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M O T I V A T I O N

Why code-sharing matters for competition

• Code-sharing lets one airline market flights operated by another — among the most widely adopted strategies in the 
global industry since the first agreement in 1986.

• In Brazil (2021), routes operated under code-sharing accounted for 61.9% of all international tickets sold (ANAC).

• The efficiency case: network expansion at low cost and possible double marginalization mitigation on connecting 
itineraries.

• The competition concern: coordination and exchange of sensitive information (including prices) can soften rivalry on 
parallel routes (operated by both airline carriers).

• Empirical fare effects are mixed — direction depends on route type, market structure, and the regulatory environment.
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M O T I V A T I O N

A gap in the evidence — and our case

• No prior study estimates code-sharing effects on airfares in Brazil using modern causal effect methods.

• We study the 2016 agreement between IAG (Iberia, British Airways) and LATAM on Europe–South America routes.

• Announced and notified to CADE in June 2016; covered São Paulo and Rio de Janeiro to six European cities.

• Horizontal overlap on São Paulo–London and São Paulo–Madrid, where both groups operate non-stop.

• Assessed under a horizontal-merger framework: São Paulo–London implied a post-transaction monopoly; São Paulo–
Madrid a combined share above 60%.

• March 2017 — approved with remedies on São Paulo–London only (relinquish slots in congested airports plus seat-
capacity maintenance); São Paulo–Madrid cleared without restrictions.

• Remedies partly implemented: no entrant took up the offered slots, so only the seat-capacity commitment became 
binding.

• This asymmetry offers a natural setting for ex-post evaluation of a merger remedy.

• Results using different empirical methodologies (standard TWFE DiD and Synthetic DiD, Arkhangelsky, D., et al, 
2021) and different control group samples. Route specific results.
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L I T E R A T U R E  R E V I E W

What theory and evidence converge on

• Theory: parallel code-sharing tends to raise prices; complementary code-sharing tends to lower them by internalizing 
double marginalization.

• Empirical: complementary agreements and alliances often reduce fares (e.g., Brueckner, 2003: ~7%), while parallel 
routes can sustain higher prices.

• Effects differ by passenger segment — business travelers are less price-elastic than economy passengers.

• Antitrust immunity is generally associated with lower fares.

• Our gap: no prior study examines a case where the authority identified harm and imposed a remedy 
on an overlapping international route.
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L I T E R A T U R E  R E V I E W

Table 1 — Empirical studies on airline cooperation and fares
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L I T E R A T U R E  R E V I E W

Table 1 — Empirical studies on airline cooperation and fares
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E M P I R I C A L  S T R A T E G Y

Identification issues

• Panel structure by route × airline × month; treated routes are São Paulo–London and São Paulo–Madrid, with other 
Brazil–Europe routes as controls. All models are estimated separately by route and by cabin class.

• Treatment date set at March 2017 (signing of the commitments).

• Event-study specification tests the parallel-trends assumption and traces dynamic effects.

• Synthetic DiD (Arkhangelsky et al., 2021) optimally reweights control routes and periods to minimize pre-trend 
violations.

• Identification issues:

• Control routes should not be in the same relevant market with the treated routes to avoid spillovers (SUTVA 
hypothesis)

• This is a non-testable hypothesis. We employ different control groups.

• Based on the basic differentiated product Bertrand model SUTVA violations should underestimate causal effects 
as control group route fares are strategic complements to possible positive code-sharing price effect.

• Control routes should share common cost and demand shocks so to inform about counterfactuals, beyond 
aggregate effects, as time fixed effects included. But use of control routes that co-move closely to treated units 
may invite competitor routes to the control group.
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E M P I R I C A L  M O D E L S

Equation (1) — Standard difference-in-differences

ln Fare
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• ln Fareᵣᴄₜ: log fare charged by carrier c on route r in month t.

• codesharingᵣᴄₜ: dummy = 1 for São Paulo–London and São Paulo–Madrid from March 2017 onward.

• X: controls — number of carriers operating on the route, and the relative importance of the destination in 
Brazilian demand(numbers of tickets sold to the destination but from the route r).

