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MOTIVATION

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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MOTIVATION

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 Sao Paulo and Rio de Janeiro to six European cities.

« Horizontal overlap on Sao Paulo—London and Sao Paulo—Madrid, where both groups operate non-stop.

« Assessed under a horizontal-merger framework: Sao Paulo—London implied a post-transaction monopoly; Sao Paulo—
Madrid a combined share above 60%.

« March 2017 — approved with remedies on Sao Paulo—London only (relinquish slots in congested airports plus seat-
capacity maintenance); Sao 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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LITERATURE REVIEW

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.

e 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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LITERATURE REVIEW

Table 1 — Empirical studies on airline cooperation and fares
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LITERATURE REVIEW

Table 1 — Empirical studies on airline cooperation and fares
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EMPIRICAL STRATEGY

Identification issues

« Panel structure by route x airline x month; treated routes are Sao Paulo—London and Sao 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.

o 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.

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



EMPIRICAL MODELS

Equation (1) — Standard difference-in-differences

In Fare . = pcodesharing + X +y_+ vy + ¢€_

t t

In Fare.c.: log fare charged by carrier c on route r in month t.

codesharing,c: dummy = 1 for Sao Paulo—London and Sao 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).

* Y, Yt airline-route and month fixed effects absorb time-invariant route traits and market-wide shocks.

p — the average fare effect of the code-sharing.
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EMPIRICAL MODELS

Equation (2) — Event study

— t*—1 T
In Fare = ijl 8J. cs. + Zk:t* P, CS,. 4 + BX + Y.tV t e,

cs.c; flags treated units k periods before treatment; cs,ci flags treated units k periods after.

Parallel trends hold if the pre-treatment coefficients 6y are jointly indistinguishable from zero.

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

A non-significant p, alongside a significant single-dummy p signals pre-trend violations —
the event study reveals the true causal pattern.

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



EMPIRICAL MODELS

Equation (3) — Synthetic difference-in-differences

minp,ﬁ,y’m,(p Zr,c,t (In Fare - p codesharing —pfX-vy -V )20 @

« Unit weights w, and time weights ¢, 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).

Airline Alliances, Antitrust Remedies, and Airfares — Evidence from Brazil 11



DATA

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 Sao Paulo excluded.

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



DATA

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

Whed Witheat Without Withowt

\irks Origi O T —— LATAM P I Codeshari
Subrample  Subsample  Subsample

Alitalia (AZA) Rio de Janewo-Galedo (SBGL) Rome-Fiumicino (LIRF) Yes Yes Yes Yes
Condoe (CFG) Fortaleza (SBFZ) Prankfunt (EDDF) Yes Yes Yes Yes
Candor (CFG) Recife (SERF) Frankiun (EDDF) Yes Yes Yes Yes
Iss (1S5) Fonaleza (SBFZ) Milan-Malpessa (LIMC) Yes Yes Yes Yes
Alr France (AFR)  Rio de Janelro-Galedo (SBGL) Paris-Charles de Caulle (LFPG) Yes Yes Yes Ne
KLM (KLM) Rio de Janeiro-Galedo (SBGL)  Amsterdam-Schiphol (EHAM) Yes Yes Yes No
Lefthases (DLN) Rio de Janeizo-Caledo (SBGL) Feankiun (EDDF) Yes Yen Yes No
TAP(TAP) Rio de Janeiro-Galedo (SBGL) Porto (LPPR) Yes Yes Yes No
LATAM (TAM) Confins (SHCF) Frankfun (EDDF) Yes No Yes Yes
LATAM (TAM) Rio de Japeiro-Galedo (SBGL) Frankfurt (EDDF) Yes No Yes Yes
LATAM (TAM) Recife (SBRF) Paris-Chatles de Gaulle (LFPG) Yes No Yes Yes
LATAM(TAM) Rio de Janelro-Galedo (SBGL)  Paris-Charles de Gaulle (LFPG) Yes No Yes Yes
LATAM (TAM) Salvador (SBSV) Paris-Charles de Gaulle (LFPG) Yes No Yes Yes
LATAM (TAM) Confing (SBCF) Puris-Chatles de Gaulle (LFPG) Yo No Yes Yes
TAP(TAP) Confins (SBCF) Lisbon—Ponela (LPPT) Yes Yes No No
TAP(TAP) Fortaleza (SBFZ) Lishon-Panela (LPFT) Yes Yes No No
TAP (TAP) Recife (SBRF) Lisbon-Parnela (LPPT) Yes Yes No No
TAP(TAP) Rio de Janeleo-Galedo (SBGL) Lishoo-Ponela (LFFPT) Yo Yes No No
TAP [TAF) Salvadors (SBSV) Lisbon-Panela (LPPT) Yes Yes No No

Source: Authors. In parentheses, the ICAO codes used by ANAC for airlines and airports.

