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Abstract

Motivated by recent antitrust cases, this article theoretically analyzes collusion
among online sellers on platforms, and a platform’s incentive and ability to prevent
sellers from colluding. Absent contractual restrictions, a platform has an incentive
to ensure competition between the sellers. This incentive can change with the in-
troduction of so-called platform most-favored nation clauses (PMFN) that require
the online sellers not to offer better conditions on other distribution channels. Such
contract clauses have the potential to align the interests between online sellers and
platforms regarding seller conduct, and to give the platform the ability to profitably
increase the stability of seller collusion. This offers a novel rationale for competi-
tion authorities to treat PMFNs with scrutiny. Finally, the analysis reveals that
a platform generally affects seller conduct in a profitable way by committing to a
time-constant commission rate, which offers a possible explanation for the observed

rigidity of platform pricing behavior over time.
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1 Introduction

In an increasingly digitalized economy, consumers can purchase a wide range of goods
and services via online platforms. Famous examples are the Amazon Marketplace and
online travel agencies such as Booking.com. As noted by Executive Vice President of the
European Commission and European Commissioner for Competition Margrethe Vestager,

however, as a potential problem, there is

“a small number of gatekeeper platforms act[ing] as private rule-makers for
the markets they have created. They decide on who can enter their markets,
who has to leave them, and on the conditions to be respected while selling on

them.!

One crucial premise for the well-functioning of these online markets is that these rules
and conditions on a platform ensure a competitive environment between the sellers on
its own marketplace. Whereas the academic literature on this topic (discussed in Section
2) is relatively scarce, high-profile antitrust cases of illegal price fixing of sellers on such
online platforms cast doubt on whether this premise is always fulfilled, and suggest that
this form of collusive behavior is a concern for competition authorities more broadly. The
present article contributes to fill this gap by formally analyzing a platform’s incentive and

ability to encourage competition or collusion on its own marketplace.

An important contractual instrument employed by several platforms to influence seller
behavior across distribution channels are so-called platform most-favored nation clauses
(PMFN), and we argue that such clauses reduce a platform’s incentives to enforce com-
petition on its marketplace. A PMFEN is a contractual requirement for the online sellers
not to offer better prices and conditions on other distribution channels. Such clauses
have triggered substantial antitrust scrutiny in several jurisdictions. A leading case is the
famous e-book case that involved a PMFN, and in which five major publishers of e-books
as well as the platform provider (Apple) were found guilty of engaging in illegal fixing of
retail e-book prices.? Moreover, the Competition and Markets Authority (CMA) in the
UK found online sellers of posters and frames, Trod Limited and GB eye Limited, to be
colluding on retail prices between 2011 and 2015 on the Amazon UK website by means of
price-matching algorithms.® Arguably, Amazon should be able to identify the use of such

algorithms (Chen et al., 2016), and prevent their application if doing so is in its interest

1Speech at the Forum Europe Conference on the Digital Services Act, 3 July 2020.

2See Baker (2013) and Klein (2017) for comprehensive overviews of the antitrust case in the US, and
Gaudin and White (2014) on the antitrust economics of this case. In 2011, the European Commission also
opened an antitrust case against Apple and the e-book publishers with similar anticompetitive concerns
(Case COMP/AT.39847-E-BOOKS). Interestingly, also Apple was considered to be part of the collusive
agreement despite adopting the agency model in which the publishers and not the platform set the final
retail prices. In the year after the adoption, e-book prices for e.g. New York Times bestsellers increased
by 40 percent as a result of this price fixing conspiracy (De los Santos and Wildenbeest, 2017).

