline’s exit from the market, with a
particular focus on the most recent exit in the Brazilian airline industry: Voepass (formerly
Passaredo). The Brazilian airline market has undergone substantial structural changes over the
past decades, including the entry of airlines such as Azul, Avianca, and Webjet, and the exit of
carriers such as Avianca, Varig, and VASP. Naturally, airline entry and exit are expected to
affect market outcomes, with the magnitude of the effect generally related to the airline's size
(Araujo; Borges, 2024; Hofer; Dresner; Windle, 2009; Lima, 2022, 2020; Oliveira; Lucinda,
2024; Resende; Amorim; Valente, 2020). However, this raises an important question: to what
extent can the exit of a small airline influence market outcomes?

In this context, analyzing Voepass's exit is particularly informative, as it helps us
understand the impact of a small carrier effectively exit on market dynamics. While previous
studies have examined the effects of airline exits, to the best of our knowledge, none have
focused only on the consequences of a smaller airline leaving the market, making this analysis
unique.

To assess the impact of Voepass’s exit, we employ both Difference-in-Differences
(DiD) and Generalized Synthetic Control (GSC) methods using ANAC fare data from May
2023 to Dezember 2025. We analyze markets where Voepass acted as an active competitor
and as a potential competitor.The use of the GSC method represents a methodological
contribution to the literature on airline exits. Moreover, unlike the existing literature (Oliveira;
Lucinda, 2024), we estimate the effects by defining potential competition as markets where
Voepass had previously operated. We also estimate the effects restricting the sample to routes
in which the only market change was the airline’s exit.

The results for the airline’s exit from the routes it previously operated indicate a
positive price effect of approximately 15% when we focus on markets in which the only
structural change was the airline’s exit and where it held at least 20% market share. In terms
of potential competition (that is, the airline’s ability to exert a competitive constraint on
incumbents) we find that routes previously served by the airline also exhibit a statistically
significant effect, with an estimated impact of around 17%. These findings suggest that even

relatively small carriers can exert a meaningful influence on prices when they act as effective
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or potential competitors. However, their ability to discipline prices appears to be
context-dependent, arising only under specific market conditions.

The first essay implies that the locus of competition in the Brazilian airline industry
does not vary across multiple spatial levels, and airport characteristics appear to play a limited
role in Brazilian consumers’ decisions. Airlines in Brazil, therefore, compete in markets
defined at the route level. Competition in the airline industry is route-specific, and this should
be taken into account when designing public policies and conducting future research.

Our second essay provides insights into how airlines compete and collaborate by
analyzing their strategic interactions. Codesharing, for instance, is neither pure collusion nor
pure competition. The heterogeneous results observed in our analysis suggest that airlines
compete strategically, adapting their pricing decisions to market characteristics, particularly
demand elasticity, and to the regulatory framework. These findings highlight that competition
in the airline industry is context-specific, shaped both by firm strategy and institutional
constraints.

The results of the third essay provide insights into which agents shape competitive
dynamics in the Brazilian airline industry. Even a relatively small carrier at national level can
exert a meaningful impact, although this effect is restricted to contexts in which their entry
threat is credible or its helps a significant share of the market. It demonstrates that the
competitive behavior of small airlines, regardless of size, can significantly influence market
outcomes.

The insights presented in this thesis highlight the importance of context-specific
analysis for policymakers. Relevant markets is route-specific. Competition arising from
collaborative strategies between airlines produces effects that depend on market
characteristics and the regulatory framework. Moreover, even small carriers at the national
level can influence market outcomes and exert competitive pressure but within the specific
contexts.

This thesis is composed of three essays. The next section presents an overview of the
Brazilian airline industry and its competition dynamics, including the role of regulatory
authorities such as ANAC. The first essay discusses the definition of relevant markets in the
industry. The fourth section examines the effects of codesharing agreements on airfares, while
the fifth analyzes the consequences of Voepass’s exit from the market. Finally, the last section

presents our conclusions.



2. BACKGROUND

The Brazilian airline industry has undergone significant changes over the past
decades, substantially affecting competitive dynamics. In this section, we provide an
overview of the industry’s history, its main characteristics, and the competitive dynamics that

shape it. We focus on commercial passenger air transport.
2.1.  HISTORY OF BRAZILIAN PASSENGER AIR TRANSPORT

Although the Brazilian aircraft inventor Santos Dumont made his first flight in 1906,
civil air transport in Brazil began in 1927 when VARIG, the first airline authorized by the
government to operate in Brazilian airspace, made its first flight from Porto Alegre to Rio
Grande (Aviagao Comercial, 2024).

During the 1930°s and 1940’s, the sector’s operations remained stable, with air
transport services provided by five airlines operating in regional markets until the end of
World War II. After the war, large quantities of military aircraft were released onto the market
at low prices, leading to rapid expansion of the sector. During this period, around 50 new
airlines were created in Brazil. Over the following decades, most of these companies exited
the market or were acquired by others (“Aviacdo Civil Brasiliera: Sua Politica, Seu Futuro”,
1974; Lima, 2022).

By the 1990s, the industry had once again become highly concentrated, with
operational control held by a few companies (Varig, Vasp, Transbrasil, and TAM). The sector
was heavily dependent on government incentives and characterized by regulated high prices.
As a result, air transport functioned as a luxury good, accessible only to a small segment of
consumers (Lima, 2022, 2020).

In the late 1990s and 2000s, this scenario changed. To foster a more competitive
environment, the Departamento de Aviagao Civil (DAC), founded in 1931 and the sector’s
regulator at the time, approved authorizations that enabled new competitors to enter the
market. In addition, DAC established the regulatory framework for commercial cooperation
between airlines, including alliances and codeshare agreements. The first effect of these new
regulatory rules was a wave of cooperative agreements between international and domestic
carriers, beginning with the agreement between All Nippon Airways (ANA) and Varig, which
formalized plans to launch codeshare services between Japan and Brazil in 1999 (Aviation

Week, 1999; Ministério da Aeronattica, 1999; Resende; Amorim; Valente, 2020).
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Due to these changes, GOL entered the market in 2001, offering low-cost flights and
leveraging its access to key airports, notably Congonhas in Sdo Paulo and Santos Dumont in
Rio de Janeiro. Also in 2001, Transbrasil exited the market. In 2004, Oceanair acquired
Avianca Colombia, consolidating the Avianca brand as an important player in the Brazilian
market in the years that followed. In 2005, Webjet also entered the market, adopting a
business model similar to GOL's. In the same year, TRIP began operating scheduled domestic
passenger services. In 2008, a new and important competitor entered the market: Azul
Airlines. The company successfully established itself by adopting a distinct strategy, operating
smaller aircraft that enabled direct flights to secondary and regional airports, thereby
overcoming existing entry barriers. And, the Departamento de Aviagdo Civil (DAC) was
replaced as the sectoral regulator by the Agéncia Nacional de Aviacao Civil (ANAC) in 2005
(Costa; Oliveira, 2015; Lima, 2022, 2020; Resende; Amorim; Valente, 2020).

The emergence of new players in the 2000’s transformed the Brazilian passenger air
transport industry, shifting it from a predominantly point-to-point regional structure to a
hub-and-spoke system characterized by connecting flights and traffic concentration at major
airports (Ferreira, 2017). Some companies faced difficulty adapting. This was the case of
VARIG and VASP. VASP operated its final flight in 2005. VARIG filed for bankruptcy in
2006 and was subsequently acquired by GOL in 2007, primarily due to the strategic value of
its airport slots (Aviagdo Comercial, 2024; Lima, 2022, 2020).

A new wave of consolidation then hit the sector in 2010’s with the mergers between
LAN and TAM to create LATAM, and with GOL's acquisition of Webjet, both in 2011. In
2012, the merger between Azul and TRIP took place. As a result of these movements, the
sector became highly concentrated, with four airlines (GOL, Azul, LATAM, and Avianca)
accounting for approximately 99% of the domestic market share (Resende; Amorim; Valente,
2020).

Recently, the market has been marked by the exit of three airlines. Avianca Brasil
declared bankruptcy and left the market in 2019. In 2022, Itapemirim existed the market after
its entry in 2021. Recently, Voepass was prohibited from operating in March 2025 (ANAC,
2025¢; Araujo; Borges, 2024; Oliveira, 2021).

2.2.  CHARACTERISTICS OF THE AIRLINE INDUSTRY

The Brazilian airline industry has experienced growth since the early 2000s. This

reflects not only positive demand conditions but also improvements in supply capacity and
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operational performance (ANAC, 2026). This section presents key characteristics in the

Brazilian air transport sector.
2.2.1. Demand

As mentioned earlier, for most of its history, air transport in Brazil was limited to a
small group of consumers because of high fares. Since the early 2000s, this scenario has
changed significantly, with a substantial increase in passenger numbers driven by the
inclusion of lower-income consumers in the market (Lima, 2020). The figure below
illustrates how the number of passengers transported on domestic flights increased from
approximately 3 million in 2000 to 9 million in 2025. A similar trend is observed in
international flights, for which the number of passengers rose from 0.5 million to 2.5 million

over the same period.

Figure 1: Air Passenger Traffic in Brazil (2000 - 2025)

Air Passenger Traffic in Brazil (2000-2025)

— Domestic Flights
International Flights

Number of passengers (Mi)
or

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2024 2026
Year

Source: Authors’ elaboration based on ANAC data.

Beyond the reduction in airfares, the recent expansion of air travel demand is closely
linked to economic development, which constitutes the main external driver of growth in the
sector. Brazil’s GDP in PPP increased substantially after monetary stability was achieved in
the mid-1990s, rising from approximately 9,091.12 USD in 2000 to around 22,338.5 USD in
2024 (World Bank Group, 2026). This improvement in income levels translated into a

significant expansion of the potential consumer base for air transport, as reflected in the
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current income profile of Brazilian passengers. The profile of Brazilian consumers indicates
that, in 2023/2024, the majority (65.4 %) belong to the higher-income classes A and B, 30.6 %
belong to class C, and the remaining 3.9 % belong to classes D and E' (ABR; ACI, 2025). In
addition, for international flights, demand has been supported by international promotional
campaigns that position Brazil as a welcoming destination (ABR; ACI, 2025; IPEA, 2025;
Marazzo; Scherre; Fernandes, 2010).

A complementary way to characterize air transport passengers, in addition to
socioeconomic conditions, is by the purpose of travel. Leisure passengers are those whose
travel decisions are motivated by taking holidays, vacations, or visiting friends and relatives.
Business passengers, in contrast, travel for work-related reasons and generate demand derived
from firms’ production activities (Brons et al., 2002).

The type of passengers says much about how they make decisions. However, an
important point must be clarified before exploring the factors influencing consumer decisions
in the airline industry: consumers make two-level decisions. They not only choose which
airline they will buy their tickets from, but also which airport they will depart from (Ishii;
Sunyoung; Van Dender, 2009; Pels; Nijkamp; Rietveld, 2001). As shown by Pels, Nukamp
and Rietneld (2001) in their analysis of airport and airline choice in the San Francisco Bay
Area, the decision structure in which the airport is chosen first and the airline second is
statistically preferred to the reverse choice structure.

Among the factors influencing passengers’ decisions at both levels (airports and
airlines) are airfares, flight schedules, travel time, safety records, and service quality (such as
delays, cancellations, and flight frequencies). Furthermore, at the airline-choice level, brand
reputation, word-of-mouth recommendations, and frequent-flyer benefits also can play an
important role (Lian; Rennevik, 2011; Sun et al., 2024).

The degree to which leisure and business passengers value these aspects is
intrinsically linked to their time value. Compared to business travelers, leisure travelers place
a lower value on time and therefore tend to prioritize lower fares. In contrast, business
travelers place greater value on schedule convenience, flight frequency, service quality,
reliability, travel time, and network connectivity. As a consequence, leisure passengers are

more price-sensitive and exhibit more elastic demand, whereas business passengers tend to be

! Classes A and B representing higher-income households, typically above roughly BRL 8 thousand
per month; Class C corresponding to middle-income households, around BRL 3.3-8 thousand ; and Classes D
and E comprising lower-income households, generally below BRL 3.3 thousand per month (Tendéncias
Consultoria, 2024).
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less sensitive to price changes and display more inelastic demand (Brons et al., 2002; Ishii;
Sunyoung; Van Dender, 2009; Lian; Rennevik, 2011; Pels; Nijkamp; Rietveld, 2001).

These differences in preferences have led to the institutionalized distinction, on the
airline industry, between economy-class and business-class services, which are designed to
cater to the distinct needs and willingness to pay of leisure and business travelers (Brons et

al., 2002). The next section explores this side of the market in more detail
2.2.2.  Supply

To explore demand heterogeneity, airlines provide a set of services at different prices.
A traditional classification of airline services is based on the class of service offered.
Commercial airlines typically offer three main service classes: economy, business, and first
class. Economy class provides the basic level of service at the lowest fare. Business class
offers greater comfort, larger seats, priority services, and more flexible ticket terms. First
class, available on a limited number of long-haul routes, is the most premium segment of air
travel, offering the highest level of comfort and personalized service. The strategy behind
these different services is to serve different groups of consumers: more price-sensitive
passengers in economy class, and less price-sensitive but more time-sensitive or with
higher-income passengers in business and first class (Brons et al., 2002).

Global data from the International Air Transport Association (IATA) indicate that air
travel demand is highly concentrated in economy class: approximately 97% of all airline
tickets sold worldwide were economy class in 2023/2024. Although only about 3% of tickets
are in business and first class, these classes account for roughly 15% of airlines’ revenue,
excluding ancillary revenues, highlighting the economic rationale for such differentiation
worldwide (IATA, 2024).

Airlines charge separately for certain services in addition to the basic airfare. These
are commonly referred to as ancillary services. Ancillary services are not included in the basic
airfare and may be purchased separately by consumers at the time of booking. They include
services such as possible flight changes and cancellations, seat selection, extra baggage,
priority boarding, in-flight meals, and Wi-Fi, among others (ANAC, 2016; Carneiro, 2021).
Data from Brazilian domestic airlines show that 86.28% of total revenue came from ticket
sales, while only 2.52% came from ancillary services in 2024 (ANAC, /S.d.]).

In addition, airline pricing strategies are intrinsically connected to yield management,
whereby airlines employ advanced demand-forecasting systems to optimally allocate seat

capacity across fare classes to maximize flight-level revenues, leading to dynamic pricing
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mechanisms (Belobaba; Wilson, 1997). It implies that observed prices are endogenously
determined and jointly evolve with demand. As a result, prices do not reflect market
conditions or competitive pressure alone, but also airlines’ internal revenue management rules
and demand expectations.

In terms of cost structure, the main determinants of operating costs are fuel and
lubricants; aircraft insurance, leasing, and maintenance; operating expenses; and personnel.
Together, these components account for 77.4% of Brazilian airlines' total operating costs, as

shown in Figure 2.

Figure 2: Cost Structure of Brazilian Airlines in 2024
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Source: Figure translated and adapted from (ANAC, 2024).

Within airline operating costs, some components are highly route-dependent, while
others are largely fixed or common across routes. Fuel and lubricants, that accounts for 30.6%
of the costs, are strongly route-specific, as their amount depends on flight distance, aircraft
scheduling, and operational conditions. Airport and air navigation charges (1.4% and 5.3% of
the costs, respectively) are also route-dependent, varying across origin—destination pairs and
airports. Handling and ground services (3.6% of the costs) may also vary based on airport
infrastructure and local contracts. Personnel costs (13.3% of Brazilian airlines’ costs) can also
vary by route, particularly due to flight and cabin crew hours. In contrast, aircraft insurance,
leasing costs, judicial compensations, and a significant share of maintenance expenses are
largely fleet-level costs (Tsai; Kuo, 2004).

This distinction is important because it implies that only a substantial subset of
operating costs adjusts with route characteristics, connected, in particular, to the origin and
destination distance. In other words, many of the main cost components can be understood as
market-specific.

The combination of revenues and operating costs determines an airline's profitability.
In the airline industry, one of the most widely used measures to assess operating cash flow is

EBITDA (Earnings Before Interest, Taxes, Depreciation, and Amortization). This indicator
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captures the firm’s operating performance, making it particularly suitable for analyzing
operational efficiency in capital-intensive sectors such as air transport. Figure 3 illustrates the
evolution of EBITDA in the Brazilian airline industry over recent years, highlighting the
dynamics of operating profitability and the sector’s sensitivity to demand fluctuations and
cost shocks (ANAC, 2025a).

Figure 3: Evolution of EBITDA Margin in Brazilian Domestic Airline Industry
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Source: Authors’ elaboration based on ANAC data.

Domestic air transport in Brazil was provided by 11 airlines, which served 505
public airports in 2025. In terms of ticket sales, LATAM, GOL, and Azul dominated the
domestic market, as shown in Figure 4.

In the international segment, 56 airlines operated flights connecting Brazilian
airports to international destinations. The LATAM Group held the largest share, accounting
for 25.0% of international ticket sales. GOL followed with 8.9%, TAP with 7.6%, and Azul
with 5.3%. All remaining airlines individually accounted for less than 3% of total

international ticket sales (Figure 5).
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Figure 5: Market Share of International Airlines in 2025
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Nevertheless, we stress that these aggregate market shares may mask substantial
heterogeneity across individual markets. Concentration levels vary by market, and for many,
they may be significantly more or less concentrated than the aggregate statistics suggest.

Further, airlines operate within a highly regulated environment, where market
outcomes are shaped not only by competitive forces but also by institutional and regulatory
constraints. The next section briefly outlines the regulatory framework governing Brazil's air

transport sector.
2.2.3. Regulatory Framework

The regulatory framework of the Brazilian airline industry encompasses rules
ranging from the minimum requirements airlines must meet to operate in the market to the
management of airspace and airport infrastructure. Those rules are established by different
institutions.

The ANAC is the sectoral regulator responsible for certifying airlines and aircraft,
authorizing routes, regulating airport tariffs, and overseeing safety and consumer protection
(ANAC, 2021b). Airport infrastructure is managed either by the public operator Infraero or by
private concessionaires, which are private firms or consortia that operate airports under
long-term concession contracts granted by the federal government and regulated by ANAC.
Both agents are responsible for airport operations, infrastructure investments, maintenance,
and service quality at the airports they manage. (ANAC, /S.d.J; Infraero, /S.d.]). The
Departamento de Controle do Espago Aéreo (DECEA), a branch of the Brazilian Air Force, is
responsible for managing and controlling Brazilian airspace, providing air navigation services
that enable flight operations and the orderly flow of air traffic across approximately 22
million square kilometers of airspace under Brazil’s responsibility (DECEA, /S.d.]).

Two main aspects of the airline industry's regulatory framework directly affect
competition. The first concerns price regulation. Currently, in Brazil, ANAC does not impose
direct price controls on airfares charged by airlines, allowing firms to set ticket prices freely.
However, the agency may impose restrictions on the set of services that airlines are allowed to
charge separately or must include in the ticket price (Brasil, 2005).

An example of such regulatory intervention is the elimination of the mandatory free
checked baggage allowance for domestic and international flights, implemented in 2016. Prior
to this reform, airlines were required to include a free checked bag in the ticket price. After

the regulatory change, airlines were allowed to unbundle baggage services and charge
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separately for checked luggage. This reform led to a long-run decline of up to 6% in average
domestic airfares for passagerns that does not travel with baggage (Costa; Oliveira, 2021).

Further, ANAC regulates airport tariffs at public airports. Airport tariffs are fees paid
to airport operators for the use of airport facilities, equipment, and other services. Since 2019,
ANAC has established a maximum allowable revenue per paying passenger, calculated as the
sum of revenues from landing, parking, boarding, and connection tariffs, divided by the total
number of paying passengers (ANAC, 2019).

The second aspect that must be clarified is the regulation of airlines’ use of airport
infrastructure. To operate, airlines need access to airport facilities. However, the infrastructure
at some airports is insufficient to meet companies' demand. Currently, ANAC considers four
airports as congested (Congonhas, Guarulhos, Recife, and Santos Dumont) and ten airports
with potential congestion (Belém, Brasilia, Confins, Floriandpolis, Fortaleza, Galedo,
Manaus, Porto Alegre, Salvador, and Viracopos) (ANAC, /S.d.]).

In 2019, the agency began coordinating slots at the most congested airports. Slot
coordination is a mechanism that allocates takeoff and landing rights among airlines, ensuring
that the limited airport capacity is distributed fairly and efficiently, while minimizing delays
and operational conflicts. In Brazil, the Slot allocation occurs by season (summer and winter).
Among the rules of the allocation process, airlines that held a slot in the previous season have
priority in receiving it in the next period. Remaining slots are allocated according to criteria
defined by ANAC, such as maximizing airport capacity utilization and promoting operational
efficiency. The right to a slot is valid only for the season, so although past use is considered,
ANAC may decide not to grant the slot to a company in the following season. Regarding

costs, holding a slot does not incur a separate fee for airlines in the country (ANAC, 2022).
2.3. COMPETITION IN THE AIRLINE INDUSTRY

Competition in the airline industry has two main dimensions.

The first is known as network competition. As discussed above, since the 2000s,
Brazilian passenger air transport has increasingly converged toward a hub-and-spoke system.
In a hub-and-spoke system, airlines concentrate flights at a set of central airports (hubs),
where passengers are routed through connections (spokes) to reach their final destinations,
rather than relying on direct point-to-point services (Lima, 2020). This structure allows
airlines to exploit economies of density and network effects by consolidating demand across

routes.
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Within this system, access to specific airports on specific days and at specific times
is essential for determining an airline’s competitiveness relative to its rivals. In Brazil, slot
allocation at major hub airports is coordinated by ANAC, with historical precedence as one of
the allocation criteria, as discussed above. As a result, access to new slots at some of these
airports is limited, creating barriers to entry and network expansion for airlines (ANAC,
2022; CADE, 2017a; Fageda, 2006).

The centrality of networks in the airline industry is closely related to the cooperation
strategies adopted by airlines. In particular, for international travel, it is costly and difficult for
a carrier from one country to independently build or expand its network in another country
(Oum; Park; Zhang, 1996). To overcome these barriers, airlines have historically relied on
cooperation agreements. In the United States, such agreements date back to the late 1980s,
following the adoption of the Open Skies policy, while in Brazil they became more prominent
in the late 1990s, as mentioned above (Aviation Week, 1999; OECD, 2019).

These agreements involve different degrees of cooperation, ranging from limited
arrangements focused on sales and marketing to deeper forms of integration, such as joint
operations. Accordingly, cooperation can vary from situations in which revenues remain fully
separate to arrangements involving partial or total revenue sharing. Figure 6 illustrates the

different degrees of airline cooperation.

Figure 6: Degrees of airline cooperation

More Cooperation

v
¢ Joint capacity, scheduling, and pricing decisions
e Revenue or profit sharing

¢ Coordinated pricing decisions permitted
e Capacity and scheduling coordination permitted

Alliance
o Shared sales offices, maintenance, and other operations
s  Seamless transfer of frequent flier benefits

Simple Codeshare
* Consolidated marketing and ticket sales

Simple Interline
¢ Disjoint marketing and ticketing
Less Cooperation

Source: (Calzaretta; Eilat; Israel, 2017).

Specifically, the figure presents the following forms of cooperation: simple interline

agreements, simple codesharing, alliances, antitrust immunity (ATI), and joint ventures (JVs).
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A simple codeshare refers to a codesharing arrangement between two or more airlines without
any additional formal cooperative agreements. Compared to interline agreements, simple
codesharing entails a greater degree of coordination, particularly in marketing and ticket sales.
Alliances typically involve deeper coordination, which may include the joint management of
operational aspects of service provision, aircraft maintenance, and the reciprocal recognition
of frequent-flyer programs, generating consumer benefits through network integration. A
grant of antitrust immunity (ATI) is an authorization from competition authorities that allows
airlines to coordinate fares, capacity, and services, subject to specific conditions. Finally, a
joint venture (JV) is an agreement among airlines that have received ATI, in which revenues
or profits are shared on specific routes or networks, representing the highest level of
cooperation close to a merger (Calzaretta; Eilat; Israel, 2017).

It should be noted that, in some works in the empirical literature, codesharing is also
considered a type of alliance as in Chen and Gayle (2007), Gayle (2008),Klophaus and
Lordan (2018), and Lu and Yang (2022). In this study, from this point onward, references to
alliances may sometimes refer specifically to codesharing arrangements, rather than to the
strict definition provided above, which was presented to only illustrate the variety of
cooperative arrangements among airlines.

The second dimension of competition in the airline industry is price competition,
which constitutes the main focus of this work. The absence of fare regulation, combined with
heterogeneous passenger preferences, results in a competitive environment in which prices are
the key strategic variable. To gain competitive advantages or ensure their market positions,
airlines rely on a wide range of pricing strategies to attract and segment consumers (Araujo;
Borges, 2024; Escobari; Meskey, 2018; Sun et al., 2024).

Airlines adopt different pricing strategies across markets and seasonal patterns,
taking into account flight distance, advance purchase timing, public policies, and external
shocks such as wars, natural disasters, financial crises, and epidemics. These strategies reflect
different combinations of cost conditions, demand characteristics, and competitive pressures.
Profit maximization, therefore, involves dynamically adjusting airfares in competitive
markets, taking into account seat availability, consumer willingness to pay, and operating
costs (Sun et al., 2024).

Clark and Vincent (2012) argues that airlines face a trade-off whose intensity
depends on demand fluctuations. On the one hand, as the stock of seats for a flight decreases,
airlines have an incentive to increase prices in order to exploit late buyers, who typically have

more inelastic demand. On the other hand, airlines may also have an incentive to reduce
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prices, since the probability of empty seats increases as the departure date approaches. This
occurs in an environment in which rival airlines are also setting prices while considering their
own seat inventories. Analyzing U.S. data from six major airlines (American Airlines, Delta,
United, Southwest, Continental, and US Airways), the authors find that prices tend to rise
over time as the departure date approaches, initially modestly and then more sharply during
the last three weeks before departure. Prices also become more variable as the departure date
approaches. Furthermore, some airlines respond systematically to the pricing situations of
their competitors, particularly American Airlines, Delta, Southwest, and United.

Within this context, the competitive structure of the Brazilian airline industry can be
characterized as an oligopoly, in which a small number of firms compete primarily through
prices and differentiated services in markets with heterogeneous consumers. This environment
closely resembles a Bertrand-type competition framework, where airlines set prices
strategically in response to rivals’ pricing decisions, demand conditions, and capacity
constraints. Although product differentiation and capacity limitations play an important role,
price remains the central instrument of competition (Aratjo; Borges, 2024; Lima, 2020).

Nevertheless, this competition takes place within a delimited geographic area, known
as the relevant geographic market. Understanding how this market is defined is a fundamental

step in analyzing competition in the airline industry. This issue is explored in the next chapter.
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3.  WHERE DO AIRLINES REALLY COMPETE? EVIDENCE FROM BRAZIL’S
AIRLINE INDUSTRY

3.1.  INTRODUCTION

The basis for studying competition in any industry, and one of the most critical
aspects of competition and regulatory cases, is the definition of the relevant market.

Delineating the relevant market involves identifying the products that compete
within the same market and the area of effective competition. This process has two
dimensions. The first is the product market definition, which is based on the degree to which
one product can be substituted for another. The second is the geographic market definition,
which refers to the spatial area in which competition occurs. In the airline industry, this
means, for example, assessing whether rail transport is a substitute for air travel, or whether a
ticket from Rio de Janeiro to Brasilia is considered a substitute for a ticket from Sao Paulo to
Brasilia from the customer’s perspective (CADE, 2017, 2010; OECD, 2014).

