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Abstract

We study platforms competing in commissions on revenues of sellers engaged in
monopolistic competition, as the app providers on the app stores of iPhones and An-
droid devices. Free entry of sellers on each platform generates multihoming superstars
and a long tail of singlehoming sellers. Competition to attract buyers and sellers in-
duces the platforms to set the commission rates at the optimal level for consumers
and redistribute all the revenues through lower access prices or higher quality of the
platforms. The commissions are lower when the pass-through on prices is higher, sell-
ers’s demand (surplus) is more (less) elastic to prices, and when sellers’s entry is more
reactive to profitability. We discuss the role of heterogeneous sellers, substitutability
between sellers’s products, direct channels for sellers and consumer myopia. We also
unveil a channel through which hybrid platforms can benefit consumers by introducing
own products and reducing commissions to attract new sellers and customers. The
results are in contrast with the idea that device-funded platforms would harm con-
sumers in the long run through excessive commissions or self-preferencing aimed at
foreclosure.
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1 Introduction

Digital platforms as app stores and online marketplaces attract third party sell-
ers and set percentage commissions on their sales. They compete to attract
customers and sellers monetizing on both sides as typical of two-sided mar-
ketplaces (Rochet and Tirole, 2003; Armstrong, 2006; Belleflamme and Peitz,
2019; Karle et al., 2020; Jeon and Rey, 2021). Some of these platforms have
been recently under antitrust investigation for exclusionary abuses, even if the
underlying concerns appear more about exploitative abuses, associated with ex-
cessive commissions aimed at extracting sellers’s profits or biasing their entry
choices.2 In this work we analyze the impact of these commissions on the en-
dogenous entry of sellers and on the welfare of consumers that purchase their
services and products, suggesting that some of these concerns may have been
missplaced.
Our main application is to competing mobile application ecosystems, which

feature hundreds of thousand apps. The distribution of sales and profits of app
developers on these platforms is highly skewed, with a large number of small
apps in the long tail (Carere, 2012; Bresnahan et al., 2015). In a study of
more than a million apps running on Apple’s App Store, Google Play Store and
Windows Phone, Hyrynsalmi et al. (2016) found that 97% of the apps were
single-homing, with 3% of the apps available on at least two platforms and only
0.14% on all the three platforms. However, about half of the superstar apps
featured in top 100 applications’ listings were already multihoming as well as
raising a disproportionate part of revenues and profits. Such a scenario is not
surprising since new developers tend to make software and marketing invest-
ments to enter the most profitable platform and, if successful, they also enter
other platforms (Bresnahan et al., 2015).3 In this environment, commissions
should be set to balance the objectives of attracting new apps and buyers while
monetizing on superstar apps.
Similar scenarios emerge on other platforms. An online marketplace such as

Amazon sets commission rates on third party sales and customer fees on Prime
customers, trading off the need to attract buyers and sellers from competing
retailers and monetize on both sides. It hosts millions of third party sellers
who face low entry costs, again with a highly skewed distribution of revenues
and profits, and a long tail of small single-homing sellers (Hagiu and Wright,
2015; Masden and Vellodi, 2021): attracting these small sellers is important not

2See Acemoglu (2020) for a related analysis expressing concerns that go beyond antitrust
issues and are about entry and directed technological change by sellers.

3As noticed by Bresnahan et al. (2015), “the largest costs of multi-platform supply are the
marketing costs to reach a new population of users on the other platforms. Before even being
considered for download by consumers, an app needs to attract the potential user’s attention
out of over 1 million apps on either Google Play store or iTunes App store.” Technological
costs are emphasized by a study for the European Commission (Duch-Brown, 2017): “Apps
for different app stores have to be written using specific code libraries (Swift or Objective-C
for iOS/Java for Android) using app store-specific Software Development Kits. Targeting
multiple app stores involves significant effort in re-writing or modifying the apps so that they
can be included in the corresponding app store.” (p. 17).
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only for the commission revenues they generate, but because they bring new
customers to the entire marketplace.4 Also the success of e-book readers, video
game consoles and media platforms relies both on the number of customers
attracted and on the number and variety of books, games and content that they
host, with crucial interactions between the two sides.5