3CMA, Decision of 12.08.16, Case 50223. There was also an investigation in the US and the founder
of Trod Limited also was found guilty for the same conduct of price fixing lasting from 2013 to 2014
(United States v. Trod Limited, No. CR 15-0419 WHO).


https://ec.europa.eu/commission/commissioners/2019-2024/vestager/announcements/speech-forum-europe-conference-digital-services-act_en
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(e.g., by threatening seller suspension).* Note that Amazon also had a platform most-

favored nation clause in place at the time that the collusive agreement was implemented
between Trod Limited and GB eye Limited in the UK and the US.5

This paper emphasizes that a platform’s preferred seller conduct can change with the
introduction of a PMFN. Table 1 depicts the main result schematically, which distin-
guishes whether a platform prefers seller competition or seller collusion as conduct. At
this stage, we take as given that sellers can coordinate on a cartelized outcome and fo-
cus below how it can be sustained by tacit collusion in an infinitely-repeated game. We
analyze a stylized model building on and extending Johansen and Vergé (2017) in which
online sellers have two distribution channels in order to sell to consumers. The first is a
strategic platform, which employs the agency model. This means the platform receives a
commission for every intermediated transaction, and the sellers set the retail prices on the
platform. The second distribution channel is a non-strategic direct channel on which the
online sellers do not incur per-transaction commission rates. We analyze both per-unit
and revenue-sharing commission rates on the platform and, for the sake of tractability,

focus on a linear-demand specification.

No PMFEN With PMFN
Seller competition v Weak interbrand substitutability
Seller collusion Strong interbrand substitutability

Table 1: Platform’s preferred seller conduct with per-unit commission rates.

The table shows schematically which form of seller conduct the platform prefers if it charges
per-unit commission rates. Without a PMFN (first column), it always prefers seller competition.
The introduction of a PMFEFN (second column) changes this result if the degree of interbrand
competition is strong.

Absent a PMFN, we find that a platform realizes higher profits with seller competition
than with seller collusion if it charges per-unit commission rates. At a given commission
rate, seller collusion leads to a lower quantity sold on the platform, which c.p. decreases
platform profits. Moreover, in our setting the platform charges the same commission rate
from competing and colluding sellers, rendering seller collusion unambiguously profit-
decreasing for the platform in this case.® Hence, absent a PMFN, a platform benefits

from ensuring a competitive environment on its marketplace. We obtain qualitatively

4See, for instance, the blog post What to Do If Your Amazon Account Gets Suspended on
www.repricerexpress.com indicating that Amazon uses suspension as disciplinary measures against sellers
that do not comply with Amazon policies (last access, September 11, 2020).

5See, for instance, for the US the blog post Amazon’s Pricing Policy Caused Consumers to Overpay
by $55B to $172B, Class Action Claims on www.classaction.org indicating that until 2019 Amazon im-
posed PMFNs in the Amazon Services Business Solutions Agreement with the online sellers (last access,
September 11, 2020).

A sufficient statistic for this result is that the commission rate is weakly smaller for colluding sell-
ers than fro competing ones. In Appendix B, we employ a conduct-parameter approach in order to
characterize for a more general demand function when this condition holds.


https://www.repricerexpress.com/what-to-do-if-your-amazon-account-gets-suspended/
https://www.classaction.org/blog/amazons-pricing-policy-caused-consumers-to-overpay-by-55-to-172-billion
https://www.classaction.org/blog/amazons-pricing-policy-caused-consumers-to-overpay-by-55-to-172-billion

the same result for the case of revenue-sharing commission rates by means of numerical

calculations.

This result, however, changes if the platform introduces a PMFN. With PMFN, sellers
are indifferent between selling via both distribution channels and selling via the direct
channel only in equilibrium (Johansen and Vergé, 2017). For higher commission rates
at least one seller prefers to delist from the platform and to aggressively undercut the
uniform price set on both channels due to the PMFN. We show that this indifference
condition permits a higher commission rate from colluding sellers, which implies that
colluding sellers pay higher commission rates than competing ones. Importantly, this
increase in the commission rate renders seller collusion more profitable for the platform if
the degree of interbrand substitutability is strong. We conclude that a PMFN therefore
undermines a platform’s incentive to ensure intensive competition between online sellers.
Linking the use of a PMFN to potentially reduced competition on the seller level offers
a novel rationale to treat PMFNs with scrutiny. The main established theory of harm
instead (discussed in more detail in Section 2) emphasizes that a PMFN has the potential
to weaken competition on the platform level (Boik and Corts, 2016; Johnson, 2017). The
above described result is reinforced for the case of revenue-sharing commission rates.
Numerical results show that, with PMFN, a platform prefers seller collusion independent

of the degree of interbrand substitutability.