Regarding the product market definition, air cargo and passenger transportation are
considered distinct markets. Furthermore, unlike in other countries, where alternative modes
of transportation may be seen as substitutes for air travel, in Brazil, passenger air
transportation has been defined as a market with no close substitutes, due to the specific
characteristics of the industry's supply and demand, as described above (CADE, 2017a).

As for the geographic market definition, three main approaches can be adopted in
airline industry: (i) defining each route as a separate market; (ii) treating each city-pair as a
distinct market; and (iii) considering broader geographic areas, such as regional, national, or
even continental markets (Behrens; Pels, 2012; CADE, 2017a; Németh; Niemeir, 2012)>.

Nevertheless, both the academic literature on the sector and policymakers have
devoted limited attention to geographic market definitions in Brazil beyond the first two
approaches. Several studies analyze route-level or city-pair approaches using panel data or
Difference-in-Differences (DiD) models to assess the impacts of mergers or market entry in
the Brazilian airline industry (FRANKE; RESENDE, 2024; OLIVEIRA; LUCINDA, 2024;
LIMA, 2020). Although the Conselho Administrativo de Defesa Econdmica (CADE), the

Brazilian competition authority, has discussed alternative approaches to relevant market

2 It is important to emphasize that this discussion is based on a given destination. In other words, the
market is defined by transport between cities A and B, and the key question is whether the airports located in or
near city A are substitutes from the perspective of consumers traveling to city B, that is, if they belong to the
same market.havingBrazil's competition authority, has discussed alternative approaches to relevant market
definition in the airline industry, the view that each route constitutes a separate market has consistently prevailed
inview that each route constitutes a separate market has consistently prevailed in
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definition in the airline industry, the view that each route constitutes a separate market has
consistently prevailed in its case law (CADE, 2017a).

This fact is particularly concerning when we consider the substantial body of
literature that explicitly examines passengers’ decisions while accounting for geographic
factors. This strand of research, known as the Multi-Airport System literature, seeks to
explain airport choice within a given geographic area based on flight characteristics and the
distance between passengers and airports. A central finding of this literature is that passengers
are willing to incur higher access costs (in terms of travel time or distance) to reach an airport
offering lower airfares or higher service quality (Balan, 2020; Brueckner; Lee; Singer, 2014;
Ishii; Sunyoung; Van Dender, 2009; Lian; Rennevik, 2011; Lieshout, 2012). In other words,
the relevant geographical market in passenger air transport may extend beyond a city's
boundaries, especially in metropolitan areas.

A weakly grounded definition of a relevant market has both theoretical and empirical
implications. From a theoretical perspective, defining the relevant market is a fundamental
step in analyzing industry structure and market outcomes. Moreover, it constitutes essential
input for regulatory and policy decisions, particularly in antitrust analyses of mergers and
anticompetitive conduct, as well as in processes such as airport concessions, infrastructure
investment, and policy initiatives to create new regional hubs (Fiuza; Pioner, 2009;
Olmedo-Peralta, 2020).

From an empirical perspective, differences in how the relevant market is defined can
be particularly problematic for studies that compare treated and untreated groups. A key
identifying assumption of these models is that the treatment does not affect control units
(Callaway; Goodman-Bacon; Sant’Anna, 2024; Chaisemartin; D’Haultfoeuille, 2023). When
the relevant market is defined too narrowly, routes that directly compete with treated units
may be misclassified as controls and thus indirectly affected by the treatment. This violation
of the no-interference assumption undermines the parallel trends condition, potentially
introducing bias and leading to either underestimation or overestimation of treatment effects.

Thus, the central question is: to what extent do nearby airports compete with one
another in the Brazilian airline industry? Specifically, we aim to clarify the appropriate
boundaries of market definition in the Brazilian airline industry. The key issue is whether the
most suitable approach is to define each route as a separate market, each city-pair as a distinct
market, or to consider broader geographic areas, possibly specific to each region, that may

constitute relevant markets.
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The objective of this study is to determine the relevant geographic market for
Brazilian domestic passenger air transport by analyzing competition between airports, through
the estimation of price elasticities and the application of the Hypothetical Monopolist Test —
the standard and most appropriate methodology for market definition in competition analysis.

Thus, this paper fills a key gap in the literature by addressing the absence of a study
that defines the geographically relevant market in the Brazilian airline industry while
simultaneously accounting for: (i) the airport-choice dimension of passengers’ decisions in a
systematic, nationwide manner; and (ii) a methodological approach more closely aligned with
the antitrust concept of the relevant market. In the Brazilian context, the only contribution
within this strand of the literature is Domingos; Falcdo; and Silva (2022), which employs a
binomial logit model to estimate the probability of passengers choosing between the airports
of Natal and Recife. Nevertheless, these results may be problematic from an antitrust
perspective. The methodologies typically applied in the Multi-Airport System literature do not
allow for a direct and aggregate evaluation of how price changes at one airport affect demand
at competing airports (Fiuza; Pioner, 2009).

To address this problem, we follow Brueckner et al. (2014) and consider the relevant
geographic market in the airline industry as a radius around each airport. Other airports
located within this radius are considered potential competitors. Thus, for each airport i, we
define a set of possible competing airports. For each airport j in this set, we test whether the
fare charged by airlines operating at airport j affects the number of tickets sold by airlines at
airport i. We therefore estimate both the own-price elasticity of demand for airport i and the
cross-price elasticity with respect to airport j. Based on these estimate, it is possible to apply
the Hypothetical Monopolist Test. Differently from previous studies that focus on single
airport pairs or city-specific analyses, we systematically examine 398 airport pairs across
Brazil, providing the first comprehensive assessment of competitive interactions in the
Brazilian domestic airline market

Domestic airfare data from ANAC (Brazil’s National Civil Aviation Agency)
between 2014 and 2024 were used to estimate 398 panel models. Each model corresponds to
one airport and one of its potential competitors and estimates the price elasticities. The set of
potential competitors for each airport was defined based on a 250 km radius.

The results indicate that the relevant market in the Brazilian airline industry can be
defined at the route level. Although the estimated cross-price elasticities are significant for
some airport pairs in metropolitan aereas (Rio de Janeiro, Belo Horizonte, and Sdo Paulo)

once an appropriate methodology for market definition is applied, each route constitutes a
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separate relevant market. Our findings are consistent with the literature on multi-airport
systems, which shows that consumers take alternative airports into account, as reflected in
significant cross-price elasticities. In particular, we observe that these elasticities often capture
the influence of large hub airports on prices charged at regional airport, case of Zona da Mata
and Galedo aiports, a pattern consistent with the existing evidence provided by Lian and
Ronnevik (2011). However, our results also indicate that the conclusions of this literature
cannot be directly translated into competition policy analysis. Specifically, the presence of
significant cross-price elasticities alone is not sufficient to define two airports as belonging to
the same relevant market.

This work is divided into four sections, in addition to this introduction. The next
section reviews the literature on the definition of a relevant market, particularly using
quantitative approaches, and discusses the definition of a relevant market in the Brazilian
airline industry. The third section provides a detailed explanation of the methodology applied
in this work. The fourth presents our results, emphasizing the relationship between specific

airports. The final section summarizes our conclusions.
3.2. LITERATURE REVIEW
3.2.1. Relevant Market and the Hypothetical Monopolist Test

Relevant Market is defined in the antitrust area as the smallest group of products and
the smallest geographical area in which a hypothetical monopolist could impose a small but
significant and non-transitory increase in price profitably. This concept differs from the
concept of an economically relevant market, which encompasses all firms that compete with
one another. The antitrust concept limits the relevant market to the set of competitors that can
exert competitive pressure if a firm raises its price (CADE, 2010, 2021; DOJ; FTC, 2023; EC,
2024; OECD, 2022).

The market is defined along two dimensions: product and geographic. The product
dimension includes the set of products that consumers consider substitutes, such that a price
increase in one leads to a significant diversion of demand to others within that set. The
geographic dimension follows the same logic: it encompasses the area in which firms face
actual or potential competition. While the product dimension relates to the degree of
substitutability among products, the geographic dimension reflects either the distance
consumers are willing to travel to access substitutes or the area firms can feasibly serve

(CADE, 2010; DOJ; FTC, 2023; EC, 2024).
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Most discussions about the importance of market definition have focused on the
context of mergers and acquisitions (O’Brien; Wickelgren, 2003). These cases typically
involve tight deadlines for Competition Authorities to reach a decision, and one of the fastest
ways to assess whether a merger might lead to potential anticompetitive effects is by
analyzing the market shares of the companies involved. The underlying assumption in this
approach is that market power is closely related to market share: the larger a company’s
market share, the greater its potential market power. However, calculating market share
requires identifying the competitors in the relevant market affected by the transaction. In this
context, defining the relevant market becomes a critical step. For this reason, market
definition was long considered the first step in antitrust analysis (OECD, 2012).

This view has evolved over the last few decades, with market definition becoming an
optional step in antitrust analysis. One reason for this shift is the high degree of complexity
that market definition can entail, particularly in applying the appropriate methodology to
identify relevant markets. This complexity often arises from the specific characteristics of
certain markets or the emergence of entirely new ones as compared to the benefits entailed by
this definition to the analysis of the case (CADE, 2021).

Based on the antitrust concept of the relevant market presented above, the ideal
methodology for identifying it is the Hypothetical Monopolist Test (HMT) (CADE, 2016;
DOJ; FTC, 2023; EC, 2024; Hiischelrath, 2009). The idea behind this test is straightforward:
if a hypothetical monopolist can impose a Small but Significant and Non-Transitory Increase
in Price (SSNIP) profitably, then the market is correctly defined. If not, the market must be
expanded to include additional substitutes. A typical implementation of the HMT can be

summarized by the following expression:

AL < CL

where AL is Actual Loss and represents how much a monopolist firm would loss if

it increase the price in S% and CL the critical Loss, which corresponds to the demand
reduction that would exactly offset the profitability of such a price increase (CADE, 2010,
2021; Hiischelrath, 2009; O’Brien; Wickelgren, 2003; OECD, 2012). Since we aim to
understand if the airport is or not a market itself (or we should consider also the airport j in
the relevant market) and use constant elasticities, then the Actual Loss and the Critical Loss

can be defined as:

AL = § * & asdefined by CADE ( 2010)
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_a+s

CL=1— (1+S5) “™ asdefined by OECD (2012)

where S is the increase in price and m the markup margin and €  the own-price
2

elasticity of demand at airport i..

If the AL < CL, then the market is well defined as being route. Otherwise, the

market should be expanded to incorporate airport j. Observe that the Hypothetical Monopolist
Test is recursive. If the test fails at the airport level, the Actual Loss and Critical Loss are
recalculated after expanding the candidate market, in our case, to include both airports. To test
whether a pair of airports passes the test, the Actual Loss expression is expanded to

AL = S [(sii + sji) sharei + (sj]_ + sl_j) sharej], where g, denotes the cross-price

elasticity of demand at airport i with respect to the price at airport j, and sharei the market

i

qi+qj

share of aiport 1 with Sharei = and q, denotes the sales of airport 1. If the condition

holds, both airports are considered part of the same relevant market. If not, the relevant
market must be further expanded to include a third airport, with the Actual Loss function
updated accordingly:

AL = §| (sii + g + ski) sharel, + (sjj + g, + skj) sharej + (skk te, + sjk) sharek]

q.

L

where: share, = —————
i q:+4,+q,

This procedure continues iteratively until the inequality is satisfied, with:

AL = S EjiShaTej as defined by CADE ( 2010).
Jji

Further, since information on the corrected markup margin by airport is not available
in our case, we rearrange the expression above by factoring out the margin. To assess whether

the airport constitutes a relevant market in itself, we obtain the critical margin:

In (14+S .
m < (1+8) 50k =S

If the margin of the airport is bigger than m, then the market is defined. Otherwise,

the market must be expanded.
The set of information required by the HMT is extensive. Not only is this data often
unavailable — even to the companies involved in the case — but there is frequently insufficient

time to collect, process, and analyze it, particularly in cases of mergers and acquisitions.
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Furthermore, as highlighted by CADE (2010), the HMT was initially designed to identify
spatially relevant markets for homogeneous products. This market structure no longer reflects
the reality faced by most competition authorities today, which justifies the fact that the test is
not applied in all cases.

The increasing market concentration and the rise of conglomerates have been
observed across various industries. This is the case in the airline industry, whose
concentration rate is elevated. Suppose a high concentration is associated with the exercise of
market power. In that case, the prices observed in such markets are likely no longer
competitive, as firms may already be exploiting their market power, which is mirrored in the
margins. Nevertheless, the HMT remains the most widely accepted and commonly applied
framework for market definition in competition analysis due to its close alignment with the
antitrust concept of the relevant market (Cheng, 2017; DOJ; FTC, 2023; EC, 2024; Fiuza;
Pioner, 2009; OECD, 2012).

We stress, however, one important point that also deserves attention when analyzing
a market, particularly when the analysis depends (directly or indirectly) on the definition of
the relevant market: the broader impact of market definition on our results. In the merger
context faced by competition authorities, the primary concern is the potential exercise of
market power, which in many cases justifies a conservative approach to market definition,
favoring narrower market boundaries so as to avoid underestimating competitive risks. This
conservative framing may not be appropriate in other contexts, such as the assessment of
anticompetitive behavior or impact evaluations that rely on econometric or statistical
methods. In these cases, overly narrow or rigid market definitions can distort empirical
analyses, reduce statistical precision, or even introduce bias (CADE, 2021; Kaplow, 2015;
OECD, 2012).

An illustrative example is the use of difference-in-differences (DiD) models, which
have become increasingly common in antitrust impact evaluations. A key identifying
assumption behind these methods is that the treatment must not affect the control units. In
practical terms, when estimating the impact of a merger on market prices using untreated
regions as controls, the prices in treated regions must not influence those in the control
regions. This highlights the critical importance of properly defining the boundaries of the
relevant market. A market definition that is too narrow may lead to the selection of control
groups that are not statistically comparable, which in turn can bias the results, either
underestimating or overestimating the true effects (Callaway; Goodman-Bacon; Sant’Anna,

2024; Chaisemartin; D’Haultfoeuille, 2023).


https://www.zotero.org/google-docs/?LDPTx8
https://www.zotero.org/google-docs/?FRJv9k
https://www.zotero.org/google-docs/?FRJv9k
https://www.zotero.org/google-docs/?wfx6w2
https://www.zotero.org/google-docs/?wfx6w2
https://www.zotero.org/google-docs/?jnazBk
https://www.zotero.org/google-docs/?jnazBk

26

CADE has used these methodologies in recent years. For instance, seven of eighteen
working papers published by its Departamento de Estudos Economicos (DEE) rely on DiD to
evaluate the impact of CADE’s decisions. Additionally, between 2023 and 2024, three out of
fifteen technical reports produced by the department applied DiD in the analysis of cases
(CADE, 2023, 2024a, 2024b; Esteves, 2015; Malan; Resende, 2022; Motta; Resende, 2019;
Pordeus; Resende, 2022; Resende; Lima, 2018; Severino; Resende; Bispo, 2019; Severino;
Resende; Lima, 2021). These examples reinforce the importance of carefully considering how
the relevant market is defined. In empirical strategies like DiD, an inappropriate or overly
narrow market definition can compromise the validity of the analysis. Therefore,
understanding the true boundaries of the relevant market is not only a theoretical exercise but
a necessary condition for producing robust, unbiased, and policy-relevant conclusions.

More broadly, this shows the need for theoretical concepts to align with the realities
of the data and the empirical strategies employed by competition authorities. There often
appears to be a disconnect between the theoretical framework and the practical methods
applied in real-world cases. Market definition should not be guided solely by abstract
principles or overly conservative assumptions; instead, it should reflect the methodological
approaches that are feasible and used in practice. Bridging this gap is essential to ensure that
antitrust analysis remains both analytically rigorous and empirically credible.

Therefore, while both the theoretical and empirical literature have evolved to allow
for more precise and robust empirical assessments, few studies have employed econometric or
statistical tools in a systematic and broad manner to reliably implement the Hypothetical
Monopolist Test, particularly in the airline industry — an industry that is otherwise extensively
studied. This work contributes to narrowing this gap by strengthening the link between
theoretical developments in competition studies and empirical strategies, providing a more

empirically grounded assessment of geographic market definition.
3.2.2.  Market Definition in the Brazilian Airline Industry

Air transport can be divided into cargo and passenger services. Due to distinct
characteristics in both supply and demand, cargo and passenger transport are generally
considered separate markets (CADE, 2017a; Németh; Niemeir, 2012).

From a demand-side perspective, the literature typically distinguishes between two
main types of passengers in the air travel market: leisure travelers and business travelers
(Ishii; Sunyoung; Van Dender, 2009; Lian; Rennevik, 2011; Lieshout, 2012). From the

supply-side perspective, air passenger transport is typically provided by a relatively small


https://www.zotero.org/google-docs/?V5Lqh3
https://www.zotero.org/google-docs/?V5Lqh3
https://www.zotero.org/google-docs/?V5Lqh3
https://www.zotero.org/google-docs/?N3SCdU
https://www.zotero.org/google-docs/?k4JEUU

27

number of firms, each operating a network of routes connecting multiple destinations. These
companies are predominantly concentrated in the region's most important airports, often
referred to as hubs. The companies compete with each other by price. However, airlines also
offer differentiated air services to meet passengers’ heterogeneous preferences, which allows
for price discrimination. As a result, a single airline can offer different service bundles at
different fares for the same flight. Regarding costs, the structure of airline costs indicates that
a substantial share is market-specific rather than fleet-specific, while less than 2% is related to
airport charges (ANAC, 2024; Araujo; Borges, 2024; Escobari; Meskey, 2018; Lima, 2020).

In the last few decades, many mergers and acquisitions have occurred both nationally
and internationally. Among the many cases judged by CADE, some discussions were held on
the definition of the relevant market in the airline industry, following global trends (CADE,
2017a). A review of cases judged by the European Commission reveals a shift in the
definition of the relevant market, from one strictly defined by origin—destination pair to a
broader approach based on regions of influence. In some cases, rail transport has also been
considered a potential substitute for short-haul flights, reflecting a more integrated view of
intermodal competition (Németh; Niemeir, 2012; Olmedo-Peralta, 2020).

In the meantime, a new strand of empirical research has emerged under the label of
Multi-Airport Systems, which seeks to understand airport competition within a region from
the passenger’s perspective. This literature emphasizes how travelers choose between multiple
airports based on factors such as price, flight frequency, accessibility, and the availability of
destinations.

Ishii et al. (2009) estimate a weighted conditional logit model to analyze airport
choice among the three major airports in the San Francisco Bay Area. The study finds that
factors such as airport access time, airport delay, arrival times, flight frequency, and the
availability of specific airport—airline combinations significantly influence the preferences of
both leisure and business travelers.

Similarly, Lieshout (2012) applies the same model to the Amsterdam Schiphol
region, emphasizing that the importance of each airport varies by destination, and suggests
that passenger choices are highly context-dependent. Using the same methodology, Lian and
Rennevik (2011) show that, in Norway, passengers are often willing to travel several hours to
reach a larger airport that offers better fares and more convenient services, especially when
regional airports offer limited options. The authors estimate that the catchment area of
regional airports is largely restricted to a one-hour travel time, whereas for large airports it

extends to up to four hours. With a four-hour time difference, market shares between the main
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airport, Trondheim, and the surrounding regional airports are approximately evenly split. In
other words, large airports appear to exert stronger competitive pressure on smaller airports
than smaller airports do on large airports.

Brueckner, Lee and Singer (2014) using panel data, show that in U.S. metropolitan
areas, the most appropriate approach to defining the relevant market in passenger air
transportation is at the city-pair level. The authors define a 70-mile radius around each
metropolitan airport and estimates the effect of the number of competitors at potential
substitute airports on the average fare at the analyzed airport.

Domingos et al. (2022) apply a binomial logit model to analyze airport choice in the
Brazilian Northeast, focusing on the competition between Natal and Recife airports since
2014. The results indicate that airport choice is influenced by the availability of direct flights,
airline preference, access time, airfares, and overall passenger satisfaction, highlighting how
these preferences have evolved.

CADE acknowledges that the relevant market in air transportation can be defined in
three ways: (1) each route as a separate market (i.e., airport—airport or origin—destination pair);
(i1) each city-pair as a distinct market; and (iii) broader geographic areas, such as regional,
national, or even continental markets. However, in practice, CADE’s case law reveals a
tendency to adopt the origin—destination (O&D) pair as the relevant market, and any analysis
about airport competition was made (CADE, 2017a). The consequence of this is that this
market definition has also been applied in the evaluation of mergers and in studies of
structural changes in the airline industry (CADE, 2019).

Using a route-level definition (i.e., origin—destination pairs), Oliveira and Lucinda
(2024) analyze the effect of Avianca’s exit on potential competition through a panel data
model, showing that major incumbents responded with fare increases following Avianca’s
initial threat of withdrawal and eventual market exit. The authors use a
Difference-in-Differences (DiD) model to estimate the impact of Avianca’s exit on airfares,
finding a significant price increase on routes where the number of competitors declined.
Similarly, Lima (2020) applies a DiD approach to analyze the impact of the Webjet and
Azul-Trip merger, focusing on individual routes.

By contrast, Franke and Resende (2024) employ a city-pair market definition to
evaluate the same merger's impact on potential competition, also applying a DiD framework.
Araujo and Borges (2024) examine the entry of Itapemirim using a panel data model, focusing

on competitive dynamics across routes and employing also a city-pair definition.
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Thus, there remains a gap in the literature regarding competition among Brazilian
airports and the implications of potential airport competition for the definition of the
geographic market in the Brazilian airline industry. This study addresses this gap within the
antitrust framework of relevant market definition. It not only identifies the set of potential
competitors for each airport, applying a systematic methodology across the entire Brazilian
territory, but also assesses the conditions under which two or more airports can be considered
part of a single market using the Hypothetical Monopolist Test. By doing so, this work
advances the analysis of airport competition by jointly incorporating insights from the
Multi-Airport Systems literature and the discussion of relevant market definition. This
integrated approach allows us to characterize the conditions under which relevant markets are
defined, providing a solid foundation for future research aimed at evaluating the effects of
changes in market structure, competitive dynamics, and the design and implementation of
public policies in the airline sector. The following section presents the methodology employed

in this study.
3.3.  METHODOLOGY

This section describes the empirical strategy employed to identify competitive
interactions between Brazilian airports and, ultimately, to delineate the relevant geographic
market in the airline industry. We test whether the fare charged at airport j (a potential
competitor) affects ticket sales at airport i, and we use these effects to compute the Actual
Loss. We consider potential competitors all the airports in the radius of 250 kilometers. The
250 radius choice is supported by the findings of Lian and Rennevik (2011), which show that
passengers are willing to travel up to four hours to access major airports. Considering that the
average speed on many Brazilian highways is around 60 km/h, this travel time corresponds to
approximately 240 km, justifying the use of a 250 km radius to capture potentially
substitutable airports (CTB, 2025).

Following the Multi-Airport System literature, competition between airports is
analyzed from the origin-side perspective (Brueckner; Lee; Singer, 2014; Domingos; Falcao;
Silva, 2022; Ishii; Sunyoung; Van Dender, 2009; Lian; Rennevik, 2011; Pels; Nijkamp;
Rietveld, 2001). That is, we focus on passengers’ decisions about the airport of origin rather
than the destination airport. Accordingly, the dataset is constructed for each pair of airports at
the destination—date level, with key variables being prices and quantities at the potentially
contested origin airport, as well as prices at the potential competitor, conditional on a common

destination. Destination-specific characteristics are controlled for in the model through
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destination fixed effects. The underlying hypothesis is that, once substitution between airports

at the origin is identified, this competitive relationship can be extended across destinations.

Box 1: Empirical Strategy for Identifying Relevant Airport Markets

Empirical Strategy for Identifying Relevant Airport Markets

Step 1. For each airport 1, define the set of potential competitors as all airports j located
within a 250 km radius of airport 1.

Step 2. For each potential competitor j of airport i. construct a panel dataset including

only the routes (destinations) and time periods that are common to both airports 1 and j.

Step 3. Estimate the own-price elasticity of airport 1 (Ei1) and the cross-price elasticity

between airport 1 and airport j (Eji).

Step 4. If airport 1 exhibits statistically significant cross-price elasticities with more than
one potential competitor (e.g., j. k. ...). a new panel dataset is constructed including
airport 1 and all such relevant competitors simultaneously. The model is then re-estimated

to obtain cross-price elasticities in a multi-competitor setting.

Step 5. Based on the estimated elasticities, the Actual Loss is computed and the
Hypothetical Monopolist Test is applied to assess whether the airport constitutes a
relevant market.

Source: Authors.

We estimate 398 dynamic panel models (one for each pair of potentially competing
airports) using the Generalized Method of Moments (GMM). This approach allows us to
address potential endogeneity between airfares and quantities while accounting for
unobserved heterogeneity across destinations. By doing so, we obtain consistent estimates of
both own- and cross-price elasticities. Once the models are estimated for each pair, if an
airport exhibits statistically significant cross-price elasticities with more than one potential
competitor, we re-estimate the model for that airport by simultaneously including multiple
competing airports.

Analyzing these elasticities helps us understand the competitive pressure each airport
faces by computing Actual Loss and supports the assessment of the relevant market. Although
we do not have detailed markup data for each airport to determine the Critical Loss and apply

the HMT test directly, we can have some insights about the results of test looking at the
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Actual Loss numbers. Specifically, this methodology allows us to identify which airports are

viable substitutes for each airport analyzed.The methodology applied is summarized in Box 1.
3.3.1. Data Collection

Microdata from ANAC on domestic passenger airfares were used to identify the
relevant market in the airline industry (ANAC, 2025b). This data is available from January
2002 to December 2024 and includes the year, month, nominal fare value in reais (R$),
company code, origin airport code, destination airport code, and the number of tickets sold.
The fares were deflated using the indice Nacional de Pregos ao Consumidor (INPC) provided
by the Instituto de Pesquisa Economica Aplicada (IPEA).

Three characteristics of the ANAC database must be highlighted. The first is that the
database only stores the total amount paid by the customer for the route (origin and final
destination), without recording the presence of connections. Second, it does not include
information on the reason for the trip (leisure or business), nor does it provide data on airport
or flight characteristics, such as airport access time, delays, arrival times, flight frequency, and
other factors that might influence fares mentioned above. The third is that the date (Year and
Month registered in the database) is not related to the flight date, but to the date on which
those tickets were sold, independently of the flight date. In this sense, we cannot control the
gap between the flight date and the purchase date, which is a crucial factor in determining the
price paid by customers (and, consequently, demand in the sector) in the airline industry
(Araujo; Borges, 2024; Wan; Zou; Dresner, 2009).

Until 2010, ANAC did not record data for all routes, and reporting standards were
modernized between 2010 and 2014, resulting in more consistent and reliable data from 2014
onward. Furthermore, the operational consolidation of LATAM/TAM occurred between 2012
and 2013, as well as the consolidation of the market after GOL's acquisition of Webjet in
2011 and the merger between Azul and TRIP in 2012. Therefore, for model estimation, we
consider data from January 2014 to July 2025, excluding the pandemic period (March 2020 to
April 2023). To ensure consistency and exclude airports with irregular or non-commercial
operations, such as military or seasonal airports, we include only those that handle at least 100
passengers per month. This threshold roughly corresponds to two monthly flights operated by
a small regional turboprop aircraft, such as the ATR 72, which is commonly used on
short-haul routes (Aviagdo Comercial, 2026). This restriction reduces the sample from 211

airports to 125.
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Since the dataset provides the number of tickets sold for each price level, some
extreme observations (outliers) exert disproportionate influence on the average fare, given our
long period of analysis. In order to correctly identify the prices effectively associated with the
majority of ticket sales, we excluded these outliers from the sample. The exclusion followed a
systematic procedure: the dataset was first sorted by the number of seats sold, respecting the
panel structure (date, route). Then, we computed the cumulative number of seats sold and
retained only the observations that together accounted for up to 95% of total demand.

