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RESUMO

O Brasil é o quinto maior pafs em extensao territorial e o sexto em tamanho populacional. Mais de
210 milhdes de habitantes estao distribuidos pelos 8,5 milhdes de quildmetros quadrados de territério.
Hoje, a populacao brasileira é muito semelhante a da Espanha, Itéilia, Reino Unido e Franca juntos.
Sua extensdo territorial equivale a 85% da extensao de toda a Europa. Assim, devido a essas impor-
tantes caracteristicas, estudar o mercado de aviagao brasileiro pode auxiliar na estratégia de companhias
aéreas, consumidores, agéncias reguladoras e organizac¢oes internacionais na promocao de um mercado
mais promissor. Com base nisso, a tese é composta por trés ensaios de organizacao industrial aplicados a
aviacao comercial brasileira. O primeiro ensaio analisou os efeitos do poder de mercado na estratégia de
precificacdo de passagens aéreas. A partir de um modelo tedrico e aplicagdo de um estudo empirico sobre
a aviagao comercial brasileira, é possivel perceber que a alta participacao de mercado pode trazer grandes
beneficios as companhias aéreas, como a comercializacao de passagens aéreas com pregos mais elevados
em relacao aos concorrentes. O segundo ensaio examinou como a concorréncia no mercado brasileiro de
aviacao comercial mudou com a ocorréncia da pandemia de COVID-19; especialmente, avaliar o compor-
tamento das grandes companhias aéreas em relagao aos seus seguidores. A partir de modelos de varidveis
instrumentais e dindmicas, foi possivel perceber que na primeira onda da pandemia, as empresas re-
duziram consideravelmente os pregos e a oferta. Como tentativa de sobrevivéncia, as companhias aéreas
forcaram suas operacgoes em rotas mais lucrativas. Como resultado, os precos médios das passagens e
0 preco premium adquirido pelo poder de mercado da companhia aérea lider aumentaram. O terceiro
ensaio examinou a dispersao de precos na aviagdo comercial doméstica brasileira, de marco de 2019 a
dezembro de 2021. Resultados preliminares indicam que na primeira fase da COVID-19, a pratica de
dispersao de precos s6 era possivel em rotas de longa distdncia e concentradas. Na segunda onda da

pandemia, as companhias aéreas que utilizaram aeronaves maiores ampliaram sua dispersao de precos.

Keywords: Desenvolvimento econdmico; Linhas aéreas — Tarifas; Aviagao comercial; Pandemia — Covid-

19; Precgos — Dispersao



ABSTRACT

Brazil is the fifth largest country in territorial extension and the sixth in population size. More than 210
million inhabitants are distributed among the 8.5 million square miles of territory. Today, Brazilian pop-
ulation is very similar to that of Spain, Italy, the United Kingdom, and France combined. Its territorial
extension is equivalent to 85% of the extension of the whole of Europe. Thus, due to these important
characteristics, studying the Brazilian aviation market can help in the strategy of airlines, consumers,
regulatory agencies, and international organizations in promoting a more promising market. Based on
this, the thesis consists of three industrial organization essays applied to Brazilian commercial aviation.
The first essay analyzed the effects of market power on airline ticket pricing strategy. From a theoret-
ical model and application in an empirical study on the Brazilian commercial aviation, it is possible to
notice that the high market share can bring great benefits to airlines, such as the commercialization of
air tickets with higher prices compared to competitors. The second essay examined how competition in
the Brazilian commercial aviation market has changed with the occurrence of the COVID-19 pandemic;
especially, evaluate the behavior of major airlines towards their followers. From models of instrumental
and dynamic variables, it was possible to perceive that in the first wave of the pandemic, companies
reduced prices and supply considerably. As an attempt to survive, the airlines forced their operations
on more profitable routes. As a result, average ticket prices and the price premium acquired by the
leader airline’s market power have increased. The third essay examined the price dispersion in Brazilian
domestic commercial aviation, from March 2019 to December 2021. Preliminary results indicate that
in the first phase of COVID-19, the practice of price dispersion was only possible on long-distance and
concentrated routes. In the second wave of the pandemic, airlines that used larger aircraft expanded

their price dispersion.