In light of the above described competition cases, we continue to analyze the stability of
collusion between online sellers in an infinitely-repeated game. This analysis allows us
to study one potential mechanism by which the collusive outcome described above can
be sustained. Online sellers sustain collusion with grim-trigger strategies and coordinate
on the Pareto-optimal equilibrium in order to maximize their discounted stream of joint
profits. The main economic logic of the results can be captured with the case in which
sellers collude if and only if they can coordinate on the joint-profit maximum, and we
therefore focus on it initially (and establish robustness to the case in which collusion on
the joint-profit maximum is not incentive-compatible below). The platform commits to

constant commission rates that do not change in response to changing market conditions.”

We determine to which extent the introduction of a PMFN allows a platform to affect
the stability of tacit seller collusion. In line with the finding that a platform can benefit
from seller collusion with a PMFN, we identify a range of commission rates that the plat-
form can choose in order to profitably stabilize collusion between sellers compared to the
case without PMFN. With a PMFN, the commission rate affects the sellers’ distribution
channel choices and thereby influences punishment and deviation behavior. There exists
a range of commission rates in which colluding sellers are willing to list on the platform
but not competing sellers. Crucially, in this range, competing sellers suffer from a form
of a prisoner’s dilemma as they would achieve higher profits if both sellers were present

on the platform. But, as the commission rate in this range induces the sellers to charge

"We argue in Section 4 that this assumption is in line with observed platform behavior and allow in
Section 5.3 that the platform adjusts its commission rate in response to changing market conditions.



comparably high retail prices on both distribution channels, each seller unilaterally has
an incentive to delist from the platform and charge a more profitable price on the direct
channel only. As a result, sellers realize a discretely lower competitive profit above the
threshold for which this dilemma occurs than below. In other words, in this range the
potential punishment is harsher so that this has a stabilizing effect on seller collusion
compared to the case absent PMFN. Moreover, we find that the sellers’ critical discount
factor increases in the platform’s commission rate above this threshold such that seller

collusion is more difficult to sustain for very high commission rates.

We extend the analysis of seller collusion in several directions. First, we extend the
analysis to the case in which collusion on the joint-profit maximum is not incentive-
compatible for the sellers. We assume that sellers coordinate on the highest retail prices
such that the incentive-compatibility constraint to stick to the collusive agreement binds.
We refer to this case as constrained collusion. The results are qualitatively comparable
to the case in the main model, and reinforces the result that the platform can benefit
from seller collusion if it imposes a PMFN. Second, we analyze the the computationally
more demanding case of revenue-sharing commission rates. The effects on the stability
of seller collusion are qualitatively comparable. Third, we focus on the case in which the
platform can condition the commission rate on the seller conduct (responsive commission
rates), and derive when a commitment to constant commission rates is profitable for a
platform. As a commitment to constant commission rates might lead to sub-optimal
commission rates and hence lower platform profits if the seller conduct or other market
fundamentals change, this analysis offers a dynamic explanation for the benefits of time-
constant commission rates. It relates potential adjustments in the commission rates to
the online sellers’ propensity to collude and the profitability for the platform of such
conduct. This argument is complementary to other aspects such as transaction costs or
the fear of antitrust scrutiny that may also motivate a platform to refrain from adjusting
its commission rates over time. Finally, we discuss two non-price related strategies that

the platform might adopt to undermine seller collusion if it has an incentive to do so.

2 Related Literature

The present article contributes to three strands of the literature. First, it contributes
to a nascent literature that links platform behavior to the interaction between sellers
(e.g., their competitiveness) on the platform. Second, it fits into the analysis of collusion
in vertically-related markets. This research analyzes how vertical relations and vertical
restraints affect the stability of collusion on different stages of the vertical chain. Third,
the present article relates to articles analyzing the competitive effects of the comparably

new vertical restraint of platform most-favored nation clauses.