To identify the airport's location and distance, we also use a database from ANAC
that includes the airport code, city, state, latitude, and longitude for each airport. The distance,
in kilometers, between each airport pair was calculated using latitude and longitude. If the
distance between the two airports was less than 250 kilometers, we identified them as
potential competitors. For each airport i, we identified all other airports j located within a 250
km radius, based on geographic coordinates from ANAC’s database. A panel dataset was then
constructed for each i—j pair, with monthly observations capturing ticket sales from airport i to
various destinations d. Due to data availability and balance constraints, such as low traffic,
missing combinations, or non-overlapping periods, our final sample includes 398 valid airport
pairs.

Based on the literature, additional control variables were constructed from ANAC’s
microdata: the number of companies offering tickets for each origin-destination pair (Araujo;
Borges, 2024; Franke; Resende, 2024; Oliveira, 2022). This variable is available for each
analyzed airport pair. Hence, for every period and destination, we observe both the number of
airlines selling tickets at airport i and the number of airlines selling tickets at airport j. In
addition, based on Franke and Resende (2024), who use the total number of tickets sold by
origin and destination, we test two other controls: the importance of origin and the importance
of destination, calculated as the number of tickets sold from each origin and each destination
(respectively) in the total of the tickets sold per period. The idea is to identify the hubs of the
air traffic network by origin and destination.

To complete the set of variables used in our models, we also include the deflated
aviation kerosene price and the average airfare per destination and period of other airports
located at similar distances to the destination airport d, excluding all airports that belong to
the set of potential competitors of airport i. The aviation fuel price serves as a proxy for
operational costs, one of the main determinants of pricing and ticket sales in the airline
industry (ANAC, 2024; Tsai; Kuo, 2004). The average airfare per destination is also a valid

instrument for airfares, as it reflects common cost and demand shocks that affect similar
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routes but are exogenous to the specific airport pair under analysis. The aviation fuel price

data is provided by Agéncia Nacional do Petroleo, Gés Natural e Biocombustiveis (ANP).
3.3.2. Descriptive Statistics

The ANAC database contains 601,465 observations, forming a large panel with 121
origins, 101 destinations, and 101 months. On average, each origin airport records 92.44
destinations and 90.0 periods. This dataset gave rise to 398 panel datasets, each characterized
by the set of destinations and periods for which airport i and airport j had ticket sales. The
average number of observations across these 398 panels is 2,985.31, while the average
number of destinations and periods among them are 75.05 and 71.09, respectively. Presenting
the descriptive table for each database for each airport pair is not feasible. Instead, we present
the descriptive statistics for the ANAC data used to build the panels for each airport pair.
Table 1 reports the statistics for all variables included in the analysis. For variables that were
used in logarithmic form in the models, we also present their statistics in levels alongside the

log-transformed values®.

Table 1: Descriptive Statistics

Variable Mean Std. Error Q1 Q2 Q3 Min Max N Nas
Tickets 527.44 2403.7 4 20 137 1 104194 601465 0
Fare 767.18 401.7 519.62 679.75 897.36 29.9 6392.76 601465 0
QAV 21 0.38 1.75 2.09 241 1.45 2.87 458698 142767
Conc 1.71 0.92 1 1 2 1 5 601465 0
Imp_ori 0.01 0.02 0 0 0.02 0 0.13 601465 0
Imp_des 0.01 0.02 0 0 0.02 0 0.13 601462 3
Fare_others 767.57 188.43 647.58 721.96 839.63 55.52 345211 592711 8754
InTickets 3.29 2.42 1.39 3 492 0 11.55 601465 0
InFare 6.53 0.46 6.25 6.52 6.8 3.4 8.76 601465 0
InQAV 0.72 0.18 0.56 0.74 0.88 0.37 1.05 458698 142767
InFare_others 6.62 0.22 6.47 6.58 6.73 4.02 8.15 592711 8754

Source: Authors. Std. Error: Standard error. N: Number of observations. NAs: Number of missing values.
Tickets: Number of tickets sold by all airlines in the period analyzed. Fare: average fair. Conc: Number of
airlines offering the tickets. Imp_ori: Importance of the airport as origin. Imp_des: Importance of the
destination for all origins. Fare_others: Average fare at other airports, excluding those considered potential
competitors (i.e., within 250 km), controlling for the distance to the destination.

3.3.3. The Model

The methodology adopted was to apply the dynamic system GMM model to estimate
the cross-price elasticities for each of the 398 airport pairs. The system GMM approach relies

on first-differenced equations to eliminate potential destination-specific fixed effects.

% Some descriptive statistics for each of the models detailed in the next section are presented together with the
results.
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Specifically, we apply the Arellano and Bond (1991) difference GMM estimator, which relies
on first-differencing to eliminate unobserved heterogeneity across airports. This approach is
suitable given the relatively large number of time periods in our panels, which mitigates
potential weaknesses of the difference transformation and ensures sufficient instruments for
consistent estimation. The models were estimated in two steps with the finite-sample
correction proposed byWindmeijer (2005). Further, we use the ‘collapsed’ instrument matrix
to avoid instrument proliferation and improve the reliability of specification tests (Roodman,
2009).

Year and month dummy variables were also included to control for potential
time-specific shocks and seasonality. In some models, instead of including year and month
dummies, the importance of the origin airport was added as a control variable, since it varies
only over time, and this approach provided better results for second-order autocorrelation
(AR(2)). To further improve the AR(2) test results, it was also necessary to include the
dependent variable lagged by two periods in some specifications. The model equation used in

most models is expressed as follows:

lnTicketsdt = BO + BllnFare T lenFare. comp, + BSLag(lnTicketsdt) + B4C0ncdt +

d

+ v

B5 Imp s + Y onen year T Eide

Where: [nTickets it is the log of the number of tickets sold by all airlines offering
flights to destination d at airport i; InFare it is the log of the fare sold by airlines with flights
to destination d and origin airport i; InFare. comp it is the log of the fare sold by the airlines
at potential competitor j to the same destination d; Conc it is the number of companies
offering tickets from airport i to destination d; Impt is the importance of airport i in the
period (that is, the amount of tickets sold with origin i in the total sold for that date); Imp it is

the importance of destination d in the period, Y, oo 1€ dummies for each month; Y par 1€

h

dummies for each month; € it is the error factor.
4

A potential concern in our model is the endogeneity of airfares. Ticket prices and the
number of tickets sold may be jointly determined, particularly in competitive environments
and given the yield management usually adopted by airlines (Belobaba; Wilson, 1997). For
instance, an increase in demand at airport i may lead to higher fares at that same airport.

Additionally, if airports i and j are competitors, fare adjustments at one airport may influence


https://www.zotero.org/google-docs/?beW5qG
https://www.zotero.org/google-docs/?beW5qG
https://www.zotero.org/google-docs/?OXmSc7

35

(or respond to) pricing decisions at the other, creating simultaneity bias. The GMM method
addresses the potential endogeneity between fares and the number of tickets sold.
Endogeneity is controlled by using lagged values of tickets sold, fares at the airport, and its
potential competitor, fares at other airports, aviation fuel prices, and the number of
competitors at the potential airport as instruments.

Aviation fuel prices serve as a proxy for airlines' costs, since they are a major
component of airline operating expenses. Another exogenous instrument is the number of
airlines operating flights from j to destination d in each period. Since route planning decisions
are made in advance and are influenced by regulatory and logistical factors, this variable is
plausibly exogenous to short-term demand shocks at airport i. Both instruments have
precedent in the literature and meet the relevance and exogeneity conditions required for valid
identification (Araujo; Borges, 2024; Raeder, 2025).

Fares at other airports are also used as an exogenous instrument. This type of
instrument is referred to as a 'Hausman instrument.' The idea is that cost shifters, even if
unobserved, cause variation in prices across all markets served by the airline. Thus, an
observed fare change at another airport can signal a change in the airline’s costs that also
affects its equilibrium price at the airport of interest. Importantly, these fares do not directly
affect demand at a specific airport or its potential competitors, satisfying the exogeneity

requirement (Berry; Haile, 2021). The instrumental variables are denoted by: (nQAV it (the
kerosene price in the period); Conc it (Number of companies offering tickets from j to
destination d); and InFare. other it (Log of the fares sold at all other airports, excluding

airport i and its potential competitors).

Finally, it should be emphasized that one of the main advantages of the GMM
estimator is its robustness to heteroskedasticity and autocorrelation within individuals,

features that are often present in empirical panel-data models.

Table 2 presents the expected signal for each estimated parameter.
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Table 2: Expected signals

Variable Signal Description

If two airports compete for the same market, an increase in the average
Fares of Potential Competior + fare at one airport may lead to an increase in demand at the other, as
passengers seek cheaper alternatives.

Fare - Higher the fares, lower demand.
The number of airlines operating at airport is a proxy for the supply of
flights. A higher number of carriers generally leads to more frequent

flights, competitive fares, and increased ticket availability, stimulating
demand.

Number of Companies +

This variable captures how significant an airportis as a hub or point of
departure. Airports with more flights and better connectivity tend to
attract higher demand, both from local passengers and connecting
traffic.

A proxy for how attractive or in-demand a destination is. Popular
Importance of Destination + destinations generally see higher ravel demand due to tourism,
business, or population size.

Importance of Origin +

Source: Authors

3.4. RESULTS

This section presents the results of the empirical strategy used to identify competitive
relationships between Brazilian airports. We estimated 398 models, each corresponding to a
specific pair of airports i and j within a 250 km radius, to estimate the fare elasticity of airport
J, considering the sales at airport i. Among these, statistically significant cross-price
elasticities are observed only for airport pairs located within or in close proximity to major
metropolitan areas. In the Brazilian context, such effects are identified exclusively for airports
in Rio de Janeiro, Sdo Paulo, and Belo Horizonte, as well as for the pair Juiz de Fora—Rio de
Janeiro and the pair Viracopos International Airport—Sao Paulo/Guarulhos International
Airport.

This section is organized into three parts. The first presents the estimated models for
which the cross-elasticities are significantly different from zero. The second defines the

relevant market using the Hypothetical Monopolist Test, and the third discusses the results.
3.4.1. Results of the Estimated Models

The airport pairs that exhibited statistically significant cross-price effects involve 8
airports, whose airport codes (ICAO) are described in Table 3.
Tables 4 to 6 summarize the estimated models for each relationship. Before, it is
necessary to stress that in dynamic panel GMM estimation, the validity of the instruments and
the consistency of the estimators depend critically on the absence of serial correlation in the

idiosyncratic errors and on the validity of the moment conditions. As Arellano and Bond,
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(1991), we report the Arellano—Bond tests for first- and second-order serial correlation (AR(1)
and AR(2)) in the differenced residuals. While first-order correlation is expected due to the
transformation, the absence of significant AR(2) is a necessary condition for instrument
validity.

Table 3: Airports

ICAQ Name Location
SBRJ Santos Dumont Fio de Janeiro — RJ
SBGL Galedo / Anténio Carlos Jobim Rio de Janeiro — RJ
SBZM Presidente Itamar Franco Goiana — MG
SBCF Confins / Tancredo Neves Confins — MG

SBBH Pampulha / Carlos Drummond de Andrade  Belo Horizonte — MG
SBGR Guarulhos / Deputado André Franco Montoro Guarulho — 5P
SBSP Congonhas / Deputado Freitas Nobre Sio Paulo — SP
SBEP Aeroporto Internacional de Viracopos Campinas — SP

Source: Authors

We also report the Sargan test of overidentifying restrictions, which evaluates the
overall validity of the instruments used in the estimation. A failure to reject the null
hypothesis indicates that the instruments are exogenous and appropriately specified (Sargan,
1958). Finally, we also present the Wald test for the joint significance of the estimated
coefficients. This test assesses whether all coefficients are simultaneously equal to zero. A
rejection of the null hypothesis means that the explanatory variables (together) significantly
contribute to explaining the dependent variable, providing evidence of the overall relevance of
the model specification.

Table 4 presents the estimation of elasticities for six models. These airports are
located in or near the city of Rio de Janeiro, a major metropolis in Brazil. Model 1 tests
whether prices at Galedao Airport (SBGL) affect ticket sales at Santos Dumont Airport
(SBRJ). Both airports are located in the same city (Rio de Janeiro), about 15 kilometers apart.
An increase in prices at Galedo of 1% leads to a 0.52% increase in ticket sales at Santos
Dumont. Model 2 tests the opposite situation. We estimated an effect of 0.78% on ticket sales
at Galedo. Furthermore, the variable representing the importance of origin and destination are
both positive and significant effect on the number of tickets sold in Models 1 and 2. In both

Rio de Janeiro airports, we observe that demand is elastic, with price elasticities greater than
1.
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Table 4: Results - Part I

Dependent Variable: InTicketsdt
Model 1 3 4 5 6
Airport SBRJY SBGL SBZM SBZM SBZM SBRJ
Potential Competitor j: SBGL j: SBRJ j: SBGL j: SBRJ j: SBGL, k: SBRJ  j: SBGL, k: SBEM
InFaredt -1.356 HEE -1.726 * -1.548 HEE -1.484 HEE -1.174 wEE -1.010 o
(0227 (0.769) (0.267) (0.217) (0.311) (0.384)
InFarejdt 0516 * 0.782 wx 0.665 * 0.481 * 1.063 * 0.615 *
(0.223) (0.267) (0.272) (0.120) (0.516) (0.312)
InFarezdt -0.209 -0.089%
(0.348) (0.218)
InTicketsdi-1 0.406 wEE 0.564 * 0.140 xE 0.146 wx 0.109 0.474 wx
(0.059) (0.251) (0.045) (0.045) (0.063) (0.160)
InTicketsdt-2 -0.041
(0.127)
Concdt 0.061 0.109 * 0.423 HEE 0.405 i 0.291 HEE -0.001
(0.044) (0.049) (0.056) (0.055) (0.120) (0.038)
Impdt 24538 wEE 30.121 i 15.503 14.771 2,671 15.83% i
(4.927) (8.907) (2.238) (9.335) (8.002) (3.638)
Impt 4.730 HEE 23.702 i 164.148 * 212390 o 390.618 wEE 8.095 o
(1.417) (2.166) (79.287) (75.110) (108.772) (2.971)
FE Destination Yes Yes Yes Yes Yes Yes
FE Month Yes Yes Yes Yes Yes Yes
FE Year Yes Yes Yes Yes Yes Yes
AR1 -6.671 wEE 0.000 i -6.477 EX -6.660 R -2.818 EE -2.541 i
AR2 1.658 1.392 -0.457 -0.340 -0.746 0.117
Sargan 10.271 2.282 4.032 6.655 20.087 10.006
‘Wald Test $02.502 b 838.319 wxx 313.348 fd 250056 wxx 171.337 hd 608.675 wxx
Nd 112 112 97 97 97 112
Nt 94 94 93 93 93 94
Ninstruments 30 29 32 32 42 33
Obs 7.768 7566 4,428 4,450 1,265 1,507
Lags of nTicketsdt 2-3 3-4 2 2 2-5 2-3
Lags of mFareidt 2 2 2-3 2-3 2-3 2
Lags of InFarejdt 2 2 2-3 2-3 2-3 2
Lags of InFarezdt 2-3 2-3
Lags of InFare.otherdt 0 0 0-1 0-1 0-3 0-1
Lags of mQAVdt 0 0 0-1 0-1 0-3 0-1
Lags of mConcjdt 0 0 0 0 0 0
Lags of mConczdt 0 0
Descriptive Statistics
Model 1 3 4 5 6
Mean 5D Mean sD Mean 5D Mean sD Mean 5D Mean 5D
InTicketsdt 5.33 2.25 5.10 2.67 2.43 1.71 243 1.71 2.43 1.71 5.33 2.25
InFareidt 6.42 0.41 6.36 0.43 6.41 0.43 6.42 0.43 6.41 0.43 6.42 0.41
InFarejdt 6.36 0.43 6.42 0.41 6.26 037 6.33 0.35 6.26 0.37 6.36 0.43
InFarezdt 6.40 0.48 6.40 0.49
Concdt 222 1.06 226 1.08 1.36 0.55 1.36 0.55 1.36 0.55 222 1.06
Concijdt 2.25 1.08 225 1.08 2.25 1.08 225 1.08 2.25 1.08 225 1.08
Conzdt 1.03 0.17 1.03 0.17
Tmpadt 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.02
Impit 0.06 0.01 0.06 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.06 0.01
Ticketsdt 215025 7610.77 2040.73 427390 67.15 22922 67.03 228.87 67.15 22922 215025 761077
Fareidt 67119 32075 636.95 31538 67253 336.97 67345 33951 67253 33697 671.16 32095
Farejdt 636.95 31538 671.19 32076 56334 22883 59524 22652 56334 22883 63695 31538
Farezdt 68350 386.89 680.51 388.56
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Source: Authors. In parentheses, standard errors. *** p-value < 0.001, ** p-value < 0.01, * p-value < 0.05. N1:
number of instruments. SD: Standard Error. p: p-value.
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Models 3 to 5 show the presence of externalities between airports close located,
probably caused by consumers in nearby cities choosing between different airports. These
models illustrate how the airports of Rio de Janeiro affect ticket sales at a smaller nearby
airport. Goiana serves the Zona da Mata region (in the state of Minas Gerais, near the border
with Rio de Janeiro), which includes the city of Juiz de Fora — a city of considerable size with
an industrial hub. Model 3 shows that the effect of Galedo on the demand for Goiana is
0.67%, while model 4 estimate the effect of the Santos Dumont in 0.48%. Since Goina has
two potential competitor, we estimate the model with the three airports. This helps us to
mitigate any possible bias due relevant variable omission. Model 5 presents the estimates:
when we consider the fares of both airports in Rio de Janeiro, the fare of Santos Dumont loses
its significance, indicating that Goiana is answering only Galedo prices and the correct model
to estimate its demand (and consequently, the elasticities) is model 3.

As a robustness check, we augment Models 1 and 2 by including the fare variable for
Goiand Airport. As shown in Model 6 (Table 4) and Model 7 (Table 5), the inclusion of this
variable does not alter the conclusions drawn from Models 1 and 2. Specifically, demand at
airports in Rio de Janeiro responds only to price variations at airports located within the same
metropolitan area.

Also in Table 5, we investigate the relationships between airports in two other major
metropolitan areas in southeast Brazil: Sdo Paulo and Belo Horizonte. In the case of Belo
Horizonte, there is a mutual relationship between the city’s two airports — Confins (SBCF)
and Pampulha (SBBH). An interesting result is that the cross-elasticity of Pampulha with
respect to Confins is higher than its own-price elasticity (in absolute value). An increase in the
prices of Confins in 1% leads to an increase in the sales of Pampulha of 2.79% (Model 8),
while an increase in the prices of Pampulha of 1% leads to a decrease in its demand 2.01%;

In other words, the demand of Pampulha is more reactive to the prices of Confins.
An explanation for might be the fact that passengers may prefer airports with easier access.
They may be sensitive to factors such as congestion or limited ground transportation, or they
may prefer nearby alternative airports (such as Pampulha) for short-haul flights. Although
Confins is a larger airport (as shown in Table 9), it is relatively isolated compared to
Pampulha. The distance from downtown to Confins is approximately 40 kilometers, whereas
Pampulha is located only about 8 kilometers from the city center. This difference in
accessibility may influence passengers’ airport choice, particularly for domestic or regional
routes, a result that has also been documented in the literature (Brueckner; Lee; Singer, 2014;

Ishii; Sunyoung; Van Dender, 2009; Lieshout, 2012).
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Table 5: Results - Part 11

Dependent Variable: InTicketsdt
Model 7 8 9 10 11 12
Airport SBGL SBBH SBCF SBSP SBSP SBSP
Potential Competitor k: SBRJ, k: SBZM j: SBCF j: SBBH j: SBGR j: SBKP j: SBGR, k: SBKP
InFaredt -1.549 wx -2.010 * -1.075 o -1.526 xEE -1.622 xR -1.756 HEE
(0.531) (0.907) (0.237) (0.309) (0.305) (0.420)
InFarejdt 1.334 * 2.794 wEE 0.532 * 0477 * 0.457 * 0.603 wx
(0.569) (0.792) (0.223) (0.241) (0.223) (0.230)
InFarezdt -0.399 0.035
0.242 (0.359)
InTicketsdt-1 0.098 0.455 wEE 0.405 0.253 xEE 0.209 xR 0.295 HEE
(0.120) (0.111) (0.243) (0.042) (0.045) (0.051)
InTicketsdt-2
Concdt 0.038 0.206 0.057 0.086 * 0.060 0.047
(0.046) (0.129) (0.085) (0.041) (0.035) (0.044)
Tmpdt 15.656 * 9238 26245 i 38.927 b 34.889 b 37.267 b
(6.710) (23.647) (5.508) (11.405) (10.313) (11.811)
Tmpt 25582 X 515310 b -15.835 5324 b 3314 5.730 b
(4.743) (71.753) (11.611) (1.592) {1.705) (1.907)
FE Destination Yes Yes Yes Yes Yes Yes
FE Month Yes Yes Yes Yes Yes Yes
FE Year Yes No No Yes Yes Yes
AR1 -2.420 i -5.267 wEE -2.783 ok -5.179 HoRx -5.011 b -5.161 i
AR2 0506 0279 0200 0402 0.454 0.438
Sargan 7.301 9.947 23.401 5.793 15.159 18.085
‘Wald Test 412.117 i 195.544 wEE 196.488 ok 1216.587 HoRx 1063.529 b 1096.118 i
Nd 112 99 99 102 105 102
Nt 94 66 66 54 94 54
Ninstruments 37 23 31 31 33 37
Obs 1507 1,827 1.827 6,473 6,701 6.315
Lags of InTicketsdt 2-3 2-3 2-5 2-4 2-4 2-4
Lags of ImFareidt 2 2 2-5 2-3 2-4 2-3
Lags of InFarejdt 2 2 2-4 2-3 2-3 2-3
Lags of InFarezdt 2-3 2-3
Lags of InFare.otherdt 0-2 0-1 0-1 o 0-1 0
Lags of mQAVdt 0-3 0-1 0-1 0 0 0-1
Lags of mConcjdt 0 0 0-1 0-1
Lags of InConczdt 0 0
Descriptive Statistics
Model 9 10 11 12
Mean 5D Mean sD Mean sD Mean 5D Mean sD Mean 5D
InTicketsdt 5.10 2.67 3.14 2.06 5.98 227 5.96 2.65 6.03 2.61 5.96 2.65
InFareidt 6.36 0.43 6.26 0.46 6.29 0.44 6.44 042 6.41 0.43 6.44 0.42
InFarejdt 6.42 0.41 6.29 0.44 6.26 0.46 6.34 0.45 6.48 0.40 6.34 0.45
InFarezdt 6.40 0.49 6.49 0.39
Concdt 2.26 1.08 1.20 0.47 2.29 0.99 2.16 1.01 213 1.01 2.16 1.01
Concjdt 2.25 1.08 225 1.08 225 1.08 225 1.08 225 1.08 225 1.08
Conzdt 1.03 0.17 1.71 0.83
Impdt 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.02
Tmpit 0.06 0.01 0.00 0.00 0.05 0.00 0.09 0.01 0.09 0.01 0.09 0.01
Ticketsdt 204073 427390 190.93 501.17  2,571.13 5.,017.85 3.873.71 925090 3.82593 912287 387371 925090
Fareidt 636.95 31538 58417 308.60 59486 273.13 684.89 32587 670.14 32514 68489 32587
Farejdt 671.19  320.75 59486  273.13 584.17 308.60 62982 30836 70420 31142 62982 30836
Farezdt 680.51 388.56 713.64 30521

Source: Authors. In parentheses, standard errors. *** p-value < 0.001, ** p-value <0.01, * p-value < 0.05. N&:
number of instruments. SD: Standard Error. p: p-value.
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In Model 9, we estimate the own-price elasticity of Confins and the cross-elasticity
with respect to Pampulha in -1.07 and 0.53, respectively. Although the distance between
Guarulhos (SBGR) and Congonhas (SBSP) airports is relatively small (about 35 km), and
both are considered airports serving the city of Sdo Paulo, no mutual relationship between
them was verified. Guarulhos, the largest Brazilian airport and an international hub, exerts
influence over Congonhas: a 1% increase in fares at Guarulhos leads to a 0.47% increase in
demand at Congonhas (Model 10). The opposite effect, however, was not observed.

Model 11 shows that Guarulhos fares also affect demand at Viracopos (SBKP), with
an estimated elasticity of 0.46. Following a similar approach to that applied for Goiana
Airport, we extend the specification for Congonhas Airport by including fares from both
Guarulhos and Viracopos. The results indicate that, once both variables are included, only
fares at Guarulhos remain statistically significant, estimated in 0.60, suggesting that
Guarulhos may exert competitive constraint on Congonhas (Model 12).

Table 6 reports the remaining estimated elasticities for the Sdo Paulo metropolitan
area. Focusing on Viracopos International Airport, we find that an increase in fares at Sao
Paulo/Guarulhos International Airport leads to a 0.36% increase in ticket sales at Viracopos,
as shown in Model 13. The own-price elasticity of demand at Viracopos is close to unity, with
an estimated value of —1.11. Models 14 and 15 indicate that demand at Viracopos is not
significantly affected by fares at Congonhas Airport. Viracopos is located in Campinas, a city
close to Guarulhos with high economic and demographic relevance. Although Campinas is
not officially part of the Metropolitan Region of Sdo Paulo, it is highly integrated with it.
Therefore, the relationships between Campinas and Guarulhos can be explained by the
existence of intermediate cities that connect both metropolitan areas. Guarulhos competes
with Campinas due to its larger size and broader network of destinations.

Similarly, Models 16 to 18 indicate that demand at Sado Paulo/Guarulhos
International Airport is not significantly influenced by price variations at nearby airports,
suggesting limited competitive pressure from neighboring facilities. As the largest airport in
Latin America, Guarulhos likely serves a more differentiated demand, even in domestic
markets, partly due to its key role as a hub. Moreover, Guarulhos is subject to slot
coordination by ANAC due to congestion constraints. In the case of Guarulhos, its high
congestion levels combined with its strategic centrality may explain why the volume of

tickets sold at Guarulhos appears largely unresponsive to fare changes at competing airports.