• γrc, γₜ: airline-route and month fixed effects absorb time-invariant route traits and market-wide shocks.

• ρ — the average fare effect of the code-sharing.

Airline Alliances, Antitrust Remedies, and Airfares — Evidence from Brazil 9



E M P I R I C A L  M O D E L S

Equation (2) — Event study

ln Fare
rct

=  ∑
j=1

t*−1 δ
j
cs

rcj
+  ∑

k=t*
T ρ

k
cs

rck
+  βX  +  γ

rc
+  γ

t
+  ε

rct

• csᵣᴄⱼ flags treated units k periods before treatment; csᵣᴄₖ flags treated units k periods after.

• Parallel trends hold if the pre-treatment coefficients δₖ are jointly indistinguishable from zero.

• The ρₖ coefficients trace how the fare effect emerges period-by-period, relative to the month before 
clearance (February 2017).

• A non-significant ρₖ alongside a significant single-dummy ρ signals pre-trend violations —
the event study reveals the true causal pattern.
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E M P I R I C A L  M O D E L S

Equation (3) — Synthetic difference-in-differences
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• Unit weights ωᵣ and time weights φₜ select control routes and periods that most closely track the treated 
units.

• Weights lie in [0, 1] and are separable across the cross-section and time dimensions of the two-way panel.

• This reweighting can drop poorly-matched control routes or pre-treatment periods, reducing common-
trend violations.

• With a common treatment date across units, negative-weight problems of staggered designs do not arise 
here (Roth et al., 2023).
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D A T A

ANAC international airfare microdata

• Source: ANAC (Brazilian Airtransportation Regulator) — ticket fares, tickets sold at each fare, cabin class, 
and trip type, organized by airline, route, and month. Ticket date of sale information, not flight departure 
date.

• Coverage: January 2016 – March 2018; only round-trip tickets (the vast majority); economy and business 
classes (first class dropped for lack of observations).

• The fare date is the sale date, letting us match price changes to the code-sharing approval event.

• Pre-treatment months are limited — ANAC excluded inconsistent months.

• Controls: Brazil–Europe airline-route pairs from Rio, Fortaleza, Recife, Belo Horizonte and Salvador to 
Lisbon, Paris, Rome, Frankfurt and Amsterdam. Routes from cities south of São Paulo excluded.

Airline Alliances, Antitrust Remedies, and Airfares — Evidence from Brazil 12



D A T A

Table 2 — Control routes used in the models, by sample

Source: Authors. In parentheses, the ICAO codes used by ANAC for airlines and airports.
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R E S U L T S  — S U M M A R Y

Table 12 — DiD estimates across samples
Sample No controls

London 
Econ

London Bus
Madrid 

Econ
Madrid Bus

(1) Base 0.18 0.18 0.22 0.28

(2) Excl. LATAM 0.30 0.18 0.34 0.28

(3) Excl. Portugal ns 0.12 ns 0.31

(4) Excl. Code-share ns 0.21 ns 0.33

Estimates significant at 10% or better; “ns” = not 
significant. Orange has  pre-treatment differences 
earlier in the sample (Jan-March, 2016). Red are pre-
treatment mean differences .
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Sample With controls

London 
Econ

London Bus
Madrid 

Econ
Madrid Bus

(1) Base −0.21 ns 0.17 0.29

(2) Excl. LATAM ns ns 0.29 0.29

(3) Excl. Portugal ns ns ns 0.32

(4) Excl. Code-share ns ns ns 0.32



R E S U L T S  — B A S E

Table 4 — São Paulo–London route – base sample

Source: Authors. Robust standard errors in parentheses. TWFE. p-values: *** < 0.01, ** < 0.05, * < 0.10.
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R E S U L T S  — B A S E

Table 5 — São Paulo–Madrid route – base sample

Source: Authors. Robust standard errors in parentheses. TWFE. p-values: *** < 0.01, ** < 0.05, * < 0.10.
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R O B U S T N E S S  — E X C L U D I N G  L A T A M

Tables 6 & 7 — São Paulo–London (left) and São Paulo–Madrid 
(right) – excluding LATAM routes

Source: Authors. Robust standard errors in parentheses. TWFE. p-values: *** < 0.01, ** < 0.05, * < 0.10.