Platform Behavior and Seller Interaction. There is a small related literature that

relates strategic platform behavior to the interaction (e.g., competitiveness) between sell-
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ers on a platform. Teh (2019) studies governance designs of platforms in order to affect
on-platform competition. In particular, he studies governance decisions including seller
entry, minimum quality standards, and on-platform search frictions. Karle et al. (2020)
focus on agglomeration and segmentation of sellers on different platforms and find that
the competitive conditions between sellers shape the platform market structure. Relat-
edly, Belleflamme and Peitz (2019) address for a given market structure the interaction
of seller competition (i.e., negative within-group externalities on the platform) with plat-
form pricing and product variety. Pavlov and Berman (2019) and Lefez (2020) study price
recommendations that a platform sends to sellers which are active on the market place.
The papers mentioned above, however, do not consider how PMFNs affect a platform’s

incentives and do not focus on seller collusion on the platform.

Collusion in Vertically-Related Markets. The second strand of the literature stud-
ies the effects of vertical restraints on the stability of collusion. Closely related to the
present analysis is Hino et al. (2019) who compare the stability of upstream collusion
in the presence of either the traditional wholesale model (in which the retailer sets final
consumer prices) or the agency model (in which sellers set these prices on the platform).
We also focus on the agency model. Their main contribution is to analyze whether the
distribution via wholesale contracts or agency contracts affects the stability of collusion
between upstream sellers differently. They do not, however, analyze the use of plat-
form most-favored nation clauses, which are common in markets that are operated via
the agency model and play an important role in multiple antitrust cases. Importantly,
we demonstrate in this article how the introduction of a PMFN can alter a platform’s

incentives to prevent collusion between online sellers.

More broadly, the literature analyzes other forms of vertical restraints and their impact
on collusion. The seminal articles by Nocke and White (2007) and Normann (2009)
find that vertical integration can increase the stability of collusion between upstream
firms. Relatedly, Biancini and Ettinger (2017) show that vertical integration generally
also favors downstream collusion. The impact of resale price maintenance (RPM) on
collusion on differnt levels of the vertical chain is analyzed by Jullien and Rey (2007),
Overvest (2012), and Hunold and Muthers (2020). These articles demonstrate that the
use of RPM can facilitate upstream collusion. Relatedly, we characterize the conditions
under which a PMFN stabilizes seller collusion, and establish that a platform has less
incentive to ensure seller competition if it is allowed to impose a PMFN. To the extent
that a platform, therefore, ceases to actively ensure seller competition, a PMFN can also

have competition-weakening effect on the seller level.

Further articles that study the effects of different contractual arrangements on collu-
sion in vertically-related markets include Piccolo and Mikl6s-Thal (2012) and Gilo and
Yehezkel (forthcoming). They establish that contracts featuring slotting allowances and
high wholesale prices during collusive periods can increase the stability of collusion be-

tween firms as such a contract makes a deviation less profitable. In the present paper, we



also emphasize that with a PMFN the platform’s commission rate can affect punishment
and deviation behavior differently. Reisinger and Thomes (2017) study implications of
the channel structure on seller collusion and find that seller collusion is easier to sustain if
the sellers have independent retailers compared to the case in which they have a common

retailer.

In non-vertical settings, contractual provisions also have been found to affect the stabil-
ity of collusion between firms. Schnitzer (1994) analyzes the collusive potential of two
forms of best-price clauses that guarantee consumers rebates on the purchase price if they
find a better price for the purchased product. She finds that especially contract clauses
that promise consumers to meet price cuts from competing sellers have anticompetitive

potential.