Table 6: Results - Part 111

Dependent Variable: InTicketsdt
Model 13 14 15 16 17 18
Airport SBKP SBKP SBKP SBGR SBGR SBGR
Potential Competitor j: SBGR SBSP j: SBSP, k: SBGR SBSP SBKP j: 8BSP, k: SBKP
InFaredt -1.108 ok -0.836 xEE -0.877 * -1.181 xEE -0.810 i -0.431 *
(0.199) (0.211) (0.354) (0.274) (0.214) (0.207)
InFarejdt 0.357 * 0.077 0.553 * 0.166 -0.250 0.150
(0.170) (0.168) (0.263) (0.200}) (0.138) (0.139)
InFarezdt -0.168 -0.429
(0.516) (0.261)
InTicketsdt-1 0315 ok 0.423 xEE 0.439 wE 0.268 xEE 0.306 i 0.403 wEx
(0.072) (0.087) (0.085) (0.072) (0.054) (0.058)
InTicketsdi-2
Concdt 0.003 -0.004 0.007 0.050 * 0.045 * 0.032
(0.014) (0.015) (0.016) (0.024) (0.020) (0.019)
Impdt 35.251 ok 25211 xEE 36.435 wE 45.194 xEE 41.040 i 43.830 wEx
(7.488) (7.384) (8.717) (5.030) (8.754) (8.742)
Tmpt 17.032 b 21572 wEE 20518 b 1.760 5.652 b 5.026 b
(2.965) (2.571) (3.238) (1.984) (1.688) (1.814)
FE Destination Yes Yes
FE Month Yes Yes
FE Year Yes Yes
AR1 -5.717 ok -5.467 xR -5.145 wE -4.327 wEE -4.998 R -5.233 wEx
AR2 -1336 -1.142 -0.740 0.669 0113 1.055
Sargan 6.896 2992 13.084 6.503 5.126 6.847
‘Wald Test 2083.398  *** 2152035  *** 1736316  *** 1275525  *** 895058 EE 1232515 ®Ex
Nd 108 105 108 102 108 102
Ni 94 54 94 94 94 94
Ninstruments 31 29 35 30 25 31
Obs 7.026 6.701 6.380 6.473 7.026 6.315
Lags of nTicketsdt 23 23 23 23 23 23
Lags of InFareidt 2 2 2 2 2 2
Lags of InFarejdt 2-3 2 2-3 2 2 2
Lags of InFarezdt 2 2
Lags of InFare.otherdt 0 0 0 0-1 0 0
Lags of mQAVdt 0-2 0-1 0-2 0-1 0 0
Lags of mConcjdt 0-1 0 0
Lags of InConczdt 0 0
Descriptive Statistics
Model 13 14 15 16 17 18
Mean 5D Mean SD Mean 5D Mean SD Mean 5D Mean 5D
InTicketsdt 5.70 2.01 5.83 1.54 5.70 2.01 6.71 244 6.53 252 6.71 244
InFareidt 6.51 041 6.48 0.40 6.51 041 6.34 0.45 6.35 0.46 6.34 0.45
InFarejdt 6.35 0.46 6.41 0.43 6.35 0.46 6.44 0.42 6.51 0.41 6.44 0.42
InFarezdt 6.49 039
Concdt 1.65 0.82 1.68 0.82 1.65 0.82 243 1.13 234 1.14 243 1.13
Concjdt 5 1.08 2325 1.08 5 1.08 2325 1.08 225 1.08 2.25 1.08
Conzdt 1.71 0.83
Impdt 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.02 0.01 0.02
Impit 0.03 0.01 0.03 0.01 0.03 0.01 0.11 0.01 0.11 0.01 0.11 0.01
Ticketsdt 1,172.15 2,022.58 1.220.54 2,05596 1,172.15 2,022.58 4,537.24 7,138.77 423337 6,949.95 4,537.24 7.138.77
Fareidt 72956 33443 70420 31142 729956 33443 62982 30836 64012 32766 62982 30836
Farejdt 640.12 32766 670.14 32514 64012 32766 68489 32587 72996 33443 68489 32587
Farezdt 713.64 305.21
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Source: Authors. In parentheses, standard errors. *** p-value < 0.001, ** p-value < 0.01, * p-value < 0.05. N1:
number of instruments. SD: Standard Error. p: p-value.
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3.4.2. Application of the Hypothetical Monopolist Test and Market

Definition

As mentioned before, the Hypothetical Monopolist Test (HMT) is the ideal
methodology for identifying relevant markets. The implementation of the test leads to the
verification of the statement AL < CL (CADE, 2016a; DOJ; FTC, 2023; EC, 2024). If it
holds, the market is considered defined, and the relevant market is restricted to the origin and
destination airports. Otherwise, the relevant market should be expanded, implying that the
origin market includes multiple airports (as assumed in our methodological framework).

Based on the results from the previous section, we estimated the Actual Loss values
based on the equation above. Table 7 presents the results. Given the presence of unilateral
competitive relationships, in which the cross-price elasticity from airport i to airport j is
statistically significant but not vice versa, several cells in the table are marked with “- to

indicate the absence of competitive pressure.

Table 7: Actual Loss Rates

Airport Potential Competitor

SBRJ SBGL SBCF SBBH SBGE
SBRJ - 6.78% - - -
SBGL 8.63% - - - -
SBZM - 5.87% - -
SBCF - - - 5.38% -
SBBH - - 10.05% - -
SBSP - - - - 7.63%
SBKP - - - - 5.54%

Source: Authors.

The actual loss rate measures how much demand an airline would lose following a
5% price increase. For example, for the Santos Dumont airport (SBRJ), the actual loss due a
deviation of demand to Galedao (SBGL) is 8.63% when airlines decide to increase their prices
in flights operated at Santos Dumont in 5%. According to the table, the largest estimated
Actual Loss rate is 10.05%, observed between SBBH and its potential competitor SBCF. This
value implies that the maximum Critical Loss that would still allow SBBH to be not
considered a market by its own is 10.65%, which corresponds to a minimum markup margin
of 43.37% under a 5% price increase. This is a relatively high margin for the airline industry.

Table 8 presents the critical margins required for each airport not to be considered a
relevant market. All the margins are higher than 40%. Considering that the average EBITDA
margin of Brazilian airlines in the last quarter of 2025 was approximately 15% (ANAC,


https://www.zotero.org/google-docs/?qUA5UW
https://www.zotero.org/google-docs/?ZKVGuE
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2025a), this evidence suggests that, for none of the analyzed airports, the relevant market
should include another airport as a competitive constraint. This conclusion holds even for
airports located within the same metropolitan areas, such as Rio de Janeiro, Belo Horizonte,

and Sao Paulo.

Table 8: Critical Margins

Airport Potential Competitor

SBRJ SBGL SBCE SBBH SBGR
SBRJ - 67.98% - - -
SBGL 51.76% - - - -
SBZM - 79.68% - -
SBCF - - - 87.70% -
SBEH - - 4337% - -
SB5P - - - - 59.54%
SBEP - - - - 84.87%

Source: Authors.

3.4.3. Discussion of Results

Table 9 summarizes the relationships identified based on cross-price elasticities. The
analysis indicates that the number of tickets sold at a given airport responds to price changes
at other airports in some cases, suggesting the presence of a group of consumers who consider
services at both airports as substitutes. Examining the estimated elasticities, we observe
mutual competitive relationships among airports in Rio de Janeiro and Belo Horizonte.
Airports in these cities operate as major hubs, each handling more than two million
passengers between January 2014 and July 2025. Moreover, the distance between the paired
airports is less than 30 kilometers, and the set of common destinations served by both an

airport and its competitor represents a substantial share of the airports’s total destination

network.
Table 9: Results - Type of Relationships Observed

. . Inter-Airport  Airport  Pot. Competitor Common . Pot.
Rela{l?nshlp Airport Cpﬁmﬁil Distance  Destination Destination Destination T:’l;gnrr Competitor
ype ompetitor (Km) Number* Number Number* raffic (M) Traffic (M)

Mutual SBRJ SBGL 143 95 91.6 89.76 18 17

Mutual SBEH SBCF 253 36.7 973 3509 045 14.2

Unilateral SBSP SBGR 282 79.1 829 74.33 274 31,8

Unilateral SBKP SBGR. 82.7 4.4 §2.9 80.49 942 318

Unilateral SBZM SBGL 143.8 583 91.6 56.97 0.35 17

Source: Authors based on ANAC Data. *Mean number of common destinations by month. Traffic is expressed
in millions. Distance is measured in kilometers. Built based on data from 2014 to 2024.

In general, most unilateral relationships involve a larger airport impacting the fares

of a smaller one. The majority of these relationships occur within the same state, with


https://www.zotero.org/google-docs/?ZKVGuE
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exception the airport of Goana (in Minas Gerais) and Rio de Janeiro airports. This pattern can
be observed by comparing traffic volumes and the number of destinations in the table below.

The identification of unilateral competition, in which larger airports would influence
smaller ones without reciprocal effects, is consistent with the findings of Lian and Rennevik
(2011), who document similar asymmetric relationships in the Norwegian market. The
absence of mutual substitutability between specific major Brazilian hubs (such as Guarulhos
and Congonhas) despite their proximity echoes the argument of Fiuza and Pioner (2009) that
spatial closeness alone is insufficient for defining relevant markets, as factors like flight
frequency, network connectivity, and passenger segmentation also matter.

Figure 6 shows the population density of the regions where airport relationships were
identified. This spatial pattern reinforces the idea that consumers in larger urban
concentrations might pick different airports, where the demand for air travel is more robust
and passengers have greater flexibility in choosing among nearby airports. In such regions,
travelers might be more likely to compare options based on fare levels. Therefore,
understanding the geographic distribution of population density is key to interpreting the

possible observed patterns estimated by our models.

Figure 7: Population Density

Pop. Density (10g)
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Source: Authors. Based on ANAC and IBGE Data.
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Nevertheless, although these patterns are observed, the application of the
Hypothetical Monopolist Test indicates that none of these relationships can be interpreted as
effective competition between airports. Even though our demand estimates suggest the
presence of potential pressure exerted by one airport on another, such pressure is not strong
enough to be characterized as competitive pressure under the criteria for market definition.

The figure 8 presents a measure of similarity in airline presence across airport pairs.
This measure is computed as the proportion of cases in which the same set of airlines operates
at both airports for a given destination and date. As shown in the figure, the degree of
similarity between Congonhas and Guarulhos airports, as well as between Santos Dumont
Airport and Galedo, is relatively high, exceeding 50%. This indicates that, for a substantial
share of overlapping routes, the same airlines operate simultaneously at both airports. Given
that airlines typically rely on sophisticated demand management and revenue optimization
systems (Sun et al., 2024), it is likely that they already internalize consumer preferences in
their pricing decisions across airports. As a result, this may lead to an underestimation of the
magnitude of the Actual Loss estimates obtained in the analysis and should therefore be taken

into account when interpreting the results.

Figure 8: Overlap in Airlines Sets Across Airport Pairs

Overlap in Airline Sets Across Airport Pairs

SBGL-SBRJ

SBGR-SBSP

SBGR-SBKP

SBBH-SBCF

SBGL-SBZM

0% 25% 50% 75% 100%
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Source: Authors. Based on ANAC and IBGE Data.
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Our work extends the analysis of airport competition by applying a continuous,
elasticity-based framework and the Hypothetical Monopolist Test to a much broader set of
Brazilian airport pairs, instead of the methods used by Bruecknet et al. (2014). By estimating
price elasticities and applying the HMT, we provide a more nuanced and economically
grounded measure of competition that aligns more closely with antitrust principles. Our
results indicate that each route can be considered a distinct relevant market in the Brazilian
airline industry, underscoring the importance of employing appropriate methodologies for
market definition. At the same time, we stress that the analysis is subject to data constraints
regarding actual markup margins, and the widespread adoption of dynamic pricing and yield
management strategies by airlines may attenuate the observed competitive pressure between
airports, potentially affecting the identification of substitutability in price-based analyses.

Competitive pressure on each airport proves to be context-specific and this should be
considered when the objective is to evaluate the effects of structural changes, define
regulatory rules regarding airport concessions, or guide investment decisions in airport

expansion and even the creation of new hubs.
3.5.  CONCLUSIONS

This chapter aimed to identify the relevant geographic market in Brazil's domestic
airline industry by analyzing competitive interactions among airports. Using a panel-data
approach and estimating own- and cross-price elasticities, we indicated that competition
might extend beyond individual routes, encompassing broader regions in some cases.

The findings provide robust empirical evidence for the definition of relevant
geographic markets as routes in the Brazilian airline industry.

By estimating the elasticities and applying the Hypothetical Monopolist Test to a big
set of airport pairs across the country, this research contributes both methodologically and
empirically to the literature on market definition and competition in the Brazilian airline
sector. It offers a replicable strategy for identifying substitutability among airports,
particularly in contexts where multi-airport systems may exist. Moreover, it offers a more
appropriate application for antitrust evaluations and public policy decisions, particularly in the
context of mergers or structural changes in the industry.

Future research could investigate intermodal competition with bus services along
metropolitan corridors, as well as examine airlines’ pricing strategies across different airports.
Additionally, future studies could incorporate international fare data to expand the analysis

and provide a more comprehensive assessment of competition across airports.
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In summary, the results reinforce that the relevant market in the Brazilian airline
industry can be defined at the origin—destination (route) level. Spatial population distribution,
passenger preferences, and the availability of alternative airports appear to influence
consumer choices, as reflected in significant cross-price elasticities; however, these factors are
not sufficient to generate effective competitive pressure between airports, even among those

located within the same metropolitan area.
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4. AIRLINE ALLIANCES, ANTITRUST REMEDIES, AND AIRFARES:
EVIDENCE FROM BRAZIL

4.1. INTRODUCTION

The earliest code-sharing in the airline industry emerged in 1986, when British Island
Airways and Air Florida established what is recognized as the first international code-sharing
arrangement. In this type of agreement, two or more carriers form a cooperation in which one
airline’s designator code is displayed on flights operated by another (Oum; Park; Zhang,
1996). Since then, code-sharing has evolved into one of the most widely adopted strategies in
the global airline industry.

Its widespread use has sparked considerable debate about its consequences and
potential effects. On the one hand, code-sharing can increase a company’s efficiency by
expanding its network without the need for heavy investments. On the other hand, the sharing
of sensitive information may facilitate coordinated behavior, potentially making it easier to
reach agreements that raise prices (Brueckner, 2003; Gualini et al., 2024; Le; Yimga, 2023;
Oum; Park; Zhang, 1996).

Many studies have attempted to quantify its impact on fares, welfare, customer
perceptions, service quality, companies’ revenues and profits, among others (Klophaus;
Lordan, 2018; Lu; Yang, 2022; Yimga, 2020; Yimga; Gorjidooz, 2019; Zou; Chen, 2017).
Regarding fare effects, the empirical evidence points in different directions. Brueckner
(2003a), Brueckner and Singer (2019), Oum, Park and Zhang (1996), and Whalen (2007) find
that alliance on American international flights is associated with lower prices. Similarly,
Gualini et al (2024) recently estimated price reductions on African international routes
associated with this type of agreement. In contrast, Gilo and Somonelli (2014) find a positive
impact of code-sharing agreements on prices for non-stop domestic flights in the United
States. Alderighi, Gaggero and Piga (2015) suggest that even when fares do not immediately
rise, the trajectory of price adjustment changes under code-sharing considering a temporal
window of one year for daily flights. Over the long run, code-sharing routes tend to
experience lower competitive pressure, creating space for persistently higher prices.

Some studies find that the effects depend on the type of code sharing, route
characteristics, and the regulatory environment. Park and Zhang (2000) show that fares reduce
in the case of a complementary airlines network, while they increase in the case of parallel
airlines networks. Gayle (2008) shows that for the Delta—Continental-Northwest cooperation,

the price effects depend heavily on the type of code-share products involved. Gayle and
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Brown (2014) find that the impact of code-sharing is strongly shaped by route characteristics
(degree of substitutability between carriers, the pre-existing level of competition, and the
extent of connections for the participating airlines). Adler and Mantin (2015), in their analysis
of the Israeli market, emphasize that the influence of code-sharing on prices depends on the
degree of regulation.

Although there is a substantial body of international literature on this topic, only one
study was applied for Brazilian market. Costa and Oliveira (2015) shows that VARIG and
TAM used code-sharing as a strategy to counter the entry of low-cost carriers into the
domestic market. However, no study has attempted to estimate the effects of code-sharing on
international flights, even though such alliances have become increasingly widespread among
Brazilian airlines, particularly on international routes, since the country’s liberalization
process. The expansion of these agreements has reshaped the structure of international air
transport, potentially influencing not only the route network available to passengers but also
market competition. In 2021, the Agéncia Nacional de Aviagdo Civil ANAC (ANAC)
published a list of active code-sharings, providing a clearer picture of the extent of these
arrangements. That year, routes operated under code-sharing accounted for 61.92% of all
international tickets sold, highlighting that such type of cooperation have become a central
feature of the industry rather than isolated exceptions (ANAC, 2021a).

This level of prevalence suggests that a significant share of consumers is directly
affected by code-sharing, whether through changes in pricing, flight frequencies, connectivity,
or service quality. Despite their potential to improve airlines' operational efficiency,
code-sharing agreements may also reduce competitive pressure on certain routes. In this
context, a key question arises: are Brazilian customers better or worse off as a result of
code-sharing?

The primary goal of this work is to understand the effect of code-sharing on
international airfares in Brazil. For that, we study the effects of the agreement between IAG
(through its subsidiaries Iberia and British Airways) and LATAM, particularly on the Sao
Paulo—London and Sao Paulo—Madrid routes, which had raised competition concerns.

The agreement was announced and notified to CADE (Conselho Administrativo de
Defesa Econdmica, Brazil’s competition authority) in June 2016. The cooperation covered
routes connecting Sao Paulo (Guarulhos airport) and Rio de Janeiro (Galedo airport) to
European cities such as London, Madrid, Barcelona, Milan, Frankfurt, and Paris. Among
these routes, CADE identified Sdo Paulo—-London and Sdo Paulo—Madrid routes as critical

markets, given the horizontal overlap between the airlines, the high market power, and the
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absence of relevant rivals. Although the Sao Paulo-Madrid route raised competitive concerns,
no remedies were ultimately imposed for that market. In contrast, the Sdo Paulo—London
route was approved conditionally, and one of the key commitments required the airlines to
maintain their capacity levels (seat supply) for a defined period, to prevent any reduction in
competition or harm to consumers (Barbosa, 2016; CADE, 2016b, 2017b).

In this sense, rather than merely using the code-sharing agreement between LATAM
and the TAG Group to analyze the effects of code-sharing on prices, this specific agreement
provides also an unique opportunity to better understand the role of the competition authority.
In particular, the fact that two routes were analyzed by the authority, but only one was subject
to a remedy, allows us to also evaluate the effectiveness of the remedy adopted in this case.

To identify the causal effects of the code-sharing between LATAM and IAG,
difference-in-differences models were estimated separately for each route of interest (Sao
Paulo-Madrid and Sao Paulo-London), given that, as discussed above, the impact of
code-sharing on prices can vary substantially depending on the specific characteristics of each
market. In this case, a key route-specific characteristic is the presence of antitrust remedies
imposed by the competition authority. Additionally, the models were estimated separately for
economy-class and business-class passengers. This segmentation is justified because the two
groups tend to exhibit different demand elasticities and purchasing behaviors: business
travelers tend to be less price-sensitive, more time-constrained, and more dependent on
network connectivity and scheduling frequency, whereas leisure or economy-class passengers
are typically more price-elastic and more responsive to fare variations (Brueckner; Singer,
2019; Ishii; Sunyoung; Van Dender, 2009; Lian; Rennevik, 2011; Lieshout, 2012; Wan; Zou;
Dresner, 2009).

The empirical analysis draws on ANAC’s international airfare panel data, covering
January 2016 through March 2018, a period that includes the announcement of the agreement
and extends one year after it enters into force. As controls, the models incorporate a set of
airline-route pairs connecting major Brazilian cities (other than Sdo Paulo) to key European
hubs (Lisbon, Paris, Rome, Frankfurt, and Amsterdam), capturing route-specific and
carrier-specific dynamics that may influence fare levels.

On the Sao Paulo—London route, the code-sharing agreement had no robust effect on
airfares for either economy or business-class passengers. In contrast, for the Sao
Paulo—Madrid route, the estimated effect for business-class passengers is positive and
economically significant, at approximately 30%, while no statistically significant impacts are

found for economy-class fares. These patterns are robust across alternative control-group
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specifications and reinforce findings from the international literature showing that the effects
of code-sharing agreements vary substantially across passenger segments (Adler; Hanany,
2016; Brueckner; Singer, 2019; Czerny, 2009).

Moreover, the absence of significant effects on the market subject to an antitrust
remedy (Sdo Paulo—London), even for business-class passengers, contrasts sharply with the
positive price effect observed on the Sao Paulo—Madrid market, which exhibited a less
concentrated market structure. This pattern is consistent with the interpretation that the
remedy, by requiring the maintenance of seat supply levels, may have altered airlines’ pricing
incentives. Overall, the results provide suggestive evidence that the restriction imposed by the
competition authority may have mitigated the potential anticompetitive effects of the
agreement, particularly in market segments characterized by lower demand elasticity, which
tend to be more adversely affected by this type of cooperation.

This work is organized into six sections. The next section reviews the literature on
code-sharing, distinguishing between theoretical studies and empirical work, with the latter
focused specifically on econometric analyses. Section 3 provides a detailed description of the
code-sharing agreement between LATAM and IAG. Section 4 presents the data and the

empirical strategy adopted. Section 5 discusses the main results, and Section 6 concludes.
4.2. LITERATURE REVIEW

Code-sharing is one of the most widely used strategies in the global airline industry.
This type of agreement has traditionally been implemented to enable an airline to sell tickets
in new markets (expanding its network) without operating additional aircrafts: an airline can
market flights under its own code while its partner airline actually operates the service. This is
particularly important for airlines that provide international services, since expanding
operations into foreign territories typically requires not only heavy investments but also
regulatory approvals (Armantier; Richard, 2008; Oum; Park; Zhang, 1996).

Most traditional way to classify code-sharing agreements is according to the route
characteristics. They are considered parallel when both airlines operate on the same route, and
complementary when each partner operates different segments that connect or complement
each other (Ito; Lee, 2005; Lu; Yang, 2022).

The literature on code-sharing can be divided into two broad streams. The first
consists of theoretical studies, which aim to understand the welfare implications of
code-sharing under different assumptions about market structure, competition, and demand

behavior. The second consists of empirical research, which seeks to estimate the actual effects
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of such cooperative arrangements on airline and/or route-level outcomes. In this study, we

focus on the literature examining the impact of code-sharing on airfares.
4.2.1. Theory of Code-Sharing Agreements

Oum, Park and Zhang (1996) analyze how code-sharing agreements between
non-leader airlines affect the conduct of the market leader. Their framework is based on a
Stackelberg leadership model, in which one dominant carrier (the leader) operates non-stop
services on an international route, while several smaller carriers (the non-leaders) serve the
same market through either non-stop or connecting services. The benchmark case represents
the equilibrium output of the market leader, given the optimal reactions of the non-leader
firms. The authors then consider two types of code-sharing: parallel, referring to cooperation
between carriers operating on the same route, and complementary, referring to cooperation
between non-leader airlines connecting different segments of an international route.

The code-sharing variable is explicitly incorporated into both the leader's supply and
demand equations. These structural equations form the basis for the econometric estimation.
Using data from 57 transpacific routes between 1982 and 1992, the results show that
complementary code-sharing among non-leader airlines makes the market leader behave more
competitively, thereby reducing its price—cost margin. Simultaneously, it increases the
leader’s residual demand, as cooperation among smaller airlines replaces less attractive
interline connections (a traffic-enhancing effect). The combination of these two forces
ultimately leads to lower prices on the route.

The model proposed by Park (1997) compares the pre-agreement market outcome
with the post-agreement equilibrium for each type of code-sharing arrangement to examine
their effects on market performance and overall welfare. The setup includes three routes and
three airlines: one airline (firm 1) operates all three routes (A—H, H-B, and A-B), firm 2
serves route A—H, and firm 3 serves route H-B. Passenger demand is assumed to cover all
three markets. The pre-agreement solution (the benchmark equilibrium) defines the optimal
output for each firm in each route under Cournot competition.

The author then introduces two different types of agreement: parallel code-sharing
and complementary code-sharing. In the parallel code-sharing scenario, firm 1 (operating all
routes A-B, A-H, and H-B) forms an agreement with firm 2 (operating only A-H). Under this
scenario, the cooperative partners jointly produce less output in market A-H but more output
in markets H-B and A-B. The non-participating firm 3, however, reduces its output in market

H-B compared to the pre-agreement case. Consequently, prices increase in market A-H but
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decrease in markets H-B and A-B. In the complementary code-sharing scenario, firms 2 and 3
cooperate on their complementary routes (A-H and H-B). In this case, firm 1 (the
non-participant) produces less output, while the partners increase output in all three markets.
The result is lower airfares across all routes, implying that consumers benefit from the
complementary agreement through reduced prices and enhanced network connectivity.

In the same line, Brueckner; Whalen (2000) develop an adapted version of the
hub-and-spoke model based on a Cournot-type framework, assuming that nonallied carriers
set interline fares through the noncooperative choice of subfares®. Subfares represent the
portion of the total interline fare earned by each carrier for its segment of the journey. The
independent choice of subfares creates negative externalities, as each airline ignores how its
pricing affects total interline demand and, consequently, its partner’s revenue. In
complementary code-sharing, these externalities are internalized through revenue-sharing and
coordination, leading to lower fares.

Brueckner (2001) adopts the same framework to investigate the effects of
international cooperation on traffic levels, fares, and welfare. In the model, airlines operate
networks composed of domestic routes connecting smaller cities to their main hubs and an
international inter-hub route linking the two carriers’ hubs. Passengers traveling between
cities not directly connected by a single airline must therefore take interline itineraries (flights
combining more than one segment usually operated by different airlines). The model
compares the equilibrium before and after the formation of an agreement. In the
pre-agreement scenario, each carrier sets its own fares independently in shared markets,
leading to a double-marginalization problem: each airline adds its own markup to the
connecting segment, resulting in higher total fares for interline passengers. When a
code-sharing agreement is introduced, the carriers internalize these cross-market effects and
coordinate prices on shared routes, eliminating double marginalization and reducing fares on
interline and domestic routes. However, in an inter-hub market where both airlines directly
compete, cooperation reduces competition, leading to higher fares and lower traffic.

Hassin; Shy (2004) developed a model based on Hotelling’s spatial competition
framework, in which a domestic and an international airline compete for passengers with
heterogeneous preferences. Code-sharing is introduced to coordinate services between these

two firms. In this setup, the authors explore how such agreements alter perceived product

“Interline fares refer to the prices charged for interline services, in which a passenger traveling from origin A to
destination B must make one or more connections (e.g., from A to H and from H to B), typically involving
flights operated by different airlines. In this context, the passenger is referred to as an interline passenger, since
the journey involves multiple flight segments operated by multiple carriers.
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differentiation and competition intensity. When the code-sharing is parallel, the alliance
effectively reduces product differentiation: consumers perceive the two airlines as closer
substitutes, which decreases competitive pressure and can lead to higher prices. In contrast, in
complementary code-sharing, the cooperation enhances network connectivity and reduces
travel costs for passengers who require multi-segment trips. This generates efficiency gains
and potential increases in consumer welfare, even if prices for individual segments may rise
slightly.

Bilotkach (2005), in turn, develops a Bertrand competition model. The author builds
a theoretical framework for two carriers operating in a market that includes both parallel and
complementary routes. In the model, each firm strategically sets its price, taking into account
demand from both direct and interline passengers. Code-sharing is modeled as a form of
partial cooperation, in which partner airlines coordinate prices and share revenues from
interline services. This structure allows the elimination (or reduction) of double
marginalization. When simulating the model, the author shows that in complementary routes,
code-sharing leads to lower fares, higher traffic, and higher welfare, since coordination
between the two airlines eliminates part of the pricing inefficiency caused by double
marginalization. However, in parallel markets, where both airlines operate on the same route,
the agreement acts as a collusive mechanism, reducing price competition, raising fares, and
lowering consumer surplus.

