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Abstract 

There is mounting but not definite evidence that parallel code sharing may lead to higher 

airfares if they significantly reduce competition, while in some jurisdictions code-sharing from 

airline alliances have antitrust immunity. We evaluate the effect of a code-sharing that did not 

receive attention yet, IAG and LATAM, that affected Europe-South America flights. The case 

is of interest also for the remedies ex-post evaluation literature as remedies were imposed (but 

only partially implemented) in some but not all routes with potential anticompetitive effects. 

Airfare increases were identified in our empirical analysis in the route where remedies were 

not committed by the carriers. Robustness analysis suggests that only Business Class fares 

increased. While this aligns with the literature on the differences between business and 

economy class consumers, it raises the issue of how to design remedies where only part of the 

consumers may be affected by the merger. 

Keywords: airline competition; antitrust remedies; code-sharing 

JEL CODES: L93, L13 

 

 

 

  

 
 This paper is based on a chapter of the PhD thesis of the first author. We thank comments from Douglas Saad, 

Alessandro Oliveira and Lilian Marques and Viviane Luporini. Ribeiro acknowledges partial financial support 

from CNPq. This is the product of individual research and is not related nor received funding from companies or 

agencies cited in the paper. The statements presented do not represent in any form official position of the 

institutions we are affiliated with. 



2 
 

 

 

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, 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 with little investments. On the other hand, the sharing of sensitive 

information and operational coordination may reduce competition levels in markets where they 

operate (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, 

code-sharing routes tend to experience lower competitive pressure, making room for 

persistently higher prices. 

Some studies find that the effects depend on the type of code sharing, route 

characteristics, and the regulatory environment. Code-sharing may affect domestic markets or 

international markets. In the latter case, they may be associated with international carriers 

feeding into national carrier networks and vice versa, expanding the number of domestic 

destinations reached by international carriers and allowing domestic carriers to offer 

international flights. As such they may reduce double marginalization of international flights 

with domestic connections (Brueckner et al., 2003). 

https://www.zotero.org/google-docs/?m3FyQ8
https://www.zotero.org/google-docs/?h3kHMo
https://www.zotero.org/google-docs/?n8rEoj
https://www.zotero.org/google-docs/?n8rEoj
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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 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. 

In the 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 in 

the early 2000. 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 Agência Nacional de Aviação 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, 2021). 

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 São 

Paulo–London and São Paulo–Madrid routes, which had raised competition concerns. This is 

an interesting case as it was one of the few code-sharings that entailed antitrust scrutiny. The 

extent of the contract triggered a required notification while in general simpler or short term 

code sharings are not analyzed by the antitrust authority. In other jurisdictions there are 

situation I which the code-sharing is associated with an international alliance that received 

antitrust immunity (Gillespie, Richards, 2011). 

The agreement was announced and notified to CADE (Conselho Administrativo de 

Defesa Econômica, Brazil’s competition authority) in June 2016. The cooperation covered 

routes connecting São Paulo (Guarulhos airport) and Rio de Janeiro (Galeão airport) to 

European cities such as London, Madrid, Barcelona, Milan, Frankfurt, and Paris. Among these 

routes, CADE identified São Paulo–London and São Paulo–Madrid routes as critical markets, 

https://www.zotero.org/google-docs/?jEksb3
https://www.zotero.org/google-docs/?ujO6JN
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given the horizontal overlap between the airlines, the high market power, and the absence of 

relevant rivals. Although the São Paulo–Madrid route raised competitive concerns, no remedies 

were ultimately imposed for that market. In contrast, the São 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, 2016, 2017). 

Merger remedies ex-post evaluation is a large and growing literature, that benefits 

from additional case studies (Kwoka, 2015, 2017, European Comission, 2025 in the US and 

EU for example). In this sense, this code-sharing operation 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 (and only partially 

implemented), allows us to also evaluate the effectiveness of the remedy adopted in this case, 

under the usual caveats of the ex-post remedy analysis. 

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 (São 

Paulo–Madrid and São 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; Rønnevik, 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 São 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 São Paulo–London route, the code-sharing agreement had no robust effect on 

airfares for either economy or business-class passengers. In contrast, for the São Paulo–Madrid 

https://www.zotero.org/google-docs/?thRSc4
https://www.zotero.org/google-docs/?9KvbcS
https://www.zotero.org/google-docs/?9KvbcS
https://www.zotero.org/google-docs/?9KvbcS
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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 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 (São Paulo–London), even for business-class passengers, contrasts sharply with the 

positive price effect observed on the São 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. 

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). 

https://www.zotero.org/google-docs/?DoaZJy
https://www.zotero.org/google-docs/?DoaZJy
https://www.zotero.org/google-docs/?li0nLa
https://www.zotero.org/google-docs/?H7EzoK
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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 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. 