Competitive Effects of Platform Most-Favored Nation Clauses. The compet-
itive effect of platform most-favored nation clauses have mostly been analyzed in static
settings.® Recent articles such as Boik and Corts (2016), Johnson (2017), and Foros et
al. (2017) support the main established theory of harm as regards PMFNs, which posits
that such contract clauses have the potential to reduce competition in commission rates
between competing platforms. The reason for this result is that, with PMFN, online sell-
ers react less sensitive to changes in a platform’s commission rate, which allows to sustain
higher rates in equilibrium than absent a PMFN. Moreover, these clauses may curtail
entry in the platform market, as a new entrant in the platform market cannot win con-
sumers by achieving lower retail prices on its own platform, and lead to excessive adoption
of the platform’s services as well as overinvestment in benefits to consumers (Edelman
and Wright, 2015). In contrast, Johansen and Vergé (2017) show that accounting for the
sellers’ participation constraint can alleviate the anticompetitive price effects of a PMFN
and can even lead to an increase in welfare if sellers have a direct channel in order to

reach final consumers.

These papers abstract from any effect of a PMFN on the competition between sellers
on the platform and focus instead on the competition between the platform and other
distribution channels. The present paper contributes to this literature by focusing on
the competitive effects of PMFNs on the seller level, and their impact on the stability of
seller collusion. Importantly, the analysis presented herein shows that the introduction
of a PMFN may alter a platform’s incentives to ensure a competitive environment on the
seller level. This finding is related to Niedermayer (2015) and Johnson (2020) who analyze
in different settings whether a platform benefits from seller competition or not. Moreover,
the present article offers a dynamic rationale for the seemingly puzzling observation that
there is typically little variation in the commission rates of platforms over time, even after
the abolition of PMFNs in some of these markets.

8See Baker and Scott Morton (2017) and Fletcher and Hviid (2016) for comprehensive overviews of
the competitive effects of PMFNs. They also informally discuss the effect of PMFN on the stability of
upstream collusion but neither the impact on the sellers’ listing decisions nor the desirability of collusion
for the platforms are considered in this discussion.



3 Static Model

3.1 Players and Environment

Consider an environment with two competing sellers ¢ € {1,2} producing differentiated
products at constant symmetric marginal costs ¢ > 0. The sellers offer a quantity D;; of
products to the consumers through two distribution channels j € {A, B}. Distribution
channel A is a strategic platform and distribution channel B is non-strategic direct channel
available to the sellers in order to reach consumers. For every intermediated transaction
on the platform, the platform charges a commission from the sellers. Suppose that the
marginal costs for an additional intermediated transaction between sellers and consumers

on each distribution channel j € {A, B} is zero.

3.2 Contracts and Timing of the Stage Game

The platform uses the agency model, which implies that the sellers set retail prices on each
distribution channel j € {A, B}. Denote by p;; the price that seller ¢ sets on distribution
channel j, and with p = (p;;), @ € {1,2}, j € {A, B} the vector of all retail prices.
Similarly, p; = (pia, pip) denotes the vector of retail prices that seller i charges. We
analyze two forms of contracts between the platform and the sellers. For the main part of
the analysis, we will focus on the case that the platform receives a per-unit commission
rate w;4 from seller i for every transaction that is intermediated on the platform. The
focus on simple per-unit commission rates facilitates the analysis and allows for closed-

form solutions.? Contract offers are observable.!?

The platform can impose a platform most-favored nation clause (PMFN) in the contracts
with the sellers. A PMFN requires each seller to offer on the platform at least as favorable
prices as on the direct channel, p;4 < p;g. In principle, sellers are still allowed to charge
higher retail prices on their direct channel than on the platform. We compare the case
with a PMFN on the platform to the case without PMFN.

The timing of the game is as follows: First, the platform sets the commission rate. Second,
sellers simultaneously decide whether to accept the platform’s contract, and they set retail
price p;g on the direct channel as well as the retail price p;4 on the platform in case they
accept the offer. We will say that a seller is active on a distribution channel if it has
accepted the contract offer (in the case of the platform), and sells a positive quantity to

consumers via this channel.

9Tn the extension, we explain intuitively why the same economic forces are present when commissions
are based on sellers’ revenue but formally the case is much less tractable. In line with the economic
intuition, we numerically verify that our main economic results carry over to the case of revenue-sharing
commission rates.