Chen and Gayle (2007) developed a Bertrand-type model with a structure similar to
Park (2007). The market consists of three airlines: Al operates the direct route A-B, A2
serves H-B, and A3 operates A-H. The authors analyze several scenarios regarding the
availability of the intermediate route A-H, considering passengers traveling from A to B, who
may either fly directly or connect through H. When the intermediate flight (A-H) is operated
only by a third carrier (A3), code-sharing between the two complementary airlines (A2 and
A3) eliminates double marginalization, resulting in lower fares for consumers. If, instead, the
intermediate flight (A-H) is operated by the same airline that also provides the direct route
(A1), code-sharing between A1l and A2 does not completely remove the double markup but
still reduces prices through improved coordination. Furthermore, when Al and A2 form a
code-sharing agreement in a scenario where both A1 and A3 operate on A-H, the cooperation
results in market foreclosure, excluding A3 from the market and leading to higher fares and
reducing competition.

Czerny (2009) develops a theoretical model assuming perfectly complementary

networks, in which each airline serves distinct flight segments and therefore does not compete
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directly. The objective is to assess whether consumers may actually be worse off under
code-sharing, particularly when airlines can engage in price discrimination. The author argues
that price discrimination becomes feasible with the implementation of a code-sharing
agreement. Before the agreement, airlines lacked the information needed to distinguish
between interline passengers and non-interline passengers. In this situation, fares are
determined based on the aggregate demand of both groups, leading firms to keep prices
relatively low to attract interline passengers. Consequently, non-interline passengers indirectly
benefit from the presence of interline travelers, as fares are effectively averaged across both
markets.

After the alliance is implemented, however, airlines gain access to detailed
information about passengers’ itineraries, enabling them to identify interline and non-interline
customers and to set differentiated fares for each group. In this new equilibrium, interline
passengers may face lower fares due to greater coordination and efficiency between carriers,
while non-interline passengers tend to face higher fares. This effect is particularly relevant for
non-interline passengers with more inelastic demand, such as business travelers, who are less
responsive to price changes and thus more vulnerable to fare increases. Although
complementary code-sharing can eliminate double marginalization and improve network
efficiency, price discrimination may offset these gains in welfare. The study concludes that
the net welfare effect ultimately depends on the trade-off between the efficiency gains from
the cooperative agreement and the redistribution of surplus from less-elastic consumers to
airlines.

Adler and Hanany (2016) apply a game-theoretic framework to analyze how
different forms of code-sharing influence market outcomes (specifically flight frequency and
fares) under heterogeneous demand. The authors develop an extended Cournot model in
which airlines first choose flight frequencies and decide whether to establish code-sharing
agreements, and then set prices. Three main scenarios are considered: (i) no agreement, where
airlines compete independently; (ii) bilateral code-sharing, where two carriers coordinate on
pricing and frequency decisions for overlapping routes; and (iii) competitive code-sharing,
where cooperation occurs but a degree of rivalry is maintained”.

In the benchmark scenario without cooperation, when demand is insensitive to

frequency (typically the case for leisure travelers) prices decline as frequency increases,

> either because operating carriers retain control over their seat inventory or because prices and quantities are

determined ex ante through seat swaps or seat purchase agreements.
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consistent with standard competitive expectations. Conversely, when demand is sensitive to
frequency (as with business travelers) both equilibrium fares and frequencies increase,
reflecting consumers’ higher willingness to pay for convenience. Code-sharing amplifies this
effect. Overall, competitive code-sharing produces the most favorable outcomes for
consumers, whereas bilateral code-sharing leads to higher fares, particularly for
frequency-sensitive passengers.

All the theoretical models discussed above share a common analytical framework:
they rely on alternative assumptions about market competition to evaluate the potential effects
of code-sharing agreements. In general, these models predict that parallel code-sharing tends
to increase prices, whereas complementary code-sharing is more likely to reduce them.
Interline passengers tend to be better off than non-interline passengers, and leisure passengers
benefit more than business passengers.

One issue that frequently arises in discussions of the effects of code-sharing,
particularly in the empirical literature, concerns antitrust immunity. Antitrust immunity
emerges from competition law practice and refers to a legal status that allows airlines
participating in international cooperation to coordinate prices and capacities without violating
competition law.

There are two main explanations for why policymakers have adopted antitrust
immunity in the airline industry. The first relates to the fundamental principles of antitrust
law, which penalize conduct that may generate negative effects on economic welfare. Under
these principles, alliance such as code-sharing would often be automatically classified as
anticompetitive practices, as they typically involve coordination between competitors, and
might include network alignment and the potential exchange of competitively sensitive
information, such as prices. At the same time, however, such agreements may generate
significant efficiency gains, particularly on international routes. Granting antitrust immunity
thus provides a legal framework that allows airlines to exploit these efficiencies and improve
service quality without facing antitrust sanctions (Lazar, 2018).

The second explanation is more institutional. Antitrust immunity has also been used
as a policy instrument to facilitate the negotiation and implementation of “Open Skies”
agreements with the United States, by enabling deeper forms of cooperation among
international carriers operating under these liberalized air service regimes (Lazar, 2018; OECD,
2019).

From a public policy perspective, OECD (2019) emphasizes that the granting of

antitrust immunity is highly jurisdiction-specific and depends on the institutional, legal, and
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competitive context of each country. While acknowledging that antitrust immunity has been
used as a tool to enable deeper forms of cooperation among airlines, particularly in
international markets, the organization does not actively encourage its widespread adoption.
Instead, it stresses that such exemptions should be granted cautiously, subject to rigorous
competitive assessment and, when necessary, accompanied by remedies to mitigate potential
anticompetitive effects. This approach reflects the organization’s broader view that
competition authorities should carefully balance efficiency gains against risks to competition
harms, rather than treating antitrust immunity as a default or permanent policy instrument.

Regarding the theoretical implication of antitrust immunity, Bilotkach (2005) points
out that the cooperating airlines behave as a single firm, reinforcing anticompetitive effects on
parallel routes but enhancing efficiency on complementary routes. Hence, the welfare impact
of antitrust immunity also depends on the nature of the routes involved.

These considerations underscore the importance of a cautious, case-by-case approach
in competition policy. Empirical evidence is therefore essential to assess whether the potential
efficiency gains of such arrangements outweigh their anticompetitive risks in practice. The

next section reviews the empirical literature on the effects of code sharing on airfares.
4.2.2. Empirical Literature on Code-Sharing

The empirical literature on the effects of code-sharing on international fares dates
back to the 1990s, when such alliance began to be widely adopted in the airline industry.
Since then, researchers have employed a broad set of empirical strategies — including
non-linear three-stage least squares, before-and-after regressions, fixed-effects panel models,
and, more recently, difference-in-differences frameworks — mirroring the evolution of applied
econometrics. This section places particular emphasis on the most recent contributions.

The literature began with Oum, Park and Zhang (1996), which analyze 57 non-stop
international routes between the United States, East Asia, and Oceania from 1982 to 1992 and
find that for complementary code-sharing, the cooperation leads to a decrease of USD 83.00
per passenger in the leader’s fares, indicating pro pro-competitive result from the
code-sharing agreement. Park and Zhang (2000) examine the effects of major international
cooperations at the time: British Airways/USAir, Delta/Sabena/Swissair, KLM/Northwest,
and Lufthansa/United Airlines. The effects differ depending on the agreement type:
complementary agreement increased total output and consumer surplus, while parallel

agreement reduced both. Overall, the findings suggest that consumers in the North Atlantic
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markets benefited from these cooperations, with fares on the analyzed routes decreasing by
USD 41 on average.

Brueckner and Whalen (2000) estimate regressions for the 3rd quarter of 1997 using
U.S. international routes at the city-pair level to show that code-sharing patterns charge
interline fares roughly 25% lower than non-allied carriers, indicating substantial fare benefits
associated with code-sharing. In a similar way, using data on international travel by U.S.
passengers in the third quarter of 1999, Brueckner (2003) shows that cooperative
arrangements between airlines significantly reduce fares, on average, 7%.

Also wusing a pooled cross-section regression, Bilotkach (2007) examines
international routes in the United States using third-quarter 1999 data, focusing only on major
gateways and comparing reasonably symmetric trips (for example, nonstop flights only with
nonstop flights). The author finds that interline airline networks through code sharing reduces
interline fares by up to 22.5% when compared with non-aligned agreements and agreement
participation leads to additional cost efficiencies that further cut fares by up to 10%.

Whalen (2007) is the first study to use panel data to examine code-sharing, analyzing
international routes between the United States and Europe for every quarter from 1990 to
2000, covering 30 code-sharing agreements. Their dataset distinguishes across several service
types: online service (where a single carrier markets and operates the full itinerary),
code-share service (where partner airlines coordinate to provide a seamless itinerary), and
interline service (where carriers combine itineraries without coordination or joint marketing).
Since code-sharing can be endogenous, instruments were necessary. The author uses as
instrument lagged HHIs for each service category (their squared terms), and lagged counts of
carriers offering any service, online service, and immunized or code-share service (also with
squared terms). The fixed-effect model estimates that both code-sharing significantly reduce
fares, by roughly 6.5% and 7.5% relative to traditional interline service.

Wan, Zou and Dresner (2009) analyze 113 nonstop routes between the United States
and European countries. They consider parallel hub-to-hub routes. The authors estimate
route-level regressions controlling for route and airport concentration (HHI), population and
income at endpoint cities, distance, vacation-route dummy, and time of purchase 2, 4, and 8
weeks before departure. Their findings suggest that the net effect of agreements on airfares is
ambiguous. The price impact on transatlantic hub-to-hub routes is statistically insignificant. In
contrast, routes connecting hubs of the cooperation between Star Alliance and SkyTeam

exhibit significantly lower business-class fares relative to other routes. Overall, the study
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shows that the price effects of code-sharing depend on route characteristics, passenger type,
and the timing of the purchase relative to departure.

Brueckner, Lee and Singer (2011) investigate international airline cooperation using
a large panel of itineraries from 1998 to 2009, estimating regressions with route and time
fixed effects. The authors define three scenarios: code-sharing, in which at least one segment
of the itinerary is operated by one of the airlines in the agreement while the other does not
offer the service; alliance, in which both airlines in the agreement operate the service; and an
identifier for antitrust immunity, which equals 1 if the alliance has antitrust immunity. The
results show that code-sharing reduces international airfares by approximately 3.6%, and
alliance membership lowers fares by about 2.7% in the full worldwide sample. For
transatlantic routes between the United States and Europe, the effects are even stronger: 3.9%
for code-sharing and 7.6% for alliances. The effects also vary by passenger type, with
business-class fares being less consistent, highlighting that the impact of airline cooperation
differs across markets. Finally, the relative contribution of antitrust immunity is associated
with a price decrease of approximately 4.9%.

Alderighi, Gaggero and Piga (2015) also find a positive impact of code-sharing on
the temporal profile of fares, that is, how prices evolve as the departure date approaches. The
authors examine daily data from April 2003 to February 2004 of 49 routes departing from the
United Kingdom served by 14 European full-service carriers. The authors estimate a
two-stage model in which, in the first stage, operating carriers decide whether to enter into a
code-share agreement on a given route, and in the second stage, both operating and marketing
carriers set fares, an approach that addresses potential endogeneity between code-sharing
participation and pricing. Their results suggest that prices can be higher on code-shared
routes, and even when fares do not rise immediately, the dynamic path of price adjustment
changes. In the long run, code-shared routes tend to experience weaker competitive pressure,
allowing for persistently higher prices, with an estimated effect of approximately 7.2%. When
considering the type of code-sharing, the authors find that leisure travelers are especially
affected by complementary code-sharing, once carriers' temporal price strategies are taken
into account. Under parallel code-sharing, the effect of the agreement is smaller (4.4%)
compared to routes with complementary code-sharing.

Using data from international American routes from 1997 to 2016, Brueckner and
Singer (2019) use a fixed-effects model at the carrier, route, and time levels to show that
cooperative carriers tend to charge lower fares than non-aligned airlines, while the granting of

antitrust immunity leads to higher fares. The model also reveals heterogeneous effects across
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fare classes: agreements such as codesharing reduces economy-class fares by about 0.9%, but
increases business-class fares by approximately 2.7%. Participation in a joint venture has a
stronger negative effect, lowering economy fares by roughly 7.2% and business-class fares by
around 6.5%. The antitrust immunity has also negative effects on the fares of both passengers:
6.9% for economy class passengers and 2.0% for business class passengers.

Gualini et al. (2024) examine the impact of a code-sharing agreement on airfares in
Africa using a difference-in-differences model with route, carrier, and time fixed effects.
Given the high heterogeneity of the control group, the author addresses potential endogeneity
by employing gateway characteristics as instruments. The analysis covers a 36-month period
from 2017 to 2019 and includes all intra-Africa international itineraries within this window.
The results indicate a substantial reduction in airfares following the introduction of the
agreement, with prices falling by approximately 18%.

Table 9 below summarize the main results of the empirical literature.

As mentioned earlier, ANAC does not publicly disclose the specific set of routes
covered by such agreements, and the only year in which this information was published was
2021, a pandemic year whose exceptional market conditions limit its analytical usefulness.
Consequently, there is a notable lack of empirical studies examining the competitive effects of
code-sharing in the Brazilian context. To the authors’ knowledge, the only existing study is
Costa and Oliveira (2015), which documents how the domestic code-sharing arrangement
between VARIG and TAM was used as a strategic response to GOL’s entry and rapid
expansion in the early 2000s, but does not evaluate its impact on airfares. For this reason, the
study was not considered as reference.

Both the theoretical and empirical literature above converge on a central conclusion
that may be applied to the Brazilian context: the effects of airline cooperation, whether in
international or domestic markets, are highly context-dependent. These impacts vary
according to route-specific characteristics, the composition of demand (e.g., leisure versus

business passengers), and the regulatory environment in which airlines operate.

Table 10: Summary of Empirical Studies on Airline Cooperation and

Code-Sharing Effects


https://www.zotero.org/google-docs/?w72E6h

62

Aunthor Method Data Type of [tineration / Agresment Resultz
- 57 non-stop mternational routes
ot al MNon-linear thrae- hetween the Unted States, Eas  Parallel and cc-mplm;mt.u} code- For complementary code-sharing,
Orurm - (1996) stageleast squares " and Oc From 1982 to 1 cooperation leads to a decrease of USD 83
model al.a;;ai om = Der passenger
2 o Complementary alhances mereased total
Park and Fhang ion—ﬁ iz !2 1 Iqmar;imﬁmg Nm’.;.hju Farallel and complementary code-  output and eonsumer surphus, while parallel
£e squares uropean cf sharmg alliances reduced both. Fares decreased by

(2000 - £
mo del between 1990 and 1994 USD 41 on average

Interlime (fhghts comected on 2:mele

3rd quarter of 1997, U.5. ticket) or behmd the gap {flich& not Alliance patterns charge interline fares

Whalen {2000) OLS mmatnnal}'oﬁxtilat the city- integrated; passenger handles the roughly 25% lower than non-allied carriers
par connection)
3rd quarter of 1997, U5, - - . - .
: - : . - . Code-sharing on mternational ntedne
Brueckner {2003) OLS Jdematnn;la;o;iat the city- Interline or behmd the gap tineraries reduces Eares by E%—17%
. - Pooled eross- 3rd quarter of 1997, 115, . - Code-sharine on miernational mterme
Bilotkach (2007) section regression international routes Interline or behind the gap itmeraries reduces fares by wp to 22 5%

In tinnal routes between the T_}"pe Dfag_raememt: online service
Tero-stase United States and Europe, < )'oE <2 = ketsand opemtes (1,44 sharing significantly reduces fares by
Whalen (2007) 3= quarterly from 1990 to 2000, Y roughly 6.3%—7.5% relative to mterhne
TeETEssOn coverine 30 code sharine ETVICE (partn.u' arrhnes coordmate),
= = interline service {carriers combine

g = itmeraries without coordination)

service

112 nonstop routes between the
Wan et al. {2009) OLSs United States and European  Type of thneration on parallel routes  The price mapact 1= statistically magnificant

countries, March 2007

Brueckner et al Freed effects US mternational awrlme data, _T}'pe pfagr - - s Code-sharmg reduces mternational arfares
{includmg code-sharmg}), jomt 5 =
by approximately 3 6%

{2011) TEETESION 19982009, quarterly e, P et
o - Code-sharing inceases fares over time by
Alderighi etal Two-stage Da;l:hdata %00?4A§1;lr§?1?im Parallel and complementary code- 7.2%. The effect 1= stronger under
{2015) T2ETEsslON d TuaTy & : the UE zharmg complementary agresments particularly
P g from affacting laisure travelers
Alliances reduce economy fares by 0.9% but
- - Cn- imcreaze business fares by 2.7%; joint
Brueckner and Freed effects somntaiil casi o _T}'pe pfagremmt._a]ha:gn_e wentures lower economy fares by 7.2% and
5 5 from 1997 to 2016, markets {includmg code-sharme}), jomt = o o 5
Smger {2019) reEresson Al oo E et emabias titrast § o busmess fares by 6.3%; anttrust mmunity
a8 pars venture, an LTy decreases economy fares by 6.9% and

busines faresby 2.0%

Interdine (fhights comected om asmele

Gualim etal DiD model Intra- Africa international ticket), online {flig his not integrated; Reduction m airfares by approximately 18%
{2024) mo itmemries from 2017 to 2019  pasenger handles the connection), or on interline routes with code-sharing
nonstop fhights

Source: Authors’ compilation based on the cited studies.

In particular, the antitrust framework has been explored mainly in the specific context of
antitrust immunity, with evidence suggesting that such immunity is associated with lower
fares. However, none of the studies above examine a context in which the antitrust authority
has identified a competition problem in such agreements involving international routes and
has implemented a remedial measure. Our study differs from previous work in this regard.

Furthermore, from a methodological standpoint, although DiD approach has been
applied in international code-sharing studies, no study has combined these methodologies
with an analysis of fare effects by passenger class, nor has any study conducted such analysis
at the level of individual markets.This study differs from previous research also in this aspect.

In the next section, we detail the partnership between LATAM and TAG, as well as the

Brazilian regulatory treatment, whose effects will be analyzed in depth in the empirical

section.
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4.3. LATAM-IAG CODE-SHARING

In 2016, a new agreement between the Brazilian market leader LATAM and the
European airline group IAG was announced. At that time, IAG comprised Iberia Lineas
Aéreas de Espafa, British Airways, CACESA, and IAG Cargo, operating primarily within
Europe. LATAM, in turn, is a major airline group serving key routes throughout Latin
America. The cooperation involved a codesharing agreement on routes between Brazil and
Europe. Beyond the use of shared flight codes, the agreement also included a possible joint
coordination on selected routes, aiming to optimize the partners’ networks and operational
efficiency (Barbosa, 2016).

Under Brazilian law, alliances such as codesharing agreements do not necessarily
require review by the Brazilian competition authority (CADE). Such review is required only
when the agreement involves elements of coordination that may potentially affect competition
(Brasil, 2011).

Thus, in June 2016, LATAM and IAG submitted to CADE a notification regarding a
collaboration agreement covering routes between Brazil and Europe. The new collaboration
was an extension of the code-sharing that already existed between the two groups involving
routes connecting Latin America and Europe. The previous codesharing involved agreements
between Iberia and LATAM and British Airways approved by CADE in February and July
2015 (respectively). These previous agreements involved only the sharing of the codes for the
internacional routes connecting Sao Paulo and Rio de Janeiro to the cities London and Madrid
in Europe as well as regional routes inside Brazil and Europe. Differently from the previous
agreement, the code-sharing of 2017 involved the optimization of the companies’ air network
operations, with the “coordenacdo das principais fungdes das companhias aéreas nas rotas
afetadas, incluindo programacao de voos, preco, gestdo de receita, marketing, e vendas para
otimizar o fluxo de trafego e criar mais opgdes aos consumidores” [coordination of key airline
functions across the affected routes, including flight scheduling, pricing, revenue
management, marketing, and sales, with the aim of optimizing traffic flows and enhancing
consumer choice] (Barbosa, 2016, p. 25, author’s translation).

The new cooperation encompassed flights connecting Sao Paulo (Guarulhos
International Airport) to several European destinations, including London, Madrid, Barcelona,
Milan, Frankfurt, and Paris, as well as flights connecting Rio de Janeiro (Galedo International
Airport) to London and Madrid. The routes exclusively operated by IAG were Rio de

Janeiro-Madrid and Rio de Janeiro-London. LATAM exclusively operated the routes Sao
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Paulo-Barcelona, Sao Paulo-Milan, Sdo Paulo-Frankfurt, and Sao Paulo-Paris. The non-stop
flights jointly operated by both companies were Sdo Paulo-Madrid and Sao Paulo-London.

Among the efficiencies associated with the agreement, the parties argued that it
would expand both airlines’ domestic and international networks. According to the
companies, consumers would benefit from broader schedule availability, improved connection
times, greater convenience, and increased destination and route options. They also claimed
that the cooperation would reduce double marginalization, thereby exerting downward
pressure on fares and leading to lower prices for consumers (Barbosa, 2016).

As discussed above, code-sharing agreements may be categorized into parallel and
complementary arrangements. In the present case, the routes Rio de Janeiro-Madrid, Rio de
Janeiro—-London, Sdo Paulo—Barcelona, Sdo Paulo—Milan, Sdo Paulo—Frankfurt, and Sao
Paulo—Paris constitute complementary code-sharing, whereas only the Sdo Paulo—London
and Sao Paulo—Madrid and routes can be classified as parallel code-sharing.

In the antitrust literature, the latter category is typically associated with horizontal
overlap. Moreover, given the high levels of market concentration in both routes and the
coordination aspect of the agreement, CADE conducted a more detailed analysis of the Sao
Paulo-London and Sdo Paulo—Madrid routes. In practice, the Authority assessed the
collaboration under a horizontal merger framework (Barbosa, 2016; CADE, 2016b).

This approach reflects CADE’s view that, in highly concentrated markets with
parallel operations, certain codesharing arrangements may raise competitive concerns
comparable to those arising from horizontal mergers. As a result, this case constitutes a
particularly interesting departure from the standard treatment of codesharing agreements in
the literature, which typically focuses on the effects of codesharing arrangements that have
not been subject to antitrust review prior to their implementation. In contrast, CADE’s ex ante
assessment introduces an additional institutional layer that may shape firms’ bahavior and,
consequently, the expected competitive effects of the agreement.

Furthermore, this code-sharing agreement was not the first involving Brazilian
international routes. For example, the first code-sharing arrangement of this type in Brazil
dates back to 1999, when Japan Airlines (JAL) entered into an agreement with VARIG
(Aviation Week, 1999). Later, in 2010, a major code-sharing agreement was established
between American Airlines and GOL (American Airlines, 2010). However, CADE’s analysis
in the present case provides a unique opportunity for analysis. Unlike most code-sharing
announcements, which typically lack detailed information on the specific routes affected by

the cooperation, CADE’s investigation explicitly studies deeply the routes targeted by the
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agreement. Fundamentally, CADE conducted a relevant market definition based on empirical
evidence for the Sdo Paulo—London and Sao Paulo—Madrid routes. This feature also justifies
our exclusive focus on the effects of the agreement on these two routes.

One of the main arguments advanced by the parties was that these routes were
subject to competitive pressure from indirect flights serving the same destinations.
Nevertheless, CADE’s relevant market analysis, based on the application of the hypothetical
monopolist test, concluded that each of these routes constituted a distinct relevant market, and
that connecting flights did not belong to the same relevant market as those services. In the
market defined as nonstop flights between Sdo Paulo and London, the cooperation would
result in a post-transaction monopoly, while the Sdo Paulo-Madrid market would display very
high concentration, with combined shares exceeding 60%. In addition, CADE found no
concrete evidence of double marginalization in the sector, nor any proof that the transaction
would reduce it (CADE, 2016b).

As a result, in March 2017, the operation was approved, but subject to remedies
specifically applied to the Sdo Paulo—London route. As part of the remedies imposed by the
Authority, the parties committed to make slots available in London (at the entrant’s choice,
either at Heathrow or Gatwick) to allow one or more potential entrants to operate or increase
up to seven weekly nonstop frequencies on the Sdo Paulo-London city pair. The parties were
also required to maintain a minimum annual seat capacity on the direct Sao Paulo—London
route. In addition, LATAM committed to launch two new nonstop routes between Brazil and
Europe that were not operated by any of the parties at the time: one from any point in Brazil
to any point in Europe, and another from a Brazilian city other than Sao Paulo or Rio de
Janeiro to any European destination (CADE, 2017b).

An analysis of ANAC’s database shows that between 2016 and 2019 no new
competitor entered the Sdo Paulo—London market, which during that period was served only
by British Airways and LATAM (ANAC, 2025b). This implies that, in practice, the only
remedy that became binding on the Sao Paulo—London route was the requirement to maintain
a minimum level of seat capacity, since no entrant materialized to take up the slots made
available under the commitments.

In December 2019, LATAM announced that the agreement with IAG would no
longer be continued on several routes. This decision followed the strategic partnership
established between LATAM and Delta Air Lines, which made the agreement with IAG
commercially unfeasible. However, the company made it clear that certain code-sharing

arrangements would continue, though it did not specify which (Panrotas, 2019).
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4.4. METHODOLOGY
4.4.1. Data on the Airline Industry

For this study, we use microdata on international airfares published by ANAC
(Agéncia Nacional de Aviagao Civil and sector regulator). The database provides information
on ticket prices, the number of tickets sold at each price, the cabin class, and whether the
itinerary is round-trip or one-way, and is organized by airline, route, and month (ANAC,
2025b). The data cover the period from January 2016 to March 2018. The treatment date is set
to March 2017, when the agreement was approved by CADE.

The database contains only the total amount paid by the customer for the entire
itinerary (origin to final destination), without indicating whether the trip involved stops or
connections. For international travel, only tickets departing from Brazil to foreign destinations
are recorded; inbound flights to Brazil are not included. The dataset either reports the total
fare for a round-trip itinerary when both legs were purchased together, or the fare for a
one-way outbound trip when only the outbound segment was bought. Because of this
limitation, our models consider only round-trip tickets, which represent the vast majority of
the sample: 87.57% of all purchases during the analyzed period.

The database includes information on the ticket class, classified into first, business,
and economy. Again, only business and economy classes were considered, since first-class
tickets do not provide enough observations to reliably estimate the models. Further,
information about the airport or flight characteristics, such as airport access time, delays,
arrival times, and flight frequency, is not available.

Regarding the registered date (Year and Month), we stress that this is not related to
the flight date, but to the date on which those tickets were sold, independently of the flight
date. In this sense, we cannot control the gap between the flight date and the date of purchase,
which is a crucial factor in determining the value paid by customers (and consequently,
demand in the sector) in the airline industry (Arajo; Borges, 2024; Wan; Zou; Dresner,
2009).

The database has a limitation regarding the reporting period. ANAC only provides
data starting in 2016, and even within that year, observations are available only for January,
February, March, April, May, June, July, and September. From 2017 onward, the data is
complete. According to ANAC, the missing months (both prior to 2016 and within 2016)
were excluded due to data inconsistencies. Consequently, our pre-treatment period does not

include all months of 2016.
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4.4.2. Empirical Strategy

As described above, the empirical literature measuring the effects of codesharing is
extensive and employs a variety of methodologies, including structural models, panel data
models, and difference-in-differences (DiD) approaches. The structure of our dataset is a
panel by route, airline and date, comprising markets that did not participate in the codesharing
agreement as well as markets that did.

Given this structure, and the availability of observations both before and after the
treatment period, the difference-in-differences (DiD) methodology is particularly well suited
to identify the causal effects of codesharing on the Sao Paulo-London and Sdo Paulo-Madrid
markets, as it allows for a credible comparison between treated and control routes.