Keywords: Economic development; Airlines - fares; Commercial aviation; Pandemic — Covid-19; Prices

- Dispersion
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1 ESSAY I: FARE, AIRCRAFT SIZE, AND FREQUENCY: DOES BEING A LEADER IN
THE BRAZILIAN AIRLINE MARKET MATTER?

Abstract

Brazil is the fifth largest country in territorial extension and the sixth in population size. More than
210 million inhabitants are distributed among the 8.5 million square miles of territory. In 2011,
despite having 16 companies on the market, at least 80% of the demand for airline tickets was served
by only 2 companies. In 2019, the number of companies in operation was reduced to 7, and at least
80% of the demand began to be served by 3 companies. But why has being the leader of a route
become so important in recent years in Brazil? In that regard, the main objective of this essay is to
analyze the effects of market power on airline ticket pricing strategy. From a theoretical model and
application in an empirical study on the Brazilian commercial aviation, it is possible to notice that
the high market share can bring great benefits to airlines, such as the commercialization of air tickets
with higher prices compared to competitors. The present study raised a question mark on the role
of regulatory agencies in concentrated markets with high sovereign risk.

Keywords: Airline Ticket Pricing Strategy; Commercial Aviation; Duopoly Competition; Brazilian
Market.

Highlights
e Marginal cost and flight time positively affect fares;
e Market-leader airlines, on average, tend to have lower marginal costs and operate larger aircraft;
o Being a leader on a route and in passenger arrival airports is highly strategic for airlines;

e The hubbling strategy by concentrating flights at specific airports allows for economies of scale

for airlines;

e The multimarket contact variable is in line with the tacit collusion hypothesis of Zou et al.
(2012).
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1.1 Introduction

People mobility has increased widely in the world, with population growth and greater glob-
alization of economies. The airline industry greatly benefited from these changes because it promotes
quick transport and competitive tickets compared to other transport modes. According to World Bank
(2020), considering countries that participated in the International Civil Aviation Organization (ICAO),
in 2011 the number of passengers transported by the airline industry was approximately 2,9 billion and
increased to 4.5 billion in 2019 (an increase of 56.1 %), a year before the COVID-19 pandemic.

According to World Bank (2020), in 2019 Brazil occupied the 5th position in the ranking of
countries with the largest territorial extension, 6th in population size and 9th in Gross Domestic Product
(GDP). It also ranked 10th in the number of passengers transported by commercial aviation, only behind
emerging countries such as China (2nd), India (4th), Turkey (7th) and Russia (9th).

As much as Brazil holds a strategic position in world commercial aviation, in 1989 the country
occupied the fifth position in number of passengers transported and the second largest airport network
in the world (Rebougas, 2020). Is the structure of the Brazilian commercial aviation market suppressing
the sector from growing at levels similar to those observed in recent decades in the North American and
European market?

Could this situation be repeated in other emerging countries? In this sense, studying the market
strategies of companies in the Brazilian market will help to create policies to promote competition and
expand the offer of flights in the market and consequently the volume of passengers transported in the
long term.

Recently, in addition to increasing the number of passengers transported, Brazilian aviation
market experienced changes in its structure. As reported by ANAC (2020a), in 2019, 92.0 million paying
passengers were transported by 767.3 thousand departures, divided among 7 airlines, on 1243 different
routes.

Compared to 2011 data, it was verified that despite the 14.3% growth in the number of passen-
gers carried, there was a reduction of 17.6% in the number of departures, 27.4% in the number of routes
available, and 56.2% in the number of airlines operating in the market.

A significant change was noted in the composition of the airlines’ market share. In 2011, despite
having 16 companies on the market, at least 80% of the demand for airline tickets was served by only 2
companies, Gol and Tam. In 2019, the number of companies in operation was reduced to 7, and at least
80% of the demand began to be served by 3 companies: the two mentioned above and by Azul.

If hypothetically the company that sells the largest number of tickets is considered the market
leader in each route, then, when analyzing the companies that met at least 80% of the demand for airline
tickets in Brazil, it is noted that in 2011 Gol and Tam were joint leaders of 584 different routes (or 34.1%
of the existing routes). In 2019, with the entry of Azul in this select group, the number of routes led by
the main airlines increased to 983 (or 74% of the existing routes). But why has being the leader of a
route become so important in recent years in Brazil?