10See Johansen and Vergé (2017) for a related analysis with unobservable contract offers.
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3.3 Consumer Behavior

The consumers have preferences for the seller and the distribution channel. Hence, the
consumers have demand for four differentiated seller-channel configurations. Building on
Dobson and Waterson (1996), we assume that the demand function is linear and depends
on the prices of the sellers i, h € {1,2} on each distribution channel j, k € {A, B}

1

Palt) = i a-m)

(1 = pij — Brir — (1 = B — prj + Bpnk)) - (1)

The parameter « € (0, 1) captures the degree of interbrand competition and 5 € (0, 1) the
degree of intrabrand competition.!'* If a > 3, the competition between sellers (interbrand
competition) is stronger than the substitutability of distribution channels for the same
seller (intrabrand competition). Conversely, if o < (3, the consumers have strong brand
preferences but are less sensitive to the distribution channel, on which they purchase the
product. Moreover, the demand function satisfies that on a given distribution channel
j, the own-price effect dominates the cross-price effect of the competing seller’s price.
Cazaubiel et al. (2020) finds empirically that a hotel chain’s direct channel is a credible
alternative to an online travel agent such as Expedia. Similarly, Duch-Brown et al. (2017)
estimate the substitution patterns between online and offline distribution channels for

consumer electronics.

3.4 Analysis of the Static Model

In this section, we analyze how the introduction of a PMFEN affects the profitability of seller
competition for the platform. In order to do so, we characterize the static competitive
market outcome and compare it to the outcome with seller collusion. To this end, we
assume that sellers are able to coordinate their listing and pricing decisions in order
to maximize their joint profits. We abstract from the exact mechanism supporting the
collusive outcome. In the following section, we analyze an infinitely-repeated game in

order to study the stability of such collusive market outcomes.

We can normalize the seller’s marginal costs to zero without loss of generality and write

the profit function of seller ¢ that is present on both distribution channels as
mi (p) = (pia — wia) Dia (p) + pisDis (p) - (2)

The platform’s profit is
Ma(wa) = Y wiaDia(p), (3)

ie{1,2}

where wy = (wy4,wz4) denotes the vector of commission rates. Similarly, denote with

1 Such a linear demand specification has been employed widely to study collusion in vertically-related
markets (Reisinger and Thomes, 2017; Hino et al., 2019) and PMFNs in the agency model (Johansen and
Vergé, 2017; Boik and Corts, 2016). The demand function is derived from the utility maximization of an
representative consumer with quadratic utility (see also Singh and Vives, 1984).



w = (w4, 0) the vector of distribution costs that the sellers face on both channels.

No Platform Most-Favored Nation Clause. Absent a PMFN, the presence of pos-
itive commission rates w4 that sellers must pay to the platform leads to an incentive for
the seller to charge different prices on each distribution channel. Given demand symmetry
and the higher distribution costs on the platform, each seller charges lower prices on the
direct channel if not restricted by a PMFN. Depending on the sellers’ conduct, competi-
tive retail prices are denoted by p (w), and collusive ones by p; (w). The following lemma

summarizes the seller behavior for both forms of conduct absent a PMFN.

Lemma 1. Suppose sellers face distribution costs of w = (wa,0), with wy € [0,1 — 6]2.
Without PMFN (N P), seller i sets the retail price

iy (w)=(1—a+w)/(2-a), (4)

on distribution channel j if sellers compete, and

Py (w) = (1+w) /2, (5)
if they collude.
Proof. See Appendix A. n

The restriction on the commission rate ws € [0,1 — 3] ensures that-independent of their
conduct—sellers prefer to be active on both distribution channels in all periods instead
of listing on the direct channel only. We verify below that the platform indeed does not
find it profitable to charge higher commission rates than 1 — . The result of Lemma
1 shows that with collusion the sellers successfully eliminate the interbrand competition
(as measured in «) on both distribution channels. This implies that retail prices are
higher with collusion than they are with seller competition. Moreover, retail prices on
distribution channel j are independent of the costs of distribution on the other channel
k # j. Note for future reference that, without PMFN, the retail price on channel j is
also independent of whether the seller is present only on channel j or present on both

distribution channels.