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 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. 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 

https://www.zotero.org/google-docs/?Y6BpRG
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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. 

Complementary code-sharing is more common between an international carrier and a 

domestic carrier with little or no international footing. The code-sharing allows easier 

connection and sale of international and domestic flights, i.e., when the final destination (or the 

starting point) within a country is not the international route. In this case the agreement allows 

the domestic network to feed international flights and to receive more passengers from such 

flights. In addition to efficiency arguments, double marginalization of domestic and 

international flights are a key issue in the analysis. 

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 subfares1. 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 

 
1Interline 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. 

https://www.zotero.org/google-docs/?v0C27O
https://www.zotero.org/google-docs/?YlESOI
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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 

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: A1 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 

https://www.zotero.org/google-docs/?BZp3Hn
https://www.zotero.org/google-docs/?HTDg5t
https://www.zotero.org/google-docs/?PdJKJn
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flight (A-H) is operated by the same airline that also provides the direct route (A1), code-

sharing between A1 and A2 does not completely remove the double markup but still reduces 

prices through improved coordination. Furthermore, when A1 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 

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 

https://www.zotero.org/google-docs/?liRi98
https://www.zotero.org/google-docs/?xhLBf2
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pricing and frequency decisions for overlapping routes; and (iii) competitive code-sharing, 

where cooperation occurs but a degree of rivalry is maintained2. 

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

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

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). 

 
2 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. 

 

https://www.zotero.org/google-docs/?7hsl1Q
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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 

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. 

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. 

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 

https://www.zotero.org/google-docs/?minVlM
https://www.zotero.org/google-docs/?minVlM
https://www.zotero.org/google-docs/?A5Kiim
https://www.zotero.org/google-docs/?wOzTLn
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agreement increased total output and consumer surplus, while parallel agreement reduced both. 

Overall, the findings suggest that consumers in the North Atlantic 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 using 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 shows that 

https://www.zotero.org/google-docs/?fxXAX7
https://www.zotero.org/google-docs/?jIWpkY
https://www.zotero.org/google-docs/?LxlALn
https://www.zotero.org/google-docs/?UuT8uk
https://www.zotero.org/google-docs/?DqDpOy
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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 

https://www.zotero.org/google-docs/?VWbg2J
https://www.zotero.org/google-docs/?HuWLFF
https://www.zotero.org/google-docs/?4V6rWt
https://www.zotero.org/google-docs/?4V6rWt
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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 1 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 1: Summary of Empirical Studies on Airline Cooperation and Code-

Sharing Effects 

https://www.zotero.org/google-docs/?w72E6h
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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 IAG, as well as the 

Brazilian regulatory treatment, whose effects will be analyzed in depth in the empirical section. 
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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 Líneas Aéreas 

de España, 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 

international routes connecting São 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 “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 São Paulo (Guarulhos 

International Airport) to several European destinations, including London, Madrid, Barcelona, 

Milan, Frankfurt, and Paris, as well as flights connecting Rio de Janeiro (Galeão 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 São Paulo-

Barcelona, São Paulo-Milan, São Paulo-Frankfurt, and São Paulo-Paris. The non-stop flights 

jointly operated by both companies were São Paulo-Madrid and São Paulo-London. 

https://www.zotero.org/google-docs/?roIsU5
https://www.zotero.org/google-docs/?roIsU5
https://www.zotero.org/google-docs/?JYJ0xZ
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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, São Paulo–Barcelona, São Paulo–Milan, São Paulo–Frankfurt, and São 

Paulo–Paris constitute complementary code-sharing, whereas only the  São Paulo–London and 

São 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 São 

Paulo–London and São Paulo–Madrid routes. In practice, the Authority assessed the 

collaboration under a horizontal merger framework (Barbosa, 2016; CADE, 2016).  

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 

agreement. Fundamentally, CADE conducted a relevant market definition based on empirical 

https://www.zotero.org/google-docs/?GLbcgN
https://www.zotero.org/google-docs/?CK9hOk
https://www.zotero.org/google-docs/?Cw8GQb
https://www.zotero.org/google-docs/?Cw8GQb
https://www.zotero.org/google-docs/?udxIev
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evidence for the São Paulo–London and São 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 São Paulo and London, the cooperation would result in a post-

transaction monopoly, while the São 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, 2016). 

As a result, in March 2017, the operation was approved, but subject to remedies 

specifically applied to the São 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 São Paulo-London city pair. The parties were 

also required to maintain a minimum annual seat capacity on the direct São 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 São Paulo or Rio de Janeiro 

to any European destination (CADE, 2017). 