Airline Alliances, Antitrust Remedies, and Airfares — Evidence from Brazil 19



R O B U S T N E S S  — E X C L U D I N G  L A T A M

Figures 3 & 4 — London business (left) and Madrid (right)

Source: Authors. Baseline (blue): February 2017.

Airline Alliances, Antitrust Remedies, and Airfares — Evidence from Brazil 20



R O B U S T N E S S  — E X C L U D I N G  P O R T U G A L

Table 8 & Figure 5 — São Paulo–London route – excluding 
Portugal sample

Source: Authors. Baseline (blue): February 2017.
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R O B U S T N E S S  — E X C L U D I N G  P O R T U G A L

Table 9 & Figure 6 — São Paulo–Madrid route

Source: Authors. Baseline (blue): February 2017.
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R O B U S T N E S S  — E X C L U D I N G  C O D E - S H A R I N G

Table 10 & Figure 7 — São Paulo–London route – excluding code 
sharing routes

Source: Authors. Baseline (blue): February 2017.
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R O B U S T N E S S  — E X C L U D I N G  C O D E - S H A R I N G

Table 11 & Figure 8 — São Paulo–Madrid route

Source: Authors. Baseline (blue): February 2017.
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R E S U L T S  — S Y N T H E T I C  D I D

Figures 9 & 10 — Optimal control selection

26

Figure 9 – sDiD estimates for Code Sharing effects in the São Paulo London route – 

base sample 

  

Economy Business 

Note: authors’ estimates. Green areas indicate the dates used to construct counterfactuals before 

treatment so to test parallel trend differences. 



R E S U L T S  — S Y N T H E T I C  D I D

Figures 9 & 10 — Optimal control selection

26

Figure 10 – sDiD estimates for Code Sharing effects in the São Paulo Madrid route – 

base sample 

  

Economy Business 

Note: authors’ estimates. Green areas indicate the dates used to construct counterfactuals before 

treatment to test parallel trend differences. 



R E S U L T S  — S U M M A R Y

Table 15 — Synthetic DiD estimates, model (1)

Sample London Econ London Bus Madrid Econ Madrid Bus

(1) Base 0.031 0.155*** 0.105*** 0.230***

(2) Excl. LATAM 0.084 0.155*** 0.180*** 0.155***

(3) Excl. Portugal 0.025 0.083* 0.086*** 0.230***

(4) Excl. Code-share 0.038 0.197*** 0.089*** 0.297***

Source: Authors. sDiD estimates (no controls). Significance: *** < 0.01, ** < 0.05, * < 0.10 – Red indicates pre-treatment mean differences significance.

• Reweighting confirms business-class fare increases on Madrid (~15–23%) and London economy class fare remains null 

• Madrid economy-class positive effect (~8–10%).

• London business class effect positive (~8-20%)
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D I S C U S S I O N

Reading the results across methods

• São Paulo–London (with antitrust remedies): no robust fare effect for economy; possible 
positive effect on business class.

• São Paulo–Madrid (no antitrust remedy): business-class fares rise by roughly 23%; 
economy-class effects positive (aaround 8%).

• Single-dummy TWFE business large effects partly reflect pre-treatment trend violations exposed by the 
event studies.

• Synthetic DiD, which trims poorly-matched pre-periods, confirms robust business-class increases on 
Madrid and a positive London business effect.

• The pattern aligns with the literature: cooperation bites hardest for less price-elastic business travelers 
(cf. Brueckner & Singer, 2019).
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P O L I C Y  I M P L I C A T I O N S

Take aways and food for thought

• Ex-post antitrust analysis with DiD demands careful modelling — pre-trends can fail even for 
sensible control groups.

• The seat-capacity remedy on São Paulo–London plausibly altered pricing incentives and 
mitigated anticompetitive fare effects but for Business class passangers.

• On unremedied São Paulo–Madrid, market power exercised, not uniformly across consumers.

• Uniform, route-level remedies may miss harm concentrated in one demand segment — remedy 
design should account for demand heterogeneity.
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