Based on the result of Lemma 1, we establish that the commission rate that maximizes the
platform’s profit is independent of the seller conduct in our setting with linear demand. As
a corollary result, it follows immediately that the platform benefits from seller competition
and realizes lower profits if sellers collude. A sufficient condition for this result to hold is
that the commission rate weakly decreases if sellers’ conduct changes from competition
to collusion. In Appendix B, we show for a general demand function in a model based on
a conduct-parameter approach when this condition holds. In order to obtain intuition for
this result note that for given commission rates w4, the platform’s profits increase if the

transaction volume on the platform is larger. Due to the fact that seller collusion leads



to higher retail prices, this form of conduct reduces demand overall and on the platform,
and hence reduces platform profits. The following proposition summarizes the optimal
platform behavior absent a PMFEN.

Proposition 1. Without PMFN, the platform finds it optimal to charge symmetric con-

stant commission rates of

1—
Wil = ulff =w}? =127, ()

independent of seller conduct. The resulting platform profits depending on seller conduct

SNP (. NP\ _ 1-p
m* () = secwaraaes ")
W () = ot )

4(1+a)(1+75)

with T4 (wa) > T4 (ws) over the whole parameter space.
Proof. See Appendix. m

The result of Proposition 1 shows that a platform finds it optimal to charge symmetric
commission rates from both sellers. Moreover, note that wi? < 1 — 3 such that both
sellers are active on both distribution channels. Importantly, comparing the platform’s
profit with seller competition in Equation (7) with the platform profit with seller collusion
in Equation (8) reveals that the platform benefits from a competitive environment on
its own marketplace. To the extent that the platform can influence the competitive
intensity between the online sellers, the platform, therefore, has an incentive to ensure

fierce competition between the online sellers.

Platform Most-Favored Nation Clause. Next, we turn to the analysis of the prof-
itability of seller competition with a PMFN. Such a contract restriction leads to an impor-
tant change in the contracting between the platform and the online sellers. With PMFN;,
it is important to take into account the sellers’ listing decision on the platform (Johansen
and Vergé, 2017). Hunold et al. (2018) and Cazaubiel et al. (2020) provide empirical
evidence that listing decisions are economically important dimensions of adjustments for
hotels. Due to the contractual restrictions of the PMFN, a seller is induced to charge
higher than optimal prices on its direct channel if it is active on both distribution chan-
nels. It may therefore be more profitable for a seller to delist from the platform in order
to charge more profitable prices on its direct channel and save the commission payments

that accrue for every transaction via the platform.

In the following, we characterize how a PMFN affects seller behavior in a competitive and
a collusive period. If present on both distribution channels, competing sellers maximize

the profit function in Equation (2) subject to the constraint that p;4 < p;p. If active on
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both channels, denote the resulting retail price that seller i charges on both distribution
channels by pF (w). In order to verify, whether these retail prices constitute an equilibrium
of the stage game, it is necessary to verify that no seller has an incentive to delist from
the platform and only sell via the direct channel. In particular, taking as given that the
rival seller h is active on both distribution channels and is anticipated to charge p? (w),
seller 7 can realize a profit of

max (piB, 00, Pt (w)) = pipDip (pi87 00, pf, (w)) ; (9)

piB

from delisting from the platform, where oo indicates that seller ¢ is not active on the
platform. If the profit on the direct channel alone (Equation (9)), exceeds the profit from
being active on both channels, it cannot be an equilibrium of the stage game in which both
sellers are active on both distribution channels. We verify that there exists an equilibrium
in which both sellers are only present on the direct channel and offer no products via the
platform in this case. Denote with ﬁfz B) = Ti (pf;, oo) seller 7’s equilibrium profit in case
both sellers are only present on the direct channel B. The following lemma summarizes
the sellers’ listing decision and prices depending on the symmetric commission rate w4

on the platform if sellers compete.