In this way, following Gualini et al. (2024), Le and Yimga (2023) and Gayle and

Brown (2014), a DiD model was estimated. The estimated equation is given by:

In Farem = pcode. sharmgm + BX + Y.ty te

Where F are . denotes the fare charged by company c to route r in the month t,
code. sharingrct is a dummy equal to 1 for the Sao Paulo-London and Sao Paulo—-Madrid

routes from March 2017 onward, and 0 otherwise. The vector X represents a vector of control
variables. In this study, two controls are included to test the robustness of the main estimates:
(1) the number of companies selling tickets on route r in month t, and (ii) the relative
importance of the destination, measured as the proportion of tickets sold on route 7 relative to
the total number of tickets sold from Brazil to that destination in the same month. To mitigate
potential endogeneity concerns, this measure excludes ticket sales originating from the
departure airport of route r, thereby avoiding a mechanical correlation between the control
variable and the outcome of interest. The second variable serves as a proxy for the relative
importance of each destination in Brazilian demand for international travel, while the first
captures the supply-side structure of each route by reflecting the number of competing carriers
operating in that market (Brueckner; Lee; Singer, 2014; Brueckner, Whalen, 2000; Park;
Zhang, 2000).

Further, yrcand Y, represent fixed effects for company, route, and month, respectively.

The inclusion of fixed effects allows us to effectively control for various sources of
unobserved heterogeneity. The airline-route pair fixed effect captures time-invariant

characteristics specific to a given pair of airlines operating on a particular route, accounting
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for any persistent differences that may influence ticket prices. In contrast, the time fixed effect
controls for temporal factors that vary over periods and could affect prices in a specific
market, such as seasonal fluctuations or other market-wide shocks.

Table 10 presents descriptive statistics for the variables used in our analysis, based

on the available observations.

Table 11: Descriptive Statistics

Mean 1506.3 2.34 1.03 7.15 3080.7 2.44 1.18 7.92
Std. Error 921.61 1.02 1.52 0.58 1339.93 1.01 1.58 0.51
Min 141.2 1 0 4.95 476.7 1 0 B.17
1st Quartile 893 1 0.11 6.8 2168.3 1 0.21 7.68
Median 1201.1 2 0.39 7.09 3068.4 2 0.48 8.03
3rd Quartile  1843.8 3 112 7.52 3887 3 1.44 8.27
Max 7029 5 9.18 8.86 11471 5 9.17 9.35
Obs 1830 1830 1530 1530 1622 1622 1622 1622

Source: Authors’ calculations based on ANAC data.

The difference-in-differences (DiD) approach is particularly suitable for this analysis
because it allows us to estimate the causal effect of the LATAM-IAG agreement on airfares
while controlling for unobserved heterogeneity across routes and over time.

Identification under the difference-in-differences framework relies on standard
assumptions. First, the parallel trends assumption requires that, absent the LATAM-IAG
agreement, treated and control routes would have followed similar price trends over time.
While this assumption cannot be tested directly, it can be assessed indirectly through an
inspection of pre-treatment dynamics, for instance by means of an event-study specification
(Callaway; Goodman-Bacon; Sant’Anna, 2024; Roth et al., 2023).

Second, the analysis assumes no interference between units (SUTVA), implying that the
treatment applied to a given route does not directly affect outcomes on other routes. In the
present context, this assumption is closely related to the definition of the relevant market. As
emphasized in the last section, econometric evidence from CADE’s study indicated that
competition in this case was effectively route-specific, with even connecting flights exerting
no significant competitive pressure on nonstop routes (CADE, 2016b). This finding supports
the validity of the no-interference assumption, as it suggests that untreated routes were not
meaningfully exposed to the treatment applied to the S3o Paulo-London and Sao

Paulo—Madrid markets.
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Finally, another point to be addressed concerns the potential for selection bias into
treatment, which is closely related to the challenge of defining an appropriate control group.
As discussed earlier, Gualini et al (2024) and Whalen (2007) highlight the potential
endogeneity in the selection of routes included in code-sharing or alliance agreements. This
concern is particularly relevant when the set of routes is large and heterogeneous. In other
words, the control group may consist of routes operated by local carriers to shorter-distance
destinations, while the treatment group includes high-traffic intercontinental routes operated
by major airlines. In this context, neither the airlines nor the routes participating in such
agreements are randomly selected. Factors such as expected demand, profitability,
competitive pressures, strategic importance, and the quality and frequency of services
provided by the carrier can influence route and airline selection, thereby introducing
endogeneity into the model. To mitigate this concern, the control group in this study was
defined with particular care. First, only routes connecting Brazil to Europe were included,
thereby restricting the comparison to markets that share similar regulatory frameworks,
long-haul characteristics, and demand patterns.

To construct the control group, we deliberately excluded all other routes involved in the
code sharing agreement: Sdo Paulo-Barcelona, Sdo Paulo-Paris, Sdo Paulo-Frankfurt, Sao
Paulo-Frankfurt, Sdo Paulo-Milan, Rio de Janeiro-London, Rio de Janeiro-Madrid. Further,
we also excluded routes departing from southern regions of Sdo Paulo, including Sao Paulo.
Thus, regarding origin, we considered only routes with origin Galedo (Rio de Janeiro),
Fortaleza, Recife, Confins (Belo Horizonte), and Salvador; and destination to France (Paris),
the Netherlands (Amsterdam), Germany (Frankfurt), and Italy (Rome and Milan), and
Portugal (Lisbon and Porto).

This design results in a control group comprising the most significant routes between
Brazil and Europe, which are typically operated as direct flights. This approach minimizes
any potential spillovers from hub-based connections in England and Spain, providing a more
reliable benchmark for comparison.

For robustness, Three additional subsamples were constructed. The first subsample
excludes routes whose airline is LATAM. The second excludes routes with destinations is
Portugal, as these typically represent the main entry points for Brazilians into Europe and it is
the destination between the cities London and Madrid. The third subsample restricts the

dataset to routes with no codesharing agreements, ensuring that the comparison is based
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exclusively on markets unaffected by such arrangements®. The table below presents the airline
pairs and routes used as the control group.

The models were estimated separately for each route of interest (Sao Paulo—-Madrid and
Sao Paulo—London), given that, as discussed above, the effect of code-sharing on prices may
vary substantially across markets. Moreover, the two routes were analyzed and subject to
different regulatory conditions: the remedies imposed by CADE applied exclusively to the
Sao Paulo—London route, whereas none were imposed on the Sao Paulo-Madrid market.

In addition, separate estimations were implemented for economy-class and
business-class passengers. This segmentation is justified because the two groups typically
display distinct demand elasticities and purchasing behaviors: business travelers are generally
less price-sensitive, more time-constrained, and more dependent on network connectivity and
schedule frequency, whereas leisure or economy-class passengers tend to be more
price-elastic and more responsive to fare changes. Consistent also with the existing empirical
literature, the differentiated treatment of these passenger segments accounts for the possibility
that code-sharing agreements may generate heterogeneous effects across classes (Alderighi;

Gaggero; Piga, 2015; Brueckner; Singer, 2019; Wan; Zou; Dresner, 2009).

Table 12: Controls Used in Models by Sample

Main Without Without  Without Code-sharing
Airline Origin Destination Sample LATAM Portugal and Portugal
Subsample  Subsample Subsample
Alitalia (AZA) Rio de Janeiro—Galedo (SBGL) Rome-Fiumicino (LIRF) Yes Yes Yes Yes
Condor (CFG) Fortaleza (SBFZ) Frankfurt (EDDF) Yes Yes Yes Yes
Condor (CFG) Recife (SBRF) Frankfurt (EDDF) Yes Yes Yes Yes
Iss (IS5) Fortaleza (SBFZ) Milan-Malpensa (LIMC) Yes Yes Yes Yes
Air France (AFR) Rio de Janeiro-Galedo (SBGL)  Paris—Charles de Gaulle (LFPG) Yes Yes Yes No
KLM (KLM) Rio de Janeiro—Galedio (SBGL)  Amsterdam—Schiphol (EHAM) Yes Yes Yes No
Lufthansa (DLH) Rio de Janeiro—Galedo (SBGL) Frankfurt (EDDF) Yes Yes Yes No
TAP (TAP) Rio de Janeiro—Galedio (SBGL) Porto (LPPR) Yes Yes Yes No
LATAM (TAM) Confins (SBCF) Frankfurt (EDDF) Yes No Yes Yes
LATAM (TAM) Rio de Janeiro—Galedo (SBGL) Frankfurt (EDDF) Yes No Yes Yes
LATAM (TAM) Recife (SBRF) Paris—Charles de Gaulle (LFPG) Yes No Yes Yes
LATAM (TAM) Rio de Janeiro—Galedo (SBGL)  Paris—Charles de Gaulle (LFPG) Yes No Yes Yes
LATAM (TAM) Salvador (SBSV) Paris—Charles de Gaulle (LFPG) Yes No Yes Yes
LATAM (TAM) Confins (SBCE) Paris—Charles de Gaulle (LFPG) Yes No Yes Yes
TAP (TAP) Confins (SBCE) Lisbon—Portela (LPPT) Yes Yes No No
TAP (TAP) Fortaleza (SBFZ) Lisbon—Portela (LPPT) Yes Yes No No
TAP (TAP) Recife (SBRF) Lisbon—Portela (LPPT) Yes Yes No No
TAP (TAP) Rio de Janeiro—Galedo (SBGL) Lisbon—Portela (LPPT) Yes Yes No No
TAP (TAP) Salvador (SBSV) Lisbon—Portela (LPPT) Yes Yes No No

Source: Authors. In parentheses are the ICAO code used by ANAC to identify airlines and airports.

¢ The identification of routes with code-sharing was based on information provided by ANAC for the year 2021
(ANAC, 2021a). Although our analysis does not include data from 2021, this is the only year for which such
information is available.
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Regarding the expected sign of the coefficients, both the number of airlines serving a
route and the importance of the destination are expected to have a negative effect on airfares.
As the theoretical literature points out, an increase in prices would be expected in the case of
parallel code-sharing agreements. However, the empirical literature shows that this is not
always the case.

Although codesharing agreements may have heterogeneous effects on prices, CADE’s
analysis of this specific case — together with the adoption of a remedy for the Sao
Paulo-London route — alters the prior expectations regarding the estimated coefficients. In this
context, the approval of the agreement by the competition authority indicates that it
considered competitive pressure to be sufficient, or that the imposed remedy was adequate to
prevent fare increases. Accordingly, it is reasonable to expect either no statistically significant
effect or a non-positive estimated coefficient, particularly for economy-class airfares.
Nevertheless, a positive effect on business-class fares may still be expected, reflecting the
lower price elasticity of demand in this segment as pointed out by Adler and Hanany (2016),
Brueckner and Singer (2019), and Wan, Zou and Dresner (2009).

4.5. RESULTS

This section presents our findings.

4.5.1. Main Results

Table 13 presents the results for the Sao Paulo—London route. In the specification for
economy-class passengers, the inclusion of control variables changes the sign of the
coefficient, from a positive effect of 18.4% to a negative effect on airfares of 20.8%. All
control variables are also significant, with negative effects, as expected. In contrast, no effect
is found for business-class passengers after adding the control variables to the model.
Although the coefficient is positive, it is not statistically significant at the 5% level.

Table 14 presents the results of the estimation of the effects of the cooperation between
LATAM and IAG on fares for the Sdo Paulo—Madrid route. The pattern observed here is the
reverse of that found for the Sdo Paulo-London market. A positive and significant effect is
observed on fares for both economy-class and business-class passengers, ranging from 16.9%
to 22.5% for economy-class and approximately 28% for business-class. The number of
airlines is not significant in any model, and destination importance is only significant in the

economy-class specification, as expected, with a negative effect on fares of 10.2%.
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Table 13: Results - Route Sao Paulo - London

Guarulhos — London

Dependent Variable: InFarerct
Economy Class Business Class
Model 1 2 1 2
Code_Sharingret 0.184 ok -0.206 * 0.180 ok 0.113
(0.070) (0.091) (0.052) (0.073)
Concrt -0.113 * -0.101 ok
(0.057) (0.030)
Imprt -0.283 ok -0.052 *
(0.066) (0.023)
Fixed Effects Yes Yes Yes Yes
Ne 21 21 10 10
Nt 23 23 23 23
Obs 483 483 230 230
R-squared 0.017 0.219 0.074 0.107
Adjusted R-squared -0.079 0.138 -0.076 -0.049
F-Statistic 7.692 ok 40.785 ook 15.840 ok 7.793 ok
Methodolody TWFE TWEFE TWEFE TWEFE

Source: Authors. In parentheses, robust standard errors. *** p-value < 0.001, ** p-value < 0.01, * p-value <
0.05.

Given these results, we investigate the reliability of our estimates. To do so, we
implement an event-study specification, which consists of generating a set of pre-treatment
and post-treatment dummies relative to the implementation of the LATAM—-IAG code-sharing
agreement. This approach serves two main purposes. First, it allows us to assess the parallel
trends assumption by examining whether the coefficients of the pre-treatment dummies are
statistically different from zero. If no systematic pre-trends are detected, this provides
evidence that treated and control routes were evolving similarly before the cooperation,
reinforcing the validity of our estimates. Second, the event-study allows us to analyze the
dynamic effects of the code-sharing over time, capturing whether the impact on fares emerges

immediately after the treatment or gradually across subsequent periods.
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Table 14: Results - Route Sao Paulo - Madrid

Guarulhos — Madrid

Dependent Variable: InFarerct
Economy Class Business Class
Model 1 2 1 2
Code Sharingret 0.225 ok 0.169 * 0.283 HokFE 0.287 *AE
(0.070) (0.063) (0.055) (0.055)
Concrt -0.031 0.042
(0.052) (0.040)
Imprt -0.102 * -0.001
(0.052) (0.016)
Fixed Effects Yes Yes Yes Yes
Ne 21 21 10 10
Nt 23 23 23 23
Obs 483 483 230 230
R-squared 0.026 0.096 0.148 0.153
Adjusted R-squared -0.070 0.003 0.010 0.005
F-Statistic 11.526  **# 15448  **# 34.305 ok 11.698  **#
Methodolody TWFE TWFE TWFE TWFE

Source: Authors. In parentheses, robust standard errors. *** p-value < 0.001, ** p-value < 0.01, * p-value <
0.05.

The figure below plots the estimated coefficients and their corresponding confidence
intervals for the Sao Paulo—London route in the economy-class specification. Among the nine
pre-treatment periods, the confidence intervals does not cross the zero line in January,
February, and March. In the months immediately preceding the treatment, all estimated
coefficients are statistically indistinguishable from zero, with no clear upward or downward
trend. Taken together, this evidence suggests that our model is consistent with the
parallel-trends assumption. Regarding the post-treatment coefficients, none are statistically

significant, although they are positive which might explain the results estimated above.
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Figure 9: Estimated Effects of LATAM-IAG Code-Sharing on Fares for Sao

Paulo-London Route in Economy Class

Estimated Effects of the LATAM-IAG Code-Sharing on Fares
Guarulhos-London: Economy Class — Subsample without Code-Sharing
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Source: Authors.

Figure 10 presents the estimated coefficients for business-class passengers on the Sao
Paulo—London route. The parallel-trends assumption appears to be satisfied; however, there is
no clear evidence of any significant post-treatment effect, except for the 11th month after the
code-sharing agreement was approved by CADE, where the estimated coefficient is positive

and statistically significant.

Figure 10: Estimated Effects of LATAM-IAG Code-Sharing on Fares for Sao

Paulo-London Route in Business Class

Estimated Effects of the LATAM-IAG Code-Sharing on Fares
Guarulhos—-London: Business Class — Whole Sample
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Source: Authors.
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For the Sao Paulo—Madrid route in the economy-class specification, we observe that in
the pre-treatment period all coefficients are not statistically different from zero, except for
January (just before the intervention) and February and March 2016, where the coefficients
are negative and significant. Since no specific trend is observed, we may consider that the
parallel-trends assumption is satisfied. After the treatment date, the coefficients for six months

are consistently positive and statistically significant (Figure 11).

Figure 11: Estimated Effects of LATAM-IAG Code-Sharing on Fares for Sao
Paulo-Madrid Route in Economy Class

Estimated Effects of the LATAM-IAG Code-Sharing on Fares
Guarulhos—-Madrid: Economy Class — Whole Sample
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Source: Authors.

Figure 12 shows the results for the Sdo Paulo—Madrid route in the business-class
specification. These results suggest that the effects on this route should be interpreted with
caution. In the pre-treatment period, there are months (particularly at the beginning of 2016)
in which prices on the treated route were lower compared to the control group. Immediately
before the treatment, the coefficients are statistically equal to zero. In the post-treatment
period, most confidence intervals cross the zero line, with the exception of April 2017.
Nevertheless, the coefficients tend to switch sign and become positive after the treatment,
although they remain statistically indistinguishable from zero. The sign reversal observed in
the post-treatment period is noteworthy and may explain the results reported in the table

above.
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Figure 12: Estimated Effects of LATAM-IAG Code-Sharing on Fares for Sao
Paulo-Madrid Route in Business Class

Estimated Effects of the LATAM-IAG Code-Sharing on Fares
Guarulhes-Madrid: Business Class — Whole Sample
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Source: Authors.

This fact highlights the need to verify the robustness of our estimates, which will be

addressed in the next section through estimation of models for different subsamples.
4.5.2. Results for Subsamples

To test the robustness of our findings, we re-estimate the models using subsamples.
When considering only the combination of airline and route without LATAM as the control
group, we observe that once the control variables are added, the effect of code-sharing on
prices becomes not significant for both economy- and business-class passengers (Table 15).

The estimates are similar to the previous results for the Sio Paulo—Madrid route, where
the coefficients remain positive and significant in all estimated models for economy class, as
shown in Table 16 above. Observe that for business class, the table does not change since any
of the routes used as control in the models of Table 14 had LATAM as a carrier.

Figure 13 shows the Event Study for the Sdo Paulo-Madrid route. We observe the same
trends observed in Figures 10 and 11: for economy class, the the parallel-trends assumption

seems to be satisfied and for business class, a sign reversal is observed.
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Table 15: Results of Subsample without LATAM - Route Sao Paulo - London

Guarulhos — London
Dependent Variable: InFarerct
Economy Class Business Class
Model 1 2 1 2
Code_Sharingret 0.304 koK -0.080 0.180 Hokok 0.113
(0.082) (0.110) (0.052) (0.073)
Concrt -0.095 * -0.101 Ak
(0.040) (0.030)
Imprt -0.262 Hohok -0.052 *
(0.063) (0.023)
Fixed Effects Yes Yes Yes Yes
Ne 15 15 10 10
Nt 23 23 23 23
Obs 345 345 230 230
R-squared 0.064 0272 0.074 0.107
Adjusted R-squared -0.049 0.179 -0.076 -0.049
F-Statistic 21.083 *ohok 38.067 ook 15.840 Fodok 7.793 Hodok
Methodolody TWFE TWFE TWEFE TWFE

Source: Authors.

Table 16: Results of Subsample without LATAM - Route Sao Paulo - Madrid

Guarulhos — Madrid
Dependent Variable: InFarerct
Economy Class Business Class
Model 1 2 1 2
Code_Sharingret 0.345 Aok 0292 Hk 0.283 Aok 0287 Aok
(0.082) (0.135) (0.055) (0.055)
Concrt 0.004 0.042
(0.062) (0.040)
Imprt -0.089 * -0.001
(0.075) (0.016)
Fixed Effects Yes Yes Yes Yes
Ne 15 15 10 10
Nt 23 23 23 23
Obs 345 345 230 230
R-squared 0.082 0.148 0.148 0.153
Adjusted R-squared -0.029 0.03% 0.010 0.005
F-Statistic 27.326 Aok 17.632 Hk 34305 Aok 11.698 Aok
Methodolody TWEFE TWEFE TWEFE TWEFE

Source: Authors.
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Figure 13: Estimated Effects of LATAM-IAG Code-Sharing on Fares for Sao
Paulo-Madrid Route in Business Class - Subsample without LATAM

Estimated Effects of the LATAM-IAG Code-Sharing on Fares

Guaruihos=Madrid: Economy Class — Subsample without LATAM Guarulhos-Madrid: Business Class — Subsample without LATAM

Estimated Effect
Estimated Effect
.
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Source: Authors.

Estimated Effects of the LATAM-IAG Code-Sharing on Fares
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When we consider the sample excluding the Portugal routes from the control group, we

also observe a lack of robustness in the effects reported in Table 13. For economy class, fares

on the Sdo Paulo-London route are not affected by the agreement in any of the estimated

models. For business class, once the control variables are included, the coefficient for the

code-sharing treatment loses its statistical significance (Table 17).

Table 17: Results of Subsample without Portugal - Route Sao Paulo - London

Guarulhos — London

Dependent Variable: InFarerct
Economy Class Business Class
Model 1 2 1 2
Code_Sharingrct -0.010 -0.013 0.121 * 0.040
(0.029) (0.030) (0.048) (0.069)
Concrt -0.048 -0.079 **
(0.113) (0.029)
Imprt -0.004 -0.071 *
(0.030) (0.048)
Fixed Effects Yes Yes Yes Yes
Ne 15 15 8 8
Nt 23 23 23 23
Obs 345 345 184 184
R-squared 0.000 0.003 0.043 0.075
Adjusted R-squared -0.120 -0.124 -0.144 -0.121
F-Statistic 0.071 0.344 6.921 ook 4.074 ook
Methodolody TWFE TWFE TWFE TWFE

Source: Authors.
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In Table 18, the effects of the code-sharing between LATAM and the IAG group on the
Madrid route are presented, considering the subsample excluding Portugal. While the effects
on business-class fares remain positive, approximately 20%, and statistically significant, the
effects on economy-class fares become not significant. Moreover, the estimated effect for
economy class changes drastically, from around 20% in Table 14 to nearly 5% in the table
below. This does not happen with the coefficient of business class, whose estimates only

change from approximately 28% to 31%.

Table 18: Results of Subsample without Portugal - Route Sao Paulo - Madrid

Guarulhos — Madrid

Dependent Variable: InFarerct
Economy Class Business Class
Model 1 2 1 2
Code_Sharingrct 0.044 0.040 0310 okok 0322 Hokk
(0.034) (0.035) (0.023) (0.021)
Concrt -0.033 0.064 #
(0.052) (0.021)
Imprt 0.000 0.007
(0.026) (0.016)
0.00782281
Fixed Effects Yes Yes Yes Yes
Ne 12 12 5 5
Nt 23 23 23 23
Obs 276 276 115 115
R-squared 0.005 0.008 0.253 0267
Adjusted R-squared -0.136 -0.141 0.021 0.017
F-Statistic 1.142 0.662 * 29479 kok 10.313 Hokk
Methodolody TWFE TWEFE TWEFE TWEFE

Source: Authors.

Figure 14 verifies whether the parallel trends assumption holds for the sample excluding
Portugal on the Sao Paulo-Madrid route. The hypothesis appears to hold for both economy
and business classes. For business class, there is a clear positive effect on prices during the
seven months following the agreement’s approval by the Brazilian authority.

Furthermore, the last subsample considers as control only the combination of airlines
and routes that had any code-sharing registered in 2021 according to ANAC. Table 19 shows
the results for the S3o Paulo—London route. As observed, code-sharing has no significant

effect on airfares for economy-class passengers. For business class, the inclusion of control
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variables renders the coefficient not significant. This indicates that the previous results are not

robust.

Figure 14: Estimated Effects of LATAM-IAG Code-Sharing on Fares for Sao
Paulo-Madrid Route in Business Class - Subsample without Portugal

Estimated Effects of the LATAM-IAG Code-Sharing on Fares Estimated Effects of the LATAM-IAG Code-Sharing on Fares

Estimated Effect

~NMadrid: Economy Class — ple without Partugal Guarulhos—Madrid: Business Class — Subsample without Pertugal

-
Estimated Effect

Date Date
5% Confdence Intarvals B5% Confdence Intervais

Source: Authors.

Table 19: Sao Paulo—London Fare Results: Subsample Excluding Code-Sharing

Guarulhos — London

Dependent Variable: InFarerct
Economy Class Business Class
Model 1 2 1 2
Code_Sharingrect 0.002 0.013 0.207 ok 0.082
(0.036) (0.029) (0.015) (0.064)
Concrt -0.209 Hkk -0.098 *
(0.025) (0.047)
Imprt 0.003
(0.026)
Fixed Effects Yes Yes Yes Yes
Ne 12 12 5 5
Nt 23 23 23 23
Obs 276 276 115 115
R-squared 0.000 0.036 0.164 0213
Adjusted R-squared -0.141 -0.109 -0.095 -0.043
F-Statistic 0.004 2991 * 17.084 Hohk 11.642 HAk
Methodolody TWEFE TWEFE TWEFE TWEFE

Source: Authors.

For the Sao Paulo—Madrid route, the effects are not significant for economy-class

passengers, while for business class, the effect is positive and significant: code-sharing on this

route increased business-class fares by approximately 30% (Table 20). Observe that the
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models for business-class is equal in tables 18 and 20. This happens because the routes that
had code-sharing were also routes of TAP, a portuguese carrier.

The analysis of the subsample estimates shows that code-sharing had no effect on
airfares in the Sdo Paulo—London market, as expected given CADE’s intervention. In contrast,
for the S@o Paulo-Madrid market, the effects are robust across the different subsamples, being

positive and significant for business-class passengers.

Table 20: Sao Paulo-Madrid Fare Results: Subsample Excluding Code-Sharing
Guarulhos — Madrid

Dependent Variable: InFarerct
Economy Class Business Class
Model 1 2 1 2
Code_Sharingrct 0.044 0.040 0.310 HAk 0322 Fokk
(0.034) (0.035) (0.023) (0.021)
Concrt -0.033 0.064 ok
(0.052) (0.021)
Imprt 0.000 0.007
(0.0286) (0.016)
000782281
Fixed Effects Yes Yes Yes Yes
Nc 12 12 5 5
Nt 23 23 23 23
Obs 276 276 115 115
R-squared 0.005 0.008 0.253 0.267
Adjusted R-squared -0.136 -0.141 0.021 0.017
F-Statistic 1.142 0.662 * 29479 HAk 10313 Fokk
Methodolody TWFE TWFE TWFE TWFE

Source: Authors.

4.5.3. Discussion of the Results

Code-sharing agreements are widespread in Brazilian airline markets. Nevertheless,
there are no empirical studies that estimate the effects of this type of agreement on Brazilian
airfares. The cooperation between LATAM and the IAG Group created a unique opportunity
to address this issue in the Brazilian context.

Our findings, based on parallel routes in which both groups operate flights, show that
route-specific characteristics and the regulatory environment can meaningfully shape market
outcomes. While economy-class passengers on the Sao Paulo—London route appear to not be
affected by the code-sharing, business-class passengers on the Sao Paulo—Madrid route face

higher prices.
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This pattern reinforces what is observed in the theoretical and empirical literature. More
specifically, our results are consistent with the theoretical model developed by Czerny (2009),
which shows that market outcomes may change when airlines are able to discriminate
between passenger types. Although the author focuses on discrimination between interline
and non-interline passengers, their conclusions naturally extend to differences across travel
classes. Our findings also align with Brueckner and Singer (2019), who likewise identify
distinct effects for leisure and business passengers.

The lack of effect observed in the Sdo Paulo-London market was expected. As
mentioned before, once the Brazilian authority approved the agreement, no negative welfare
effects would be expected. In contrast, the authority also approved the agreement for the Sao
Paulo—Madrid market without any restrictions. This was a less concentrated market, with
other competitors providing services besides LATAM and IAG. Nevertheless, the positive
effect on fares for business-class passengers indicates that the companies were able to
exercise some degree of market power. These findings have important public policy
implications.