In recent work we have argued that device-funded platforms tend to inter-
nalize the interest of consumers in setting commissions on third party sales
because their revenues are partly shifted back through lower access prices or
better quality of the platform (Etro, 2021a,b). The mechanism was centred
on the impact of the commissions on the prices of third party sellers, taking as
given their number. Here we show that such a mechanism is strengthened under
platform competition and with free entry of sellers that can either single-home
or multi-home. The basic intuition is that competition for customers induces
the platforms to reduce excessive commissions to attract more sellers and to
increase insuffi cient commissions to shift all revenues to buyers through devices
with lower prices (or higher quality).
We model competition between two horizontally differentiated platforms à

la Armstrong (2006) setting an access price and a uniform commission rate on
third party sales.6 The platforms are populated by free entry of monopolisti-
cally competitive sellers that face platform-specific entry costs and independent
demands (as in Bertoletti and Etro, 2016, 2017). New insights emerge from the
equilibrium of platform competition. First, our framework is consistent with the
simultaneous presence of multi-homing sellers making high profits and single-
homing sellers making lower profits, and heterogeneity between sellers allows
us to reproduce also the skewed distribution of sales and revenues. Second,
the equilibrium commission rates are low when the pass-through on sellers’s
prices is high, the demand of seller’s offers is highly elastic to price changes
and the surplus they generate rather inelastic, and when the distribution of
entry costs is concentrated on high costs so that entry is highly sensitive to
profit changes. Third, platform competition strengthens the tendency to shift
commission revenues to consumers, and in the duopolistic equilibrium all the
commission revenues are actually translated into lower access prices (or higher
quality of the platforms). Fourth, our results apply under more general mi-
crofoundations accounting for imperfect substitutability between products, and
even for hybrid platforms offering their own products: in such a case we unveil
a new mechanism through which hybrid platforms and marketplaces tend to
reduce commissions to attract more sellers and buyers, generating additional

4According to Duch-Brown (2017), multi-homing by sellers exhibits low/medium levels of
adoption in online marketplaces compared to the high levels of ad-funded platforms for online
advertising and social networks.

5See the discussion in Belleflamme and Peitz (2015) on singlehoming and multihoming on
various two-sided platforms.

6The framework applies exactly to the “walled garden” of a device-funded platform such
as Apple, though an ad-funded platform such as Android (or its manufacturers, as Samsung)
can shift commission revenues to consumers through higher quality of app stores (or lower
device prices). Even online marketplaces are rapidly expanding the use of customers’fees to
access preferential conditions (and of course they invest in the quality of their services).
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benefits for consumers. Fifth, the alignment of the incentives of platforms and
customers breaks down in different situations. In the presence of direct chan-
nels for sellers that are not subject to the payment of commissions, consumers
purchase through them neglecting the externality that they generate on all the
other consumers (by inducing higher acces prices): this forces the platforms to
set commissions below the effi cient level, which generates an effi ciency ratio-
nale for anti-steering rules. Instead, in the presence of myopia in consumers’
purchasing decisions, the platforms set commissions above the effi cient level,
though all the associated revenues are still redistributed to consumers (through
lower access prices).
Our analysis is relevant for debates concerning the commissions set by Apple

on third-party apps (as in the US litigation with Epic Games) or the provision
of Apple’s apps competing with them (as in the EU case on music streaming ser-
vices by Spotify). The results are in contrast with the idea that a device-funded
platform would harm consumers in the long run through excessive commissions
or self-preferencing aimed at foreclosing entry. We will actually show that there
are circumstances where commissions can be set above the levels that maximize
consumer welfare, whose consequences for sellers’s entry should be evaluated
on a case by case basis. However, we need to stress that setting prices above
the level that maximizes consumer welfare is not the relevant benchmark for
antitrust intervention.

Related literature Our work belongs to the literature on two-sided platforms
(Rochet and Tirole, 2003; Caillaud and Jullien, 2003; Armstrong, 2006) and is
particularly related with studies on competition on one side of the platforms
(Bresnahan et al., 2015; Belleflamme and Toulemonde, 2016; Belleflamme and
Peitz, 2019; Padilla et al