An analysis of ANAC’s database shows that between 2016 and 2019 no new 

competitor entered the São Paulo–London market, which during that period was served only 

by British Airways and LATAM (ANAC, 2025). This implies that, in practice, the only remedy 

that became binding on the São 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).  

https://www.zotero.org/google-docs/?huTPkb
https://www.zotero.org/google-docs/?doxKRC
https://www.zotero.org/google-docs/?6iRv7o
https://www.zotero.org/google-docs/?q6Dnmd
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4. Methodology 

4.1. Data on the Airline Industry 

We use microdata on international airfares published by ANAC (Agência Nacional de 

Aviação 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, 2025). 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 data records 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 note that this is not related to the 

flight date, but to the date on which those tickets were sold. On the one hand, we cannot control 

the gap between the flight date and the date of purchase, which is a crucial factor in determining 

fares (Wan; Zou; Dresner, 2009). On the other, the advantage of this data set is that we can 

match commercial policy changes and price changes with events such as code-sharing 

approval. Price changes take place immediately, for flights in different dates, given advance-

of-flight yield management techniques by each carrier. 

Compared with the DOT DB1B dataset used in papers on the US market the ANAC 

data includes a larger share of flights and is available at monthly frequency, so that very short 

term analysis is possible. Compared to the data set often used in Europe, the Marketing 

Information Data Transfer (MIDT) provided by OAG traffic, it is based on direct records from 

all airlines, not a specific software used by some agents and some airlines. 

https://www.zotero.org/google-docs/?kygUYi
https://www.zotero.org/google-docs/?ChpviE
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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. 

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 São Paulo–London and São 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: 

𝑙𝑛 𝐹𝑎𝑟𝑒𝑟𝑐𝑡 =  𝜌𝑐𝑜𝑑𝑒. 𝑠ℎ𝑎𝑟𝑖𝑛𝑔𝑟𝑐𝑡  +  𝛽𝑋 + 𝛾𝑟𝑐 + 𝛾𝑡 + 𝜀𝑟𝑐𝑡  

where  𝐹𝑎𝑟𝑒𝑟𝑐𝑡 denotes the fare charged by company c to route r in the month t, 

𝑐𝑜𝑑𝑒. 𝑠ℎ𝑎𝑟𝑖𝑛𝑔𝑟𝑐𝑡 is a dummy equal to 1  for the São Paulo–London and São 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: 

(i) 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 r 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 

https://www.zotero.org/google-docs/?4Q6IqP
https://www.zotero.org/google-docs/?lJLw22
https://www.zotero.org/google-docs/?ZNS3nf
https://www.zotero.org/google-docs/?ZNS3nf
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(Brueckner; Lee; Singer, 2014; Brueckner; Whalen, 2000; Park; Zhang, 2000). The idea of 

using market information from other markets but the unit of analysis can be traced back to the 

Hausman price instruments in demand studies (Davies and Garcés, 2010, e.g.). They are a way 

to collect common shocks to the variables. Here the destination demand measure average tries 

to proxy local income shocks, that should be common to travel demand to or from that 

destination. 

Further, 𝛾𝑟𝑐and 𝛾𝑡 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 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 2 presents descriptive statistics for the variables used in our analysis, based on 

the available observations. 

Table 2: Descriptive Statistics 

 
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 

https://www.zotero.org/google-docs/?bv05kg
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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, 2016). 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 São Paulo–London and São Paulo–

Madrid markets. 

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: São Paulo-Barcelona, São Paulo-Paris, São Paulo-Frankfurt, São 

Paulo-Frankfurt, São Paulo-Milan, Rio de Janeiro-London, Rio de Janeiro-Madrid. Further, we 

also excluded  routes departing from southern regions of São Paulo, including São Paulo. Thus, 

regarding origin, we considered only routes with origin Galeão (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). 

https://www.zotero.org/google-docs/?UxKaTq
https://www.zotero.org/google-docs/?2agzUJ
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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 exclusively 

on markets unaffected by such arrangements3. The table below presents the airline pairs and 

routes used as the control group. 

The models were estimated separately for each route of interest (São Paulo–Madrid and 

São 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 São 

Paulo–London route, whereas none were imposed on the São Paulo–Madrid market. 

Table 3: Controls Used in Models by Sample 

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

 
3 The identification of routes with code-sharing was based on information provided by ANAC for the year 2021 

(ANAC, 2021). Although our analysis does not include data from 2021, this is the only year for which such 

information is available. 

https://www.zotero.org/google-docs/?m8cihu
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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).  

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 São 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). 

5. Results 

5.1. Main Results 

Table 4 presents the results for the São 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. 

https://www.zotero.org/google-docs/?yiRlTX
https://www.zotero.org/google-docs/?yiRlTX
https://www.zotero.org/google-docs/?ykW7n5
https://www.zotero.org/google-docs/?ykW7n5
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Table 5 presents the results of the estimation of the effects of the cooperation between 

LATAM and IAG on fares for the São Paulo–Madrid route. The pattern observed here is the 

reverse of that found for the São 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%. 