The first implication relates to understanding the effectiveness of the remedies adopted.
The specific characteristics of our case allow us to go further and provide indirect evidence of
how public intervention can influence outcomes. On the Madrid route, where no remedies
were imposed by the competition authority, airlines appear to have increased prices in the
segment with more inelastic demand (business class). By contrast, on the London route, no
effect was found. The obligation to maintain a certain level of supply may have altered
incentives toward a potential increase in prices. An interesting aspect is that the agreement
was justified by the airlines on the grounds of expected consumer welfare gains arising from
efficiency improvements. However, the evidence suggests that such benefits did not
materialize for consumers, raising the question of whether the claimed efficiencies (if they
existed) were appropriated by the firms. The second implication highlights the crucial role of
competition policy and regulatory oversight in mitigating potential adverse effects of
code-sharings. This is particularly relevant in contexts where many cooperative agreements
receive antitrust immunity under the pretext of their operational efficiencies (OECD, 2019).

In this sense, our work is unique in several ways. Not only does it provide evidence of
the effects of such agreement in the Brazilian market, but it also stands out for its focus on
competition policy and its ability to deliver empirical evidences that shed light on the

effectiveness of remedies providing insights for public policy in the airline industry.


https://www.zotero.org/google-docs/?Tbgf4U
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4.6. CONCLUSIONS

This essay provides an empirical assessment of the effects of an international
code-sharing agreement on airfares in the Brazilian market. By examining the cooperation
between LATAM and IAG on the Sao Paulo-London and Sao Paulo—Madrid routes, the study
shows that market outcomes are far from uniform: on the Sdo Paulo-London route any robust
effect was estimated, business-class passengers on the Sdo Paulo-Madrid route experienced
higher prices. These heterogeneous results emphasize that the welfare implications of
code-sharing depend critically on route characteristics, passenger profiles, and the regulatory
environment. In particular, the contrast between a route subject to capacity remedies and one
without regulatory intervention highlights the central role that competition authorities can
play in mitigating potential adverse effects.

These results also indicate opportunities for additional investigation, including
investigating of the effects of recents code-sharings, such as Azul and Silver Airways
(Aviacionline, 2024). Such studies would contribute to a more comprehensive understanding
of how code-sharing agreements shape competitive dynamics in airline industry.

Overall, the evidence presented in this paper reinforces the importance of close and
continuous monitoring by both competition authorities and sectoral regulators. As
code-sharing agreements become increasingly prevalent, their evaluation must go beyond
broad assumptions and carefully consider the characteristics and incentives of market power
in each specific market. The differentiated impacts documented here demonstrate that
thorough, market-by-market assessments are essential to ensure that such alliances generate

consumer benefits rather than cause harm.


https://www.zotero.org/google-docs/?IDemkf
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5. SMALL CARRIER, SMALL EFFECTS? AIRFARE IMPACTS OF VOEPASS’S
EXIT

5.1. INTRODUCTION

A market is a dynamic structure shaped by two forces: supply and demand for a good
or service. The supply side encompasses the entire product lifecycle, from initial conception
to final commercialization, including continuous improvements in production processes,
marketing strategies, pricing decisions, and learning from competitors’ actions. Thus, the
main actors acting in the supply side are the companies. Within this dynamic environment, the
primary challenge they face is not merely to increase or maintain market share, but, more
fundamentally, to survive over time while navigating successive phases of growth and decline
(Penrose, 1995; Schumpeter, 1997). When a firm exits the market, this not only implies that a
less efficient competitor is leaving, but also that changes in the market’s structure will occur.
This might potentially lead to significant changes in market outcomes. This work analyzes the
effects of a competitor’s exit on market outcomes (specifically, prices) in the airline industry.

Some authors have addressed this question. Analyzing the American market,
Daraban and Fournier (2008), and Joskow, Werden and Johson (1994) estimate a positive
effect on airfares from the exit of airlines from the market. In the Spanish market, Fageda et
al. (2017) show that airfares decrease on routes where low-cost carriers replace the airline
Spanair.

For the Brazilian market, Oliveira and Oliveira (2021) show that the pre-bankruptcy
period of Varig was associated with temporarily lower airfares, while Oliveira and Lucinda
(2024) estimate positive effects on airfares following Avianca’s exit. Avianca, which exited
the Brazilian market in 2019, was one of the largest airlines in the country, and its departure
led to substantial changes in the competitive structure across many markets. The authors
further show that Avianca’s exit affects not only routes with effective competition but also
routes that the company acted as a potential competitor.

The most recent exit in the Brazilian airline industry concerns Voepass (former
Passaredo). Following an air accident in August 2024, the sectoral regulator prohibited the
carrier from operating in March 2025 (ANAC, 2025a). Unlike Varig and Avianca, Voepass
was a relatively small airline, operating a limited number of routes. Of the 12,288 routes with
tickets sold between May 2023 and October 2025, only 347 (or 2.82%) were served by the
company. At the time of the accident, the company operated 114 routes at both regional and

national levels (ANAC, 2025Db).
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Analyzing the Voepass case, therefore, provides a unique opportunity to better
understand the competitive effects of a small carrier's exit in the Brazilian airline market. As
argued by Hofer Dresner, and Windle (2009), bankruptcy effects tend to be stronger for larger
firms, firms with lower operating costs, and firms operating in highly concentrated markets.
Extending it to the case of exit, this suggests that the average competitors’ responses of the
market that Voepass operated and exited may differ from those observed following Avianca’s
exit. This distinction is particularly relevant to the company's role as potential competition, as
Avianca was one of the four largest airlines in Brazil and could be perceived by other
incumbents as a credible potential entrant on several routes (Franke; Resende, 2024; Oliveira;
Lucinda, 2024). Accordingly, this study addresses the following research questions: (i) Does
the exit of a small airline lead to increases in airfares? (ii) Is a small airline perceived by
incumbent carriers as a credible source of potential competition?

This work aims to study the effects of the Voepass’s exit on airfares in the markets
where the carrier was an effective competitor and in the markets where it was a potential
competitor. Following Franke and Resende (2024), Oliveira and Lucinda (2024), and
Goolsbee and Syverson (2008), the carrier is classified as an effective competitor on routes it
actively operated, and as a potential competitor on routes it did not operate but for which it
served the endpoints. Extending this definition, we also consider the airline a potential
competitor on routes it had operated in the past but exited before its ban.

To identify the causal effects of Voepass’s exit, we employ both a
difference-in-differences (DiD) framework and a generalized synthetic control (GSC)
approach. The former is a well-established method for estimating how changes in market
structure affect airfares and is particularly suitable for a large number of treated markets. The
latter allows for the construction of a counterfactual price path in the absence of exit by
exploiting information from unaffected routes. It better accounts for time heterogeneous
trends across routes — a problem observed in our DiD model (Franke; Resende, 2024; Lima,
2020; Oliveira; Lucinda, 2024; Roth et al., 2023; Xu, 2017). The models are estimated using
ANAC fare data covering the period from May 2023 (post-pandemic) to December 2025
(ANAC, 2025D).

The results indicate that Voepass’s exit led to higher airfares on both types of routes:
those in which the airline operated as an effective competitor and those in which it exerted
potential competitive pressure. However, the effect is limited to specific situations: routes
where the company held an expressive market share and routes where the company had

operated in the past, respectively.



86

The generalized synthetic control (GSC) estimates appear more robust, as this
approach explicitly accounts for non-parallel trends across routes. On routes directly served
by the carrier, fares increased by 15%. On routes where Voepass acted solely as a potential
competitor, airfares rose by approximately 17%. Overall, these findings suggest that the exit
of a small airline can lead to meaningful price increases and that, despite its limited scale,
Voepass was able to discipline prices as a potential rival in certain circumstances.

This study is divided into five additional sections. The following section reviews the
related literature. Section 3 presents the Voepass case. Section 4 describes the data and

methodology, while Section 5 presents the empirical results. Finally, Section 6 concludes.
5.2. AIRFARES EFFECTS OF AIRLINES EXIT: A LITERATURE REVIEW

The empirical literature on the effects of firm exit in the airline industry is relatively
sparse. As a result, much of the existing evidence relies on studies of bankruptcy or entry. The
first examines how bankruptcy announcements affect airfares or serve as a precursor to
eventual exit. However, bankruptcy does not necessarily imply market exit, as firms may
reorganize and continue operating. The second typically estimates the effects of both entry
and exit. Furthermore, much of the literature on potential competition does not address airline
exit.

The review of the empirical literature on the effects of an airline’s exit on prices,
presented here, emphasizes studies that address airline exit. Situations such as bankruptcy and
entry may be mentioned.

Joskow, Werden and Johson (1994) analyze the effect of 27 entry and 28 exit events
by airlines that occurred in the third quarter of 1985 on airfares, using an OLS model and a
quarterly domestic U.S. dataset. The model uses yield as a proxy for price. Exit events are
associated with fare increases of 10.6%. The authors conclude that exits tend to occur on
city-pair routes that are relatively high-cost, as these routes do not integrate efficiently into an
established network.

Daraban and Fournier (2008) focus on the effect of airline entry and exit on fares,
investigating the long-run adjustment of airfares in the quarters surrounding the entry and exit
of low-cost carriers (LCCs), using a four-quarter before-and-after approach. The study uses
data on U.S. domestic air transport covering 55 quarters, from the first quarter of 1993 to the
third quarter of 2006. The authors employ a spatial autoregressive model to estimate the
effects of the entry and exit of Southwest Airlines and a set of other low-cost carriers on the

prices of their rivals. These carriers entered and exited various markets, and the study
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examines whether post-exit prices are lower or higher compared to pre-entry levels. The
results show that the exit of Southwest Airlines leads to higher fares, but this increase does
not fully offset the price reductions experienced during its presence, so overall fares remain
about 10% lower. In contrast, for the group of other low-cost carriers, fares return to pre-entry
levels after their exit. This result shows how the airline’s size can be relevant to determine
different effects on market outcomes of their exit.

Fageda et al. (2017) examine the impact of Spanair’s exit from the Spanish airline
market in 2011 using data from 80 Spanish tourist routes observed between summer 2006 and
winter 2013. The study is the first to employ a DiD approach to estimate the effect of the
airline’s exit on airfares. To identify the effect of Spanair’s exit, three
difference-in-differences variables are included. The first captures whether, after Spanair’s
exit, all airlines operating on the route are low-cost carriers. The other two capture whether
Spanair’s exit occurred at a tourist or non-tourist airport, relative to routes it never served. The
results show that airfares decrease on routes where low-cost carriers replace Spanair. The
effects associated with tourist and non-tourist airports are positive. However, because the fare
reductions on routes replaced by low-cost carriers are larger, the authors conclude that
consumers are better off.

Oliveira (2021) and Oliveira and Lucinda (2024) examine the effects of Avianca’s
exit from the Brazilian airline market using route-level monthly data from ANAC covering
the period from July 2017 to February 2020. Oliveira (2021) employs a DiD framework,
using unaffected routes as a control group. Airfares are measured at the route—month level,
and the specifications control for cost shocks (considering the fare of Avianca’s rival) and
competitive structure (dummies indicating if Avianca’s main rival operates in the route or
not). The results indicate that Avianca's exit is associated with higher airfares.

Oliveira and Lucinda (2024) go further by also investigating the effect of Avianca’s
exit on airfares in routes where the airline was considered a potential competitor. The concept
of potential competition refers to the idea that the threat of entry by a rival can exert a
disciplining effect on prices. The authors identify potential competition as routes not operated
by Avianca but where the airline was present at both the origin and destination airports. This
is the same approach used by Goolsbee and Syverson (2008) (commented below). Based on
this definition, they estimate an average fare increase of approximately 12.3% on routes
where Avianca had been an effective competitor and of about 23.9% on routes where it acted

only as a potential competitor.
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A point must be stressed regarding Avianca’s studies and those on potential
competition. First, the authors do more than simply consider potential competition; they also
account for the possibility of strategic anticipation by rivals. The implication for our work is
that the effect of Voepass may occur even before its market exit in March 2025.

The effect of potential competition was also discussed by Goolsbee and Syverson
(2008), Kwoka and Shumilkina (2010), and Franke and Resende (2024). Goolsbee and
Syverson (2008) examine empirically how incumbent airlines respond to the threat of entry
by a potential competitor, focusing on Southwest Airlines' expansion patterns. A route is
defined by its two endpoint airports. Based on this definition, the authors identify a systematic
pattern in Southwest’s expansion strategy: when Southwest begins operating at a new airport,
it raises the likelihood of entry on routes connecting that airport to other airports in its existing
network. Accordingly, a route is considered to be under potential competition from Southwest
when the airline operates at both endpoints, even if it does not yet serve the route directly.
Using U.S. domestic flight data from the first quarter of 1993 through the fourth quarter of
2004, the study estimates the effects of both entry threats and actual entry on incumbent fares.
The results indicate that more than half of Southwest’s total impact on incumbent fares occurs
before actual entry, with fares falling by approximately 21 percent in response to the entry
threat and declining further to over 29 percent following entry, consistent with substantial
preemptive pricing by incumbents. Using the same framework to define potential
competition, Kwoka and Shumilkina (2010) and Franke and Resende (2024) analyze the
impact of airline mergers involving the acquisition of potential competitors. Both studies find
evidence of higher airfares following such mergers.

The studies reviewed above highlight several dimensions of competition in the
airline industry that must be considered in our analysis. First, the expected effect of a firm’s
exit is an increase in prices, as documented by Daraban and Fournier (2008), Joskow et al.
(1994), Oliveira (2021), and Oliveira and Lucinda (2024). This effect may be mitigated when
entry occurs, particularly by low-cost carriers, as shown by Fageda et al. (2017). Second, the
exit of a firm affects not only markets in which it was an effective competitor, but also
markets where the airline was perceived as a potential competitor, that is, where it exerted a
competitive threat to incumbents through the possibility of entry. Third, it is necessary to
account for the possibility of anticipatory effects, whereby market outcomes adjust prior to
the actual exit, as demonstrated by Oliveira and Lucinda (2024).

The studies reviewed above primarily concentrate on the effects of the exit of large

airlines or on the aggregate effects of the exit of a set of firms. In this respect, this work
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advances the literature along two dimensions. First, it contributes by analyzing the exit of a
small carrier, both as an effective competitor and, in particular, as a potential competitor.
Second, our analysis incorporates a new methodology, the Generalized Synthetic Control,
beyond the difference-in-differences approach used in Oliveira (2021), Oliveira and Lucinda
(2024), and Fageda et al. (2017), which helps mitigate bias arising from unobserved
differences between treated and control markets and allows for a more precise identification

of the causal effect.
5.3.  VOEPASS’S EXIT

Passaredo Transportes Aéreos was founded in 1995 in Ribeirdo Preto, Sdo Paulo, to
provide air services to underserved destinations in the Brazilian domestic network. In 2019,
the airline was acquired by MAP Linhas Aéreas, rebranded as Voepass Linhas Aéreas, and
expanded its operations (BBC News, 2024; Passaredo, 2026).

On August 9, 2024, a Voepass-operated flight (Flight 2289 connecting Cascavel to
Sao Paulo—Guarulhos) was involved in an accident that resulted in the loss of all 62
passengers and crew on board. Investigations conducted by the Brazilian Aeronautical
Accident Investigation and Prevention Center (CENIPA) — the official body responsible for
aviation accident investigations in Brazil — and by the Federal Police identified failures in
the aircraft’s de-icing system, combined with human error, as contributing factors (CENIPA,
2024). In addition, an investigation by the Ministry of Labor and Employment (Ministério do
Trabalho e Emprego, MTE) concluded that the airline had implemented crew-scheduling
practices that reduced mandatory rest periods, potentially leading to fatigue that could impair
crew concentration and reaction time (Ministério do Trabalho e Emprego, 2025).

Following the accident, ANAC initiated a series of inspections and audits of the
airline’s operations. In October 2024, ANAC required corrective measures, including
reductions in route coverage, increased ground time for aircraft maintenance, management
changes, and the implementation of an action plan to address identified irregularities (ANAC,
2025¢).

Subsequent audits, however, indicated a deterioration in the airline’s safety
management system and systematic noncompliance with the Agency’s requirements. As a
result, ANAC imposed an immediate suspension of Voepass’s operations on March 11, 2025,
thereby prohibiting the airline from operating from that date onward. The operating license
was subsequently revoked, and the airline’s airport slots were reallocated to other carriers

(ANAC, 2025c¢, 2025d, 2025e).
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At the time of its suspension, the airline operated regularly in 114 markets and served
32 airports. Of these, only 75 routes had registered paying passengers in ANAC’s demand and
supply statistics database’. Among the 75 routes, 57.33% connected airports within the same
Brazilian macroregion, while 42.67% connected airports located in different macroregions.
Most routes departed from the Southeast region (39 routes, or 52.00%), followed by the South
(16 routes, or 21.33%), the Northeast (19 routes, or 25.33%), and the Center-West (1 route, or
1.33%). Overall, Voepass exhibited a predominantly regional profile, while also maintaining a
significant presence in national (inter-regional) operations.

The carrier's regional profile is reflected in the characteristics of its fleet. In 2024, it
operated a fleet of 14 ATR aircraft. ATR aircraft have relatively low passenger capacity,
typically ranging from approximately 45 to 72 seats depending on the model. As shown in
Table 21, compared to the fleets of the market leaders (Azul, Gol, and LATAM), Voepass’s
fleet was considerably smaller. Even when restricting the comparison to the same aircraft
type, its fleet remained limited: for example, Azul operated 32 ATR aircraft, more than twice

as many as Voepass’s ATR fleet.

Table 21: Aircraft Fleet by Model and Airline

Model Azul Latam Gol Voepass Number of
Passagers
ATR 32 0 0 14 45 -72
Aarbus 70 140 0 0 144 - 130
Boeing 2 14 138 0 160 - 186
Cessna 27 0 0 0 9-12
Embraer 59 0 0 0 118 - 136
Total 190 154 138 14 -

Source: Aviagdo Comercial (2026)

An analysis of market concentration based on the demand and supply database
indicates that all routes were highly concentrated, with Herfindahl-Hirschman Index (HHI)
values exceeding 3,500 points. Figure 12 shows the distribution of routes by Voepass’s market
share, measured by the number of paying passengers, considering the 75 routes identified in
the Demand and Supply Database from ANAC. The figure shows that the airline had a small

market share (lower than 5%) on 54.67% of routes and was a monopolist on 9.33% of routes.

" The ANAC databases are not fully compatible. In particular, information on passenger volumes is obtained
from the demand and supply database, which is less detailed than the operations database. As a result, some
routes identified in the operations database cannot be matched to the demand and supply or tariff databases.
Furthermore, regarding the Tariff database, information for some routes is not available for the entire period
analyzed in this study (from May 2023 to December 2025), so those routes were not considered.


https://www.zotero.org/google-docs/?t4UWES
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For 21 routes, the carrier had a market share bigger than 40%. These market characteristics
highlight that, despite being a small carrier at the aggregate level, Voepass’s withdrawal could
substantially alter competitive conditions in individual markets, with potentially significant
effects on airfares.

The figure 15 below also reports the number of entries and exits across routes
grouped by Voepass’s market share in 2024. Among the 75 routes on which Voepass was
identified as an active competitor, only 5 markets experienced entry after its exit in March
2025, while 31 experienced exit of other airlines. Most exits occurred on routes where the
airline held a relatively small market share. Entry occurred on six routes (SBJU-SBFZ,
SBFN-SBRF, SBRF-SBFN, SBMG-SBRP, and SBRP-SBGL). These are mostly regional
routes, with the exception of SBFL-SBRP and SBMG-SBRP. Furthermore, many of these
routes involve airports in large cities, such as Fortaleza (SBFZ), Recife (SBRF), Rio de
Janeiro (SBGL), and Florianopolis (SBFL). This shows that the exit of Voepass may have

opened space for other airlines to enter and explore some markets.

Figure 15: Distribution of Routes by Voepass’s Market Share
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Source: Authors’ calculations based on ANAC data.

The information above highlights that each market has its own competitive
dynamics. Entry and exit of firms may occur with some frequency. Although there are strong
entry barriers in the industry, once an airline has airport slots, aircraft, and personnel, it may
be relatively easy to exit a particular market and reallocate resources to another one. This

creates an important distinction between exiting the industry and exiting a specific market. In
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the case of Voepass, the company exited the industry after being prohibited from operating.
However, when analyzing the effect of this exit on prices, it is important to consider the flows
of entry and exit that may have occurred following Voepass’s departure.

Figure 16 identifies the main competitor of Voepass, defined as the airline with the
highest market share besides Voepass. We observe that although Voepass’s fleet was closer to
Azul’s in terms of aircraft profile (i.e., the use of ATR aircraft), Azul was not always its main
competitor. In particular, Gol represented the main competitor of Voepass in markets where
the company held between 25% and 70% of market share. In markets where Voepass was
marginal (with a market share lower than 5%), LATAM and Azul appear as its main

competitors.

Figure 16: Distribution of Main Competitors of Voepass
Distribution of Routes by Voepass Market Share and its Main Competitor
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Regarding Voepass’s activity, the monthly evolution of flights shows that although
Voepass’s number of flights declined immediately after the accident and again after October
2024, the number of flights operated by the market's leaders (LATAM, Gol, and Azul) also
declined during these periods. Only from March 2025 onward, Voepass exhibits markedly

different behavior compared with the other carriers (Figure 17).
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Figure 17: Evolution of the Number of Flights over Time
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Source: Authors’ calculations based on ANAC data. Note: To facilitate comparison across
airlines with very different operational scales, each series is normalized.

The following section describes the methodology used to estimate these effects

54. METHODOLOGY

This section presents the data and the empirical strategy used to analyze the effects

of Voepass’s exit on airfares.
5.4.1. Data on the Airline Industry

The microdata provided by ANAC (Brazil’s National Civil Aviation Agency) on
domestic passenger airfares are used to estimate the effects of Voepass’s exit (ANAC, 2025b).
The database contains information on the year and month of travel, the nominal fare value in
Brazilian reais (R$), airline identifiers, origin and destination airport codes, and the number of
tickets sold. Fares are deflated using the National Consumer Price Index (INPC) (IPEA,
2025). Since the Voepass accident occurred on August 8, 2024, only post-pandemic data are
used. Accordingly, the database covers information on airfares and tickets sold by airlines
from May 2023 to December 2025.

Three characteristics of the ANAC database must be highlighted. The first is that the

database only records the total amount paid by the customer for the route (origin and final
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destination), without recording the presence of connections. Second, it does not include
information about the reason for the trip (leisure or business), nor does it provide data on
airport or flight characteristics such as flight duration, number of seats offered, aircraft type,
departure time, or delays. The third is that the date (Year and Month registered in the
database) is not related to the flight date, but to the date on which those tickets were sold,
independently of the flight date (ANAC, 2016). In this sense, we cannot control the gap
between the flight date and the purchase date, which is a crucial factor in determining the
value customers pay (Aratjo and Borges, 2024; Wan et al., 2009). Nevertheless, the database
allows us to study the ticket prices at the moment of purchase.

To ensure consistency and exclude airports with irregular or non-commercial
operations, such as military or seasonal airports, we restrict the sample to airports handling at
least 100 passengers per month. This threshold is roughly equivalent to a single ATR flight
departing and arriving. This criterion reduces the sample from 211 airports to 125.
Furthermore, each route is considered a unique market. Since the dataset reports the number
of tickets sold at each fare level, some extreme observations may exert a disproportionate
influence on the simple average fare. Therefore, the lowest 1% and the highest 1% of fare
values were excluded.

The identification of treated markets follows two complementary approaches. First,
we identify markets in which Voepass was an active competitor. A market is defined as a
location-pair, where locations correspond to individual airports. Treated markets in this
category include routes for which Voepass recorded ticket sales in ANAC’s tariff database and
routes listed in ANAC’s operational database as being served by the airline up to March 2025.
The use of the operational database is justified because, as a small airline, not all fares and
tickets sold by the company are recorded in ANAC’s fare database for many markets. In this
sense, the operational database is more reliable for identifying the routes on which the airline
actually operated, as it contains records of flights scheduled for the month in question and of
departures that occurred during that period (ANAC, 2020).

Second, we identify a set of markets in which Voepass could be considered a
potential competitor. Under the first identification strategy, Voepass is classified as a potential
competitor on routes it had previously served or on which it had registered ticket sales for at
least one month, but from which it had exited before the August 2024 accident. In this sense,
we are dealing with a re-entry threat. The decision to include this group is motivated by its
considerable size (236 routes), which would make exclusion inappropriate. Moreover, these

markets cannot be cleanly classified as either treated or control, as the airline’s presence is
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potential rather than actual during the period of analysis. Conceptually, this aligns with the
literature on potential competition or the threat of entry, which recognizes that the mere
possibility of a firm entering (or, in this case, re-entering) a market can exert competitive
pressure, even if actual operations are not underway (Franke; Resende, 2024).

The second strategy follows Franke and Resende (2024), Oliveira and Lucinda
(2024), Kwoka and Shumilkina (2010), and Goolsbee and Syverson (2008) and defines
potential competition based on airport presence. Specifically, we consider markets in which
Voepass operated at both endpoint airports. To illustrate, consider two routes: Route 1: A —
B, Route 2: A — C, with the airline operating in airports A and B. In this example, Route 1
belongs to the treated group, whereas Route 2 does not.

Additional control variables were included to test the robustness of the estimated
models: destination importance (Impri) and the deflated aviation kerosene price (QAVr).
Destination importance is measured as the share of total tickets sold to a given destination in
each period and is intended to capture airports' role as hubs within the domestic air traffic
network. The aviation kerosene price is computed as the average price of the region of the
endpoints airports as a proxy for operational costs — one of the main determinants of pricing
and ticket sales in the airline industry (ANAC, 2024, /S.d.]; Raeder, 2025). Fuel price data are
obtained from ANP (Brazil’s National Agency for Petroleum, Natural Gas and Biofuels) and
are deflated to real terms.

The table below presents the descriptive statistics of the variables used in this study.

The variables are aggregate by route and month-year level.

Table 22: Descriptive Statistics

Variable Farert Imprt (%) InQAVrt InFarert
Mean 1341.40 1.58 1.40 7.40
Standard Error 783.80 2.48 0.09 0.50
Min 54.54 0.00 1.75 4.00
1st Quartile 803.94 0.10 1.32 6.69
Median 1135.08 0.47 1.40 7.03
3rd Quartile 1642.43 1.96 1.47 7.40
Max 8827.11 12.48 1.61 9.09

Obs 178639 178639 152260 178639

Source: Authors’ calculations based on ANAC data.
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5.4.2. Empirical Strategy

The empirical strategy proceeds in two steps. First, we assess whether Voepass’s exit
affected airfares on routes where it may have been perceived as a potential competitor.
Second, we estimate the effects on routes where the airline was an effective competitor. This
sequential approach is designed to identify appropriate control groups and isolate the causal
impact of Voepass’s exit on airfares in the markets it operated effectively.

The model equation used in the estimated models is expressed as follows:

InFare = MAef.Voepass + BX +y +vy +e.

Where F are denotes the fare charged by company c¢ to route r in the month t,
ef. Voepassrt is a dummy equal to 1 if the Voepass operated in that market in the period, and

0 otherwise. The vector X represents the control variables.