Airline Alliances, Antitrust Remedies, and Airfares — Evidence from Brazil
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RESULTS — SUMMARY

Table 12 — DiD estimates across samples

_ Swmple | Noomwo

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 .

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

Lt o London Bus
Econ
(1) Base 0.18 0.18
(2) Excl. LATAM 0.30 0.18
(3) Excl. Portugal ns 0.12
(4) Excl. Code-share ns 0.21

wlerba| Madrid Bus
Econ
0.22 0.28
0.34 0.28
ns 0.31
ns 0.33

London
Econ
(1) Base -0.21 ns
(2) Excl. LATAM ns ns
(3) Excl. Portugal ns ns
(4) Excl. Code-share ns ns

London Bus

Nglc(:::d Madrid Bus
0.17 0.29
0.29 0.29

ns 0.32

ns 0.32
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RESULTS — BASE

Table 4 — Sao Paulo—London route — base sample

Cruaruiios — London

Dependent Variable: InFarerct

Estimated Effect

Estimated Effect

Economy Class Buzmess Clazs
Mpdel 1 2 1 2
Code_Sharingree 0.154 =020 . 0180 LR 0113
{0.070) {0.091) (0.052) {(0.073)
Congrt -0.113 = -0.101 whe
{0,037 (0.030)
Tmpro -0.2E3 w24 -0.052 *
{0066) (0023}
Fixed LifTects Yes ek NG Yo
MNe 21 i | 10 10
Wi 5 23 2 23
Ohs 183 483 230 210
E-squared 0.a17 0219 0.074 0.1a7
Adjusted R-squared -0.079 0138 -0L0Th 0049
F-Statistic 7682 40.785 ey 15840 bbb 7.793 e
Methodoledy TWEE TWFE TWFE TWEFE

Source: Authors. Robust standard errors in parentheses. TWFE. p-values: *** < 0.01, ** < 0.05, * < 0.10.
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Estimated Effects of the LATAM-AG Code-Sharing on Fares

Guarulhos—London: Economy Class — Whole Sample
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RESULTS — BASE

Table 5 — Sao Paulo—Madrid route — base sample

Guarulhos — Madrid

Dependent Variable: InFareret
Economy Class Business Class
Muodel 1 2 1 2
Code_ Sharingre 0225 e 0169 * 0.283 w44 0.287 L
(0.0T0) (D083 (0.055) (0.055)
Concri -0.031 0.042
[0.052) (0.0407)
Impet -0,102 ¥ -0, 001
(0.052) (0.016)
Fixed Effects Yes Yes Yas Yes
Me 21 21 10 10
Nt 23 23 2 3
Obs 483 483 230 230
K-squared 0024 086 0.148 0.153
Adjusted R-squared 0070 0.003 0.010 0.005
F-Statistic 11526 Hhe 15 448 b 34305 k43 11 698 4%
Methodolody TWFE TWFE TWFE TWFE

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

Estimated Effect

Estimated Effects of the LATAM-JAG Code-Sharing on Fares
Guarulhos—Madrid: Economy Class — Whole Sample
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ROBUSTNESS — EXCLUDING LATAM