Lemma 2. Suppose competing sellers face distribution costs of w = (wa,0) and the

platform imposes a PMFN (P). Sellers are active on both distribution channels if

41 -a)(2-0(p))

< Wiaz = ) 1
v e ST o () 1o
with o (8) = /2 (1 + B), and set the same retail price on both channels
Pl (w) =(2—2a+wa)/(4-2a). (11)

Otherwise, both sellers are only active on the direct channel and set direct channel prices

of ply = (1 — ) / (2 — ) as specified in Equation (4) in Lemma 1.
Proof. See Appendix A. n

The result of Lemma 2 provides a threshold value 0,4, for the maximal commission rate
on the platform for which sellers are active on both distribution channels (Johansen and
Vergé, 2017). If sellers are active on the platform, they optimally set the same retail prices
on both distribution channels (as they are contractually forced not to offer lower prices
on the direct channel). In contrast to the case without PMFN, the equilibrium retail
price on distribution channel j € {A, B} therefore depends on the costs of distribution
on both channels. In particular, the retail price on the direct channel is affected by the
commission rate w, that the platform charges for every intermediated transaction. A
comparison of the equilibrium retail prices with and without PMFN reported in Lemma 1

and 2 shows that the pass-through rate of the commission rate w4 on the retail price p4 is

11



lower with PMFN than without. The reason for this result is that a seller needs to adjust
the prices on both distribution channels in reaction to a change in the commission rate,
which renders such adjustments less responsive than without PMFN. This property is at
the core of the analysis that relates PMFNs to reduced competition on the platform level,

and hence of the main established theory of harm as regards PMFNs (see, for instance,

Boik and Corts 2016).

For commission rates above the threshold ,,,,, it cannot be an equilibrium that both
competing sellers are present on both channels as it is unilaterally profitable for a seller
to delist from the platform if ws > W,,.,. By delisting, a seller can charge more profitable
prices on the direct channel and additionally benefits from the fact that the competing
seller, which is anticipated to be present on both channels, is contractually induced to
charge higher-than-optimal prices on the direct channel. Lemma 2 establishes that in this
case both sellers are only active on the direct channel and optimally set the same retail
prices as in the case without contractual restrictions specified in Lemma 1. Importantly,
as we will see below, the sellers would achieve higher profits from being active on both
distribution channels for a range of commission rates higher than ,,,,. But sellers cannot
coordinate their listing decisions in a competitive period as it is unilaterally profitable to
be active on the direct channel only. In other words, punishment is harsher for commis-
sion rates above w,,,.,, which—as we demonstrate below—has a stabilizing effect on seller

collusion.

This coordination failure does not occur if sellers coordinate their listing decisions and
retail prices in order to maximize their joint profits mo = 7 + mo. If present on both

channels, the collusive maximization problem stipulates

max. iz (p) = Y. (pia —wa)Dia(p) +pisDis (p), (12)
1€{1,2}

s.t. pia < piB-

As in the case with seller competition, the constraint on the retail prices is binding in
equilibrium. Denote the resulting collusive retail price as p!’ (w). In contrast to the
competitive case, sellers also coordinate on their listing decisions and only delist from the
platform if the commission rate w4 is such that their joint profits are larger on the direct
channel alone than on both distribution channels. Denote with pg = (p15, p2p) the vector
of prices that sellers set on direct channel B. If only active on the direct channel, they

maximize

max o (pp,00) = Z piDig (pp, 00), (13)
i€{1,2}

where oo denotes that sellers are not active on the platform A. Denote the collusive seller
profit on the direct channel alone as 7?5 p)- In the following lemma, we characterize the

behavior of colluding sellers.

Lemma 3. Suppose colluding sellers face distribution costs of w = (wa,0) and the plat-
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form imposes a PMFN (P). Sellers are active on both distribution channels if

wa S Wmee =2—2(1+5) =2-0(f), (14)

With Wnaz > Wmae, and set retail prices of pf (w) = (2 +wa) /4. Otherwise, sellers

coordinate to be present on the direct channel only and set ply = 1/2.
Proof. See Appendix A. n

The threshold value W40 > W below which colluding s