Furthermore, in our analysis, we only consider routes for which the set of operating
airlines remains the same in the year before the intervention and in the year after the
intervention. In this way, we ensure that we are comparing treated routes with a comparable
competitive structure, avoiding changes in the set of competitors that could confound the
estimated effects.

Two methods are employed to estimate the effects of Voepass’s exit on airfares. The
first is the difference-in-differences (DiD) approach, which has been widely used in the airline
literature, including Oliveira (2022, 2021) and Oliveira and Lucinda (2024), to evaluate the
effects of Avianca’s exit. The objective of this approach is to identify the causal effect of an
intervention or market shock (in this case, Voepass’s exit) by comparing changes in average
outcomes over time between treated and untreated units. In the context of policy and impact
evaluation, DiD and its recent extensions are among the most common methods for estimating
causal effects when random assignment is not feasible, provided that their identifying
assumptions hold (Roth et al., 2023).

The specification uses the two-way fixed effects (TWFE) estimator, which extends the
canonical DiD framework by allowing the inclusion of market-specific and time-fixed effects
for each treated market, while controlling for time-invariant market characteristics and
aggregate shocks. This estimator is particularly appropriate for the present study because
Voepass’s exit represents an abrupt, simultaneous treatment across affected routes, with no

staggered adoption. Under these conditions, the TWFE estimator provides a consistent
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measure of the average treatment effect of the airline’s withdrawal on airfares (Callaway;
Goodman-Bacon; Sant’ Anna, 2024).

One of the central assumptions of this method is the parallel trends hypothesis, which
requires that, in the absence of treatment, treated and control markets would have followed
similar trends in airfares over time. To assess the validity of this assumption, we estimate an
event-study specification that allows us to examine the dynamic effects of Voepass’s exit over
time. This approach estimates a series of lags and leads relative to the exit date, enabling a
direct examination of pre-treatment trends and the evolution of treatment effects after the exit
(Roth et al., 2023).

As a complementary strategy, we also apply the Generalized Synthetic Control (GSC)
method, an extension of the Synthetic Control method, which constructs a counterfactual for
treated markets as a weighted combination of untreated markets that replicates the pre-exit
trend. The weights are chosen to minimize pre-treatment prediction errors, ensuring that the
synthetic control closely matches the treated unit along relevant dimensions before Voepass’s
exit. In the case of the GSC, the average treatment effect on the treated (ATT) is estimated
from time-series cross-sectional data when the “parallel trends” assumption does not hold
(Abadie, 2021; Xu, 2017).

The GSC method provides an alternative identification approach that is particularly
useful in settings with a relatively small number of treated units or when treatment effects
may be heterogeneous across markets. The implementation adopted in this study models
unobserved market-specific and time-varying factors through latent factors and factor
loadings. This framework allows for flexible adjustment to unobserved time heterogeneity
that may not be fully captured by standard two-way fixed eftects (Xu, 2017).

Regarding the expected signs of the coefficients, destination importance is expected to
have a negative effect on airfares. When a destination has greater importance or functions as a
hub, airlines tend to benefit from economies of scale due to higher passenger volumes.
Moreover, such destinations may be attractive to airlines because they allow for more feasible
connections within their network, increasing network efficiency and reducing costs per
passenger. In contrast, aviation kerosene prices are expected to have a positive effect on
airfares, as fuel constitutes a major cost component in the airline industry. The coefficient
associated with Voepass’s exit is expected to be positive, given the literature discussed above.

The following section presents the empirical results.
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5.5.  RESULTS

This section presents the empirical findings. As mentioned earlier, in this industry
there is evidence of possible anticipation effects. Therefore, our analysis considers three
alternative treatment dates: August 2024, October 2024, and March 2025. Since the Voepass
accident occurred at the beginning of the month (on August 9), and ANAC’s prohibition was
immediate (on March 11), August 2024 and March 2025 also correspond to the periods in
which the effects of Voepass’s exit may begin to materialize.

We use two different time horizons for the DiD and GSC analyses due to the
characteristics of their respective algorithms. The DiD estimator relies on observing changes
before and after the treatment within a relatively narrow time window in order to accurately
capture causal effects. Accordingly, we restrict the dataset to the period from March 2024 to
October 2025. Thus, in the pre-treatment period, the dataset includes 12 months of
observations, matching the window used in the Daraban and Fournier (2008) specification. In
contrast, the GSC algorithm benefits from a longer pre-treatment period to improve the
construction of synthetic controls and to ensure better matching across multiple dimensions,
which is why we use the full dataset from May 2023 to October 2025.

As mentioned above, we first assess the impact of Voepass’s exit on routes where it
was a potential competitor, and then on routes where it was an effective competitor, allowing

us to identify appropriate controls and isolate the causal effect on airfares.
5.5.1.  Voepass as a Potential Competitor

Table 23 presents the difference-in-differences estimates for alternative route
definitions in which Voepass could have acted as a potential competitor. The scenarios labeled
Former Routes and Both Endpoints correspond, respectively, to markets previously served by
Voepass and markets where Voepass operated at both endpoint airports. This classification
refers to the treated group, while the control group comprises markets in which Voepass did
not operate.

The results indicate a statistically significant effect for both the Former Routes and
the Both Endpoints samples. For the former, Voepass’s exit is associated with an increase in
airfares of approximately 8% to 10%, depending on the treatment date. All treatment dates
yield statistically significant effects, suggesting the possibility of anticipatory effects. For the
latter, the effect is statistically significant only for the March treatment, with an estimated

increase of approximately 3%.
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Table 23: Results of Potential Competition - DiD model

DID — Potential Competition

Dependent Variable: InFarert
Former Markets
August October March
Model 1 2 3 4 5 ]
ef.Voepass 0.106 ***  (0.0%4 **=* (081 *E 0.081 ®x 0.093 ®*** (o9 *%=
{0.028) {0.027) (0.028) (0.026) (0.028) (0.029)
LnQAVrt -0.375 -0.228 -0.622
{0.332) {0.342) (0.389)
Imprt -3.169 **=* -3.398 x¥* -6.694 (®¥%
{0.617) (0.724) (1.041)
Fixed Effects Yes Yes Yes Yes Yes Yes
Nr 527 4594 526 493 538 504
Nt 25 25 25 25 22 20
Obs 13175 12350 13150 12325 11836 10080
R-squared 0.009 0.012 0.005 0.010 0.007 0.019
F-Statistic 116.516 *** 49142 *%*% (3619 **¥% 3837244 *%% g3 339 *%%  §) 208 ***
Dual Endpoints
August October March
Model 1 2 3 4 5 6
ef.Voepass 0.025 * 0016 0.018 0.017 0.036 ok 0.032 *
{0.013) {0.013) (0.012) {0.012) {0.013) (0.013)
LnQAVrnt -0.401 -0.218 -0.686
{0.333) (0.332) (0.377)
Imprt -2.534 wEx -3.067 *® 5971 ¥Ex
{0.527) (0.647) (0.897)
Fixed Effects Yes Yes Yes Yes Yes Yes
Nr 804 746 801 741 824 763
Nt 25 25 25 25 22 20
Obs 20100 18650 20025 18525 18128 15260
R-squared 0.001 0.004 0.000 0.003 0.002 0.008
F-Statistic 18.069 *** 21036 *** 9008 * 18755 *¥¥% 372 797 ¥EX 4 RQR K***

Source: Authors. In parentheses, robust standard errors. *** p-value < 0.001, ** p-value < 0.01, * p-value <

0.05.

Figure 18 reports the event-study estimates. For the Former Routes sample, the

parallel trends assumption appears to hold for the August and October treatment dates, based

on the evolution of outcomes in the months preceding the intervention. In contrast, for the

Dual Routes sample, the assumption seems to be satisfied only for the March treatment.
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Figure 18: Results of Potential Competition - Event-Study models
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Source: Authors.

In the Table 24, the results of the generalized synthetic control model are presented.
A statistically significant effect is found only for the Former Routes consierign the tremaent
ate October 2024 and March 2025. Notably, the magnitude of the estimated effect is larger
than that obtained using the difference-in-differences approach: Voepass’s exit is associated
with an average increase of approximately 17% to 20% in airfares on the routes it previously

operated.
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Table 24: Results of Potential Competition - GSC model

GSC — Potential Competition

Dependent Variable: InFarert
Former Markets
August October March
Model 1 2 3 4 5 6
ef.Voepass 0.08% 0.095 0.175 ®%%* 0170 *** 0.198 0.198 *
(0.049) (0.050) (0.038) (0.037) (0.110) (0.094)
LnQAVrt
Imprt -1.269 * -1.615 * -1.393
(0.587) (0.681) (0.584)
Fixed Effects Yes Yes Yes Yes Yes Yes
Nitreated 77 7 76 76 7 77
Dual Endpoints
August October March
Model 1 2 1 2 1 2
ef.Voepass -0.010 -0.011 0.008 0.003 0.034 0.030
(0.033) (0.033) (0.028) (0.029) (0.103) (0.079)
LnQAVrt
Imprt -2.027 -2.187 -1.872
(0.736) (0.771) (0.751)
Fixed Effects Yes Yes Yes Yes Yes Yes
Nitreated 451 451 448 448 460 460

Source: Authors. *** p-value < 0.001, ** p-value < 0.01, * p-value < 0.05. Note: The GSC does not allow
missing values and automatically disregards variables containing NAs. Since we did not want to exclude routes
in the treatment group, the model was estimated without taking the logarithm of jet fuel prices.

Figure 19 presents the dynamic effects for the Former Routes and Dual Routes
samples under the different treatment dates. Focusing first on the Former Routes sample with
the treatment defined in October, we observe that November is associated with a positive
effect on prices, following ANAC’s first restriction. After this period, the effect becomes
statistically insignificant, turning positive again after March, with an increasing tendency
thereafter. Prior to the treatment period, the treated group shows only three points with
statistically significant differences relative to the constructed counterfactual, none of which
occur in August. The small coefficients and narrow confidence intervals observed before the
treatment period suggest that the model was able to construct a credible counterfactual

trajectory for the treated group. When considering the treatment in March, the estimated effect
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becomes positive and statistically significant only from October 2025 onwards. Nevertheless,
there is already a positive difference between the treated group and its counterfactual in
November, which occurs before the treatment date in this case. This pattern suggests the
presence of anticipatory effects, likely in response to ANAC’s first restriction. Taken together,
these results indicate that the specification using October as the treatment date provides the

most reliable representation of the Voepass’s exit impact.

Figure 19: Dynamic Effects of Voepass’s Exit for Former and Dual Endpoints
Markets
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Dynamic Treatment Effects of Voepass's Exit - Dual Routes
Generalized Synthetic Control — 95% Confidence Intervals
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5.5.2.  Voepass as an Effective Competitor

Considering the markets in which Voepass operated as an active carrier, Table 25
reports the results of the difference-in-differences estimates. To obtain these results, routes
with no changes in the set of operating airlines in the year before and after Voepass’s exit

were used as the control group. The Former Routes analyzed in last section were deleted also

from the control group
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Three samples are analyzed. The first (All Routes) estimates the effect considering as
treated all routes previously operated by Voepass. The second sample (Routes with No
Changes Other than Voepass’s Exit) includes only routes for which the only change in the
supply structure was the airline’s exit. Estimating the effects while excluding markets in
which other airlines entered or exited is crucial for correctly identifying the impact of
Voepass’s exit. As mentioned above, the airline industry has a particular characteristic: firms
frequently enter and exit specific markets while continuing to operate in the industry. If these
changes in market structure are not accounted for, estimates based on the full sample may
confound the effect of Voepass’s exit with the effects of other simultaneous entries or exits.
This issue is particularly relevant because, in several markets previously served by Voepass,
other airlines also exited during the same period (Figure 15). As a result, failing to control for
these changes could bias the estimated treatment effect.

Futher, the third sample (Routes with Voepass Share Above 20% and No Other
Changes) is a subsample of the second and estimates the effect of the airline’s exit on routes
where Voepass held at least 20% market share and no other change in market structure was
observed after the treatment date.

For the All Routes sample, we observe a statistically significant effect only when the
treatment date is set to August, with an estimated increase in airfares of approximately 7% to
9%. Examining the Event Study (Figure 20) for this sample and treatment date, the the effect
becomes positive only after November 2024, which corresponds to the period following
ANAC’s restriction. However, when we restrict the analysis to routes for which the only
structural change was the exit of the small carrier, the estimated effects remain positive but
none of them are statistically different from zero for any treatment date.

When focusing on the subsample of markets in which Voepass held a significant
market share, the results change substantially. In this case, a positive and statistically
significant effect of approximately 10% on airfares is estimated when the treatment date is set
to March 2025. Nevertheless, the Event Study (Figure 20) for this sample and treatment date
clearly shows signs of anticipation, with statistically significant and positive effects already
emerging after November 2024, coinciding with the period of ANAC’s first restriction.

These findings suggest that, although the DiD estimates point toward an increase in
airfares following Voepass’s exit (particularly in markets where the airline held greater market
power), the model struggles to provide a fully reliable estimate of the treatment effect. In this
context, the use of the GSC approach becomes particularly relevant, as it better

accommodates heterogeneous pre-treatment trends across routes.



Table 25: Results of Effective Competition - DiD model

DID - Efective Competition

Dependent Variable: InFarert
All Routes
August October March
Model 1 2 3 4 5 []
ef.Voepass 0083 * 0070 * 0070 * 0.052 0.042 0.050
(0.033) (0.032) (0.032) (0.031) (0.028) (0.030)
LnQAVrt -0.441 -0.293 -0.645
(0.355) (0.363) (0.414)
Imprt -3.252 A% -3.793 **X -6.967 ***
(0.576) (0.660) (0.985)
Fixed Effects Yes Yes Yes Yes Yes Yes
Nr 512 482 512 482 523 498
Nt 25 25 25 25 22 20
Obs 12800 12050 12800 12050 11506 9840
R-squared 0.000 0.010 0.004 0.008 0.001 0.015
F-Statistic 78.704 *®% 38737 *XX 45410 ¥** 31194 **% (4710 *RF 45774 ***
Routes with no changes other than Voepass’s exit
August October March
Model 1 2 3 4 5 6
ef.Voepass 0.053 0.046 0.041 0.038 0.021 0.021
(0.030) (0.029) (0.034) (0.034) {0.035) (0.039)
LnQAVrt -0.413 -0.246 -0.576
(0.356) (0.363) (0.411)
Imprt -3.177 wxx -3.834 **x -7.155 **x
(0.610) (0.693) (1.035)
Fixed Effects Yes Yes Yes Yes Yes Yes
Nr 479 451 479 451 450 461
Nt 25 25 25 25 22 20
Obs 11975 11275 11975 11275 10780 9220
R-squared 0.001 0.007 0.001 0.007 0.000 0.014
F-Statistic 13.584 *%% 24054 *** g§(45 *** 24343 *** 1905 40.020 ***

Routes with no changes other than Voepass’s exit, where Voepass's market share is greater than 20%

August October March
Model 1 2 3 4 5 6
ef.Voepass 0.044 0.039 0.069 0.067 0.107 * 0.101 *
(0.030) (0.033) (0.0353) (0.034) (0.046) (0.043)
LnQAVrt -0.388 -0.216 -0.525
(0.358) (0.367) (0.414)
Imprt -2.896 *%x* -3.518 *** -6.779 ***
(0.622) (0.709) (1.061)
Fixed Effects Yes Yes Yes Yes Yes Yes
Nr 462 434 462 434 473 444
Nt 25 25 25 25 22 20
Obs 11550 10850 11550 10850 10406 8880
R-squared 0.000 0.005 0.001 0.006 0.002 0.014
F-Statistic 4087 * 17336 *** 09 7F58 **¥ 30438 *** 20985 39.046 ***
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Source: Authors. In parentheses, robust standard errors. *** p-value < 0.001, ** p-value < 0.01, * p-value <

0.05.
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In the event study shown in Figure 17, the parallel trends assumption appears to hold
for all samples when the treatment date is set to August 2024. However, statistically
significant effects for the All Routes sample and for Routes with No Changes Other than
Voepass’s Exit appear only after October 2024. When the treatment date is set to October, the
parallel trends assumption does not seem to hold for these samples either. In the sample of
Routes with No Changes and Voepass Market Share Above 20%, the estimated effects
become negative after the treatment period. For the treatment defined in March 2025,
although the coefficients cross zero for the All Routes and Routes with No Changes samples,
there are signs of an upward trend. For the subsample where Voepass held a market share

above 20%, there is clear evidence of anticipatory effects following ANAC’s restriction.

Figure 20: Results of Effective Competition - Event Study
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Table 26 reports the results of the GSC estimates. Considering all routes previously
operated by Voepass, the estimated effect of its exit ranges from approximately 7% to 15%,
depending on the treatment date. The dynamic treatment effects show small and non
significant coefficients for the treatment dates in August and October (Figure 18). For the All
Routes sample with the treatment defined in March, there is clear evidence of anticipatory
effects, with a positive and statistically significant peak some months before the treatment
date. When we restrict the analysis to the sample of routes for which the only change was
Voepass’s exit, the estimated effects are not statistically significant at the 5% level, with the
exception of some periods after March 2025 when the treatment date is set to March (Figure
21). Once control variables are included, the estimated effects also become statistically non
significant.

For the subsample of routes with no other changes in the supply structure and where
Voepass held a market share above 20%, the results differ substantially. In this case, the
estimated effects are positive and statistically significant for the treatment dates October 2024
and March 2025. However, the analysis of the dynamic treatment effects (for the respective
sample) again reveals anticipatory dynamics when the treatment date is set to March 2025.
This suggests that the effects of Voepass’s exit begin to materialize following ANAC’s first
restriction. Therefore, October 2024 appears to be the most appropriate treatment date, as also
suggested by the analysis of potential anticipation effects. Considering this specification, the
estimated effect corresponds to an increase of approximately 15% in airfares on routes where

Voepass previously held relatively high market power.



Table 26: Results of Effective Competition - GSC model
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GS3C — Efective Competition

Dependent Variable: InFarert
All Routes
August October March
Model 1 2 3 4 5 [
ef.Voepass 0.157 ** 0153 ** 0075 * 0072 0124 * 0119 ***
(0.050) (0.043) (0.038) (0.037) (0.041) (0.041)
LnQAVrt
Imprt -1.846 *** -1.615 -1.392 *
(0.584) (0.681) (0.584)
Fixed Effects Yes Yes Yes Yes Yes Yes
Nitreated 62 62 62 62 62 62
Routes with no changes other than Voepass’s exit
August October March
Model 1 2 3 4 5 (1]
ef.Voepass -0.101 -0.099 0.063 0.062 0.120 * -0.073
(D.083) (0.083) (0.047) {0.047) (0.051) {0.079)
LnQAVrt
Imprt -1.269 **%* -1.615  * -1393 *
(0.587) {0.681) (0.584)
Fixed Effects Yes Yes Yes Yes Yes Yes
Nireated 29 29 29 29 29 29

Routes with no changes other than Voepass’s exit, where Voepass’s market share is greater than 20%

August October March
Model 1 2 3 4 5 [i]
ef Voepass -0.028 -0.019 0153  **  0.147 * 0.168 ® 0.163 *
(0.120) (0.118) (0.057) {0.057) (0.078) {0.078)
LnQAVn
Imprt -1.269 0 * -1.618 * -1.392 *
(D.587) {0.607) {0.584)
Fixed Effects Yes Yes Yes Yes Yes Yes
Nitreated 12 12 12 12 12 12

Source: Authors. *** p-value < 0.001, ** p-value < 0.01, * p-value < 0.05. Note: The GSC does not allow
missing values and automatically disregards variables containing NAs. Since we did not want to exclude routes
in the treatment group, the model was estimated without taking the logarithm of jet fuel prices.
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Figure 21: Dynamic Treatment Effect of Voepass’s Exit
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Dynamic Treatment Effects of Voepass's Exit - Routes with Voepass Share Above 20% and No Other Market Changes

Generalized Synthetic Control — 95% Confidence Intervals
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5.5.3. Discussion of the Results

The effect of Voepass’s exit on airfares was analyzed by considering both roles the
airline could play in the market: as an effective competitor and as a potential competitor. Our
study goes further by employing two empirical methodologies: difference-in-differences
(DiD) and generalized synthetic control (GSC). Our findings suggest that the exit of this small
carrier had a positive effect on airfares and that it may indeed be perceived by larger
competitors as a credible source of potential competition. However, these effects appear to be
limited to specific contexts: markets in which the airline held a relatively strong position, with
a market share above 20%, in the case of effective competition, and markets where the airline
had previously operated, in the case of potential competition.

Our results also show that different empirical methodologies yield different estimates
of the effects of Voepass’s exit on airfares. In the case of potential competition, the DiD
approach estimates positive and statistically significant effects that are not confirmed by the
GSC estimates. In the case of effective competition, the DiD approach appears to face
difficulties in producing robust estimates and in accounting for anticipatory effects. In
particular, some event-study results indicate violations of the parallel trends assumption. In
this context, the GSC methodology helps mitigate potential bias arising from unobserved
differences between treated and control markets by allowing for non-parallel trends and by
selecting control routes that more closely match the pre-treatment dynamics of the treated
routes.

This feature also helps explain the differences in the estimated magnitudes across
methods. For instance, while the DiD estimates for potential competition effects in former
routes are around 8% when the treatment date is set to October, the corresponding GSC
estimates indicate an increase of approximately 17% in airfares following the company’s exit
from these markets. A similar pattern is observed for effective competition. For the October
treatment date, the DiD approach finds no statistically significant effect for routes with no
changes other than Voepass’s exit and where the airline held at least 20% of market share. In
contrast, the GSC estimates suggest an increase in airfares of approximately 15% for these
same routes.

Regarding the magnitude of the effects, the GSC estimates of potential competition
are alos closer to those reported by Oliveira and Lucinda (2024) for the Avianca exit, which
found increases of 23.9% for potential competition and 12.3% for effective competition. As a

result, the GSC specification appears better suited to isolate the causal impact of Voepass’s
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exit on airfares. This illustrates how empirical evidence can be sensitive to methodological
choices, underscoring the importance of employing multiple approaches in competition
analysis to assess the robustness of results. In our case, it highlights the need to carefully
account for dynamic competitive effects and identification challenges when evaluating the
competitive consequences of airline exits.

Although some studies have examined the effects of airline exits on airfares, they
have mostly focused on large carriers, such as Avianca, Spanair, and Southwest Airlines.
There is still limited evidence on the impact of small carriers exiting the market, particularly
given their potential role as both effective and potential competitors.

By analyzing the effects of Voepass on Brazilian airfares, our study helps fill this
gap. Consistent with previous work, such as Joskow et al (1994), Daraban and Fournier
(2008), Oliveira (2021), and Oliveira and Lucinda (2024), we find that the exit of a
competitor leads to higher prices in markets where it represented a credible source of potential
competition or where it operated with a dominant position. In particular, we explore the
situation in which the carriers can discipline markets in which they have previously operated.
The fact that the potential competition effect of Voepass is statistically significant only in im
this situation shows that, to constitute a credible source of competitive pressure, a small
carrier must accumulate operational presence to effectively discipline prices.

We also emphasize the importance of focusing on routes in which the only change in
market structure corresponds to the event under investigation. Our analysis shows that the
results can differ substantially when we restrict the sample to routes where the only change
was Voepass’s exit, particularly when considering the subsample of routes in which the airline
held a significant market share.

In terms of policy implications, small carriers deserve careful attention from
policymakers. Their small size does not imply that they exert no competitive pressure.
Although their competitive capacity may be limited, their absence can lead to significant
increases in airfares, sometimes of a magnitude comparable to those observed following the
exit of larger carriers such as Avianca. Our findings help identify the circumstances under
which this competitive pressure is more likely to arise, and its limits. They may be
particularly useful for competition policy analyses, including merger assessments and

investigations of anticompetitive conduct.
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5.6.  CONCLUSIONS

By analyzing the effects of Voepass’s exit on airfares, this paper investigates (1)
whether the exit of a small carrier leads to an increase in airfares and (2) whether it is
perceived by incumbents as a potential competitor.

Regarding the first question, our estimates suggest that the effect on airfares is
approximately 15%, but it appears to be limited to markets in which the carrier held a
dominant position. Regarding the second question, the results corroborate the existing
literature by showing that a given market can be affected by a firm’s exit even when the firm
did not operate directly in that market. Our contribution is to show that the competitive impact
of a small carrier extends only to routes where it serves both endpoints. This indicates that a
carrier’s ability to be perceived as a potential competitor and thus to exert competitive
pressure is influenced by its size and is limited to specific market contexts.

Furthermore, to the best of our knowledge, this is the first paper to analyze changes
in the competitive structure of the Brazilian airline industry using the Generalized Synthetic
Control method. The differences in estimates across methods provide valuable empirical
evidence on the sensitivity of the results to methodological choices, highlighting the
importance of employing multiple approaches in competition analysis.

Possible extensions of this work include incorporating more recent post-treatment
data once released by ANAC; estimating route-specific effects; and analyzing the effects of
Voepass’s exit on the airfares of airlines with which the company maintained alliances.

Overall, this study underscores the importance of small carriers in shaping market
dynamics and suggests that policymakers should consider their role when evaluating

competition and regulation in the airline industry.
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6. CONCLUSIONS

This study advances understanding of competitive dynamics in the Brazilian airline
industry by addressing three fundamental questions: where competition occurs, how firms
compete or collaborate, and which agents effectively shape market outcomes. By combining
structural demand  estimation, antitrust-oriented  market-definition tools, and
quasi-experimental evaluation methods, the thesis offers an integrated, empirically grounded
perspective on competition in the industry.

The first essay suggests that competition in the Brazilian airline industry is
fundamentally route-specific. Despite evidence of consumer awareness of alternative airports
(reflected in statistically significant cross-price elasticities) such interactions do not translate
into effective competitive pressure under the Hypothetical Monopolist Test. This finding
implies that airport characteristics and multi-airport systems play a limited role in
constraining market power from an antitrust perspective. Consequently, relevant markets
should be defined at the origin—destination level, a result with direct implications for
competition policy, merger analysis, and regulatory oversight in the sector.

The second essay sheds light on how airlines strategically interact through
cooperative arrangements. The analysis of codesharing agreements between LATAM and the
IAG Group shows that the effects of cooperation among airlines are heterogeneous and
depend on route characteristics, passenger segments, demand elasticity, and the institutional
environment. In particular, this study highlights the role of competition policy in shaping
market outcomes. These results emphasize that competition in the airline industry is
inherently context-dependent.

The third essay identifies which agents are most relevant for sustaining competition.
The exit of VOEPASS illustrates that even airlines with a small national market share can
exert meaningful competitive pressure within specific routes. The findings reveal that such
carriers influence prices not only where they actively operate but also where they are
perceived as credible potential entrants. This highlights the disciplining role of small airlines
and underscores the importance of potential competition in maintaining competitive outcomes
and protecting consumer welfare.

Taken together, the findings of this thesis underscore that competition in the
Brazilian airline industry is highly localized, strategy-driven, and sensitive to market
characteristics and regulatory specificities. Effective competition policy, therefore, requires

route-level analysis, careful assessment of cooperative arrangements, and recognition of the
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competitive relevance of small and regional carriers. By examining pricing behavior,
cooperation, and rivalry within a unified analytical framework, this thesis contributes to the
literature on airline competition and offers policy-relevant insights for competition authorities,
regulators, and researchers concerned with market definition, agreement between airlines
evaluation, and the preservation of competitive pressure in air transport markets.

In this sense, competition in the Brazilian airline industry takes flight on individual
routes, where market outcomes emerge from strategic interactions, institutional constraints,

and the actual and potential presence of rival carriers.
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