Tables 6 & 7 — Sao Paulo—London (left) and Sao Paulo—Madrid

(right) — excluding LATAM routes

Guarulhos — London Guarulhos — Madrid
Depemdent Varinble: InFurerc i Dependent Variahle: InFarerc
Economy Class Business Class - -
Economry Class Business Class
Model 1 2 1 2
Model 1 r 1 2
Code Sharingret 0304 hdk -0 DED 0180 rer 0113
(0.082) (0.1107 (0.052 (0.073) Code_Sharingret 0.345 ¥ 0.292 *rr 0283 TN 0287 i
Concrt -0.095 . 0.101 bes (0.082) (0.135) (0.055) (0.055)
(0.040) (0.030) Concre 0.004 0.042
Tmipre -.262 it -0.052 + (0.062) (0.040)
0.063 (0.023
(0.083) (0.023) Tmprt 0089 ¢ -0.001
Fixed Effects Yes Was Yes Tas (0.073) (0.016)
Fixed Effects Yes Yes Yes Yes
N 15 15 10 10
M 23 2 23 23
Ohs 345 345 EEEI 23&_ Ne 15 15 10 10
R-squared 0064 0.272 0.074 0107 N 23 23 23 23
Adjusted R-squared -0.049 0179 -0.076 -0.049 ! - -
F-Statistic 21.083 v 33067 e 15840 4+ 7.793 st Obs 345 343 230 230
R-squared 0.082 0.148 0.148 0.153
Adjusted R-squared -0.02% 0.039 0.010 0.005
Methodolody TWFE TWEE TWFE TWFE F-Statistic 27326 EE 17832 ¥ 34305 *Ed 11.698 ¥
Methodolody TWFE TWTE TWEFE TWFE
Source: Authors. Robust standard errors in parentheses. TWFE. p-values: *** < 0.01, ** < 0.05, * < 0.10.
19
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ROBUSTNESS — EXCLUDING LATAM

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

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

Gnarnlhos — London

Dependent Variable: InFarere:
Economy Clazs Buziness Clazs
Model 1 2 1 2
Code Sharingree -0.010 -0.013 0121 * 0040
(0.029) (00300 (0.048) (0069
Concet -0.048 007 4
(0113} (0.029)
Tmupre -0.004 0071 ’
(0.030) (0.046)
Fixed Effecis Yo Yus s Vs
Me 1% 1% B B
M A ] A ] A 24
bs 345 345 184 184
R squared 0000 0003 0043 0075
Adjusted R-squared 0.120 0124 0144 0121
F-Statistic 0071 0344 6821 bl 41074 rrk
Methodolody TWFE TWEFE TWEE TWEE

Source: Authors. Baseline (blue): February 2017.
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ROBUSTNESS — EXCLUDING PORTUGAL

Table 9 & Figure 6 — Sao Paulo—Madrid route

Guarulhos — Madrid

Dependent Variable: InFareret
Economy Class Business Clags
Muodel 1 2 1 2
Code Sharingret 0044 0040 0310 tEd 0322 ks
(0034 (0.035) (0.023) (0.021)
Conce -0.033 0.064 4
(0.0352) (0.021)
Imipri 0000 0.007
(0.028) (0.018)
0.00TE22E1
Fixed Effects Tes Yes Yes Yes
Mc 12 12 5 5
Wi 23 23 23 23
s 276 278 115 115
E-squared 0005 0008 0253 0267
Adjusted R-squared -0.136 -0.141 0.021 0.017
F-Statistic 1.142 0662 # 20479 i 10.313 *EH
Methodolody TWFE TWFE TWFE TWFE

Source: Authors. Baseline (blue): February 2017.
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ROBUSTNESS — EXCLUDING CODE-SHARING

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

Gruurulhus - L-umhn

Dependent Variable: InFarer:
Economy Clazs Buzitiess Clazs
Model 1 2 1 2
Code Sharingre 0002 0.013 0207 bk 00E2
(0038} (0.029) (0.015) (0.0G4)
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ROBUSTNESS — EXCLUDING CODE-SHARING

Table 11 & Figure 8 — Sao Paulo—Madrid route

Guarulhos — Madrid Estimated Effects of the LATAM-AG Code-Sharing on Fares
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RESULTS — SYNTHETIC DID

Figures 9 & 10 — Optimal control selection

Figure 9 — sDiD estimates for Code Sharing effects in the Sao Paulo London route —
base sample
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Note: authors’ estimates. Green areas indicate the dates used to construct counterfactuals before
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RESULTS — SYNTHETIC DID

Figures 9 & 10 — Optimal control selection

Figure 10 — sDiD estimates for Code Sharing effects in the Sao Paulo Madrid route —
base sample
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RESULTS — SUMMARY

Table 15 — Synthetic DiD estimates, model (1)

(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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DISCUSSION

Reading the results across methods

« Sao Paulo—London (with antitrust remedies): no robust fare effect for economy; possible
positive effect on business class.

« Sao 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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POLICY IMPLICATIONS

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 Sao Paulo—London plausibly altered pricing incentives and
mitigated anticompetitive fare effects but for Business class passangers.

e On unremedied Sao 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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