Table 4: Results - Route São Paulo - London 

 
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 
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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. 

Table 5: Results - Route São Paulo - Madrid 

 
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 São 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 1: Estimated Effects of LATAM-IAG Code-Sharing on Fares for São 

Paulo-London Route in Economy Class 

 
Source: Authors. 

Figure 2 presents the estimated coefficients for business-class passengers on the São 

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 2: Estimated Effects of LATAM-IAG Code-Sharing on Fares for São 

Paulo-London Route in Business Class 

 
Source: Authors. 
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For the São 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 3). 

Figure 3: Estimated Effects of LATAM-IAG Code-Sharing on Fares for São 

Paulo-Madrid Route in Economy Class 

 
Source: Authors. 

Figure 4 shows the results for the São 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. 

 

 

Figure 4: Estimated Effects of LATAM-IAG Code-Sharing on Fares for São 

Paulo-Madrid Route in Business Class 
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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. 

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 6). 

The estimates are similar to the previous results for the São Paulo–Madrid route, where 

the coefficients remain positive and significant in all estimated models for economy class, as 

shown in Table 7 above. Observe that for business class, the table does not change since any 

of the routes used as control in the models of Table 5 had LATAM as a carrier. 

Figure 5 shows the Event Study for the São 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. 

 

 

 

 

Table 6: Results of Subsample without LATAM - Route São Paulo - London  
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Source: Authors. 

Table 7: Results of Subsample without LATAM - Route São Paulo - Madrid 

 

Source: Authors. 
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Figure 5: Estimated Effects of LATAM-IAG Code-Sharing on Fares for São 

Paulo-Madrid Route in Business Class - Subsample without LATAM 

 
Source: Authors. 

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 4. For economy class, fares 

on the São 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 8). 

Table 8: Results of Subsample without Portugal - Route São Paulo - London  

 

Source: Authors. 
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In Table 9, 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 5 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 9: Results of Subsample without Portugal - Route São Paulo - Madrid 

 

Source: Authors. 

Figure 6 checks whether the parallel trends assumption holds for the sample excluding 

Portugal on the São 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 10  shows the 

results for the São Paulo–London route. As observed, code-sharing has no significant effect on 

airfares for economy-class passengers. For business class, the inclusion of control variables 

renders the coefficient not significant. This indicates that the previous results are not robust. 
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Figure 6: Estimated Effects of LATAM-IAG Code-Sharing on Fares for São 

Paulo-Madrid Route in Business Class - Subsample without Portugal 

 
Source: Authors. 

Table 10: São Paulo–London Fare Results: Subsample Excluding Portugal and 

Code-Sharing 

 

Source: Authors. 

For the São 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 11). Observe that the 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. 
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The analysis of the subsample estimates shows that code-sharing had no effect on airfares 

in the São Paulo–London market, as expected given CADE’s intervention. In contrast, for the 

São Paulo–Madrid market, the effects are robust across the different subsamples, being positive 

and significant for business-class passengers. 

Table 11: São Paulo–Madrid Fare Results: Subsample Excluding Portugal and 

Code-Sharing 

 

Source: Authors. 

6. Concluding comments 

This paper provided an empirical assessment of the effects of an international code-

sharing agreement on airfares in the Brazilian market.  

Table 12 provide a short summary of the results from the DiD estimates it highlights the 

different samples and number of control routes under more restrictive assumptions. It is useful 

as a visual tool to observe estimates robustness. 

Table 12 – DiD estimates summary 

Model No controls 

 London  Madrid 

 Economy Business  Economy Business 

 Estimate nc Estimate nc  Estimate nc Estimate nc 
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(1) 0,18 23 0,18 10  0,22 21 0,28 10 

(2) 0,30 15 0,18 10  0,34 15 0,28 10 

(3) -x- 15 0,12 8  -x- 12 0,31 5 

(4) -x- 12 0,21 5  -x- 12 0,33 5 

 Controls 

 Economy Business  Economy Business 

 Estimate nc Estimate nc  Estimate nc Estimate nc 

(1) -0,21 23 -x- 10  0,17 21 0,29 10 

(2) -x- 15 -x- 10  0,29 15 0,29 10 

(3) -x- 15 -x- 8  -x- 12 0,32 5 

(4) -x- 12 -x- 5  -x- 12 0,32 5 

Note: Model column refer to the control group as in Table 12: (1) – Base control sample; 

(2) excluding LATAM flights to other European destinations; (3) – excluding Portugal 

destinations; (4)- (2) and (3) together. -x- refer to non significant estimates at least at the 10% 

level. 

 

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 São Paulo–London route appear to not be 

affected by the code-sharing, business-class passengers on the São Paulo–Madrid route face 

higher prices. 

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 São 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 São 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. 
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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. 
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