What is the impact of this strategy on the price of airline tickets sold? Can the concentration of
flights on specific routes bring competitive advantages for air cargo transportation? The answers to these
questions are relevant to understanding the operating strategy of airlines in the domestic market. From
these, the regulatory agency will be able to adopt actions that help to making the market competition
fairer and mitigate negative effects on social welfare.

The main results indicate that when airlines have greater market share for each route, they sell
tickets with prices higher than those of their competitors, have a higher frequency of flights, and operate
with larger aircraft. In addition, it is verified that having greater market share not only contributes to

the performance of ticket sales, but also to create a strategic logistic hub for cargo transportation.
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On the next step to support the construction of the theoretical model, a literature review will be
carried out to understand how airlines behave in relation to the level of market competition, heterogeneity

of consumer preference, and the operational or airport structure.

1.2 Literature Review

In this new competitive environment, some practices adopted by companies are in line with
density economies (Caves et al., 1984; Brueckner and Spiller, 1994). As stated in Lee and Yang (2003),
the demand growth for air transport widens the pressure upon the formation of regional hubs, building
the functions that go beyond passenger transport, such as component location and manufacturing, infor-
mation technology, competitive shipping bid, minimization of taxes and logistical costs, most effective
investment forecasting, and application of more aggressive marketing strategies.

Conforming to Yang and Chiu (2016), in the commercial aviation sector, the Hub-and-Spoke
(HS) ! format installations to connect origins and destinations with fewer arcs rather than creating a
large number of direct connections. In addition to the commercial aviation sector, this strategy is widely
used in telecommunications and product logistics.

The airlines’ earnings from adopting this strategy goes beyond the increased productivity of
production factors (Kanafani and Ghobrial, 1985; Borenstein, 1989; Windle, 1991; Oum et al., 1995) and
reduced operating costs (Brueckner and Whalen, 2000; Brueckner and Zhang, 2001; Zuidberg, 2014). In
the view of Israel et al. (2013), the practice of this strategy increases the market power of companies and
the average price of airline tickets. However, “As a consequence, a substantial portion of the seeming
nominal hub market power of airlines can be attributed to the consumer benefits that those hubs offer”
(Israel et al., 2013, p. 288).

In this context, Caves et al. (1984) didn’t identify cost differences between airlines, even though
they've got a relatively small market. In agreement with these authors, two conditions are sufficient for
this behavior, the market contestability and the presence of high fixed costs (but not sunk costs).

Bailey and Friedlaender (1982) and Graham et al. (1983) argued that the sunk costs of entering
new routes are low because the capital factor is extremely mobile. In that case, airlines are more likely
to open new routes when located near an existing airport on the company’s network (Mahoney, 2014).

Often, the option of opening a new route depends on the airline network configuration of each
company. An HS strategy allows airlines to use larger aircraft compared to the linear route operations
model (Zuidberg, 2014), because “[...] the cost per mile of providing a set is much lower on big planes
than small planes. This economy of scale provides an incentive for airlines to organize the provision of
services by offering a networking arrangement involving one-stop service.” (Bailey and Friedlaender, 1982,
p. 5).

In literature, it was verified that network change in the format Fully-Connected (FC)? for HS
results in increases in the flight frequency (Hendricks et al., 1995; Berechman and Shy, 1996; Brueckner
and Zhang, 2001; Mayer and Sinai, 2003; Brueckner, 2004) and in the occupied aircraft size, that is, which
consequently increases local traffic inside and outside in the Hub (Brueckner, 2004) and optimization of
the passenger transport system with the most efficient use of connections between airports (O’Kelly,
1998).

As reported by Kanafani and Ghobrial (1985), the airline and passenger traffic in an airport
hub is intense. This characteristic change the key role of airport, making passenger transportation into
a collection and distribution structure. Airlines companies pool their flights to obtain interconnections,

even though this strategy causes additional costs because of flight delays (Mayer and Sinai, 2003). It is

Yang and Chiu (2016), the Hub-and-Spoke (HS) aims to minimize operating costs. Through this structure, it is possible
to consolidate or move air traffic in the hub that connects a high volume of travels and minimizes the need for direct routes.
2Tt’s a non-stop airline service between cities (Brueckner and Zhang, 2001)
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also known that the concentration of connecting flights at airports is a competitive response from the
airline (Ciliberto and Tamer, 2009). In the view of Oum et al. (1995), it can be considered that [...]
dominant strategy in an oligopoly or because the choice of hubbing will be useful in deterring entry” (p.
852). Moreover, in consonance with Kanafani and Ghobrial (1985) it is a practice applied by airlines that
seek to maintain high levels of aircraft use and take advantage of scale economies, with the consolidation
of the significant volume of connecting and transfer flights at specific airports.

As a result, airlines may obtain greater benefits with expansion of market share. This strategy
can be implemented by increasing the flight’s frequency in relation to the average aircraft size (Wei and
Hansen, 2003, 2005; Givoni and Rietveld, 2009, 2010; Ciliberto and Tamer, 2009). However, having a
dominant position at airports may reflect higher operating costs per aircraft, which implies charging
higher-priced tickets. (Zuidberg, 2014).

The literature also discusses hub’s formation effects: considering the same journey, routes that
departure from central airports are more expensive than the opposite way (Berry, 1990). It’s noted that
either limited access to departure gate creates a Hub premium for airlines (Evans and Kessides, 1993;
Oum et al., 1995; Mayer and Sinai, 2003; Ciliberto and Williams, 2010; Snider and Williams, 2011).

Airlines with lower route density can face cost disadvantages compared to consolidated compa-
nies. In the long run, this cost differential may lead these companies to bankruptcy or to a merger and
acquisition process with a rival company (Brueckner and Spiller, 1994). In this case, a more interesting
strategy would be to create alliances with other airlines based on the operation of joint routes and offer
rates with lower values than non-consortium companies (Brueckner and Whalen, 2000; Brueckner, 2001).

Airport dominance represents an important competition tool among airlines (Borenstein, 1991).
In keeping with Borenstein (1990) “[...] airport dominance lessens the threat from potential competition”
(p. 402). This strategy hinders a new small-scale company entry, even if that new participant has
historically had competitive prices (Borenstein, 1991).

With this strategy, it is possible to increase the aircraft occupancy rate (Kanafani and Ghobrial,
1985), attract business travellers who depend on flexible and recurring scales (Hendricks et al., 1995), and
create customer loyalty on low-demand routes with high operating costs, even if they cause extra travel
time due to the need to create connections (Brueckner, 2004) “Passengers are willing to incur additional
travel time, and sometimes additional travel costs, in order to take advantage of the higher frequencies
available through these transfer hubs” (Kanafani and Ghobrial, 1985, p. 25).

In many cases, the passengers prefer flights from traditional airlines, because scheduled depar-
ture and service reliability are known. (Graham et al., 1983; Kanafani and Ghobrial, 1985). “[..] an
airline with a dominant presence at an airport will have a significant advantage in attracting customers
whose trips originate at that airport, regardless of the specific route on which the customer is traveling.”
(Borenstein, 1991, p. 1237).

Even though there is high heterogeneity in the evaluation (Armantier and Richard, 2008), the
clients are becoming more sophisticated, demanding, and have higher expectations in relation to flights
(Kaynak et al., 1994). In the view of Armantier and Richard (2008) the “[...] consumer’s valuation of
an airline product is significantly affected by a number of flight attributes, including the price, the flight
duration, or the time spent in transit at an intermediate airport” (p. 899). It is also known that companies
that have higher frequency of flights for a given route are better evaluated by passengers (Berry, 1990),
and passengers who have experience with boarding delays are more likely to change airlines. In line
with Suzuki (2000) “[...] when passengers switch airlines, their choices may be affected by the airport
dominance, but not by other airline attributes (p. 151)".

The high concentration of an airline at a given airport may imply that it offers higher quality
services (Peteraf and Reed, 1994), as a strategy for differentiating product. Thus, having a representative

structure in airports allows airlines to offer more convenient services, nicer spaces in the terminals and














































































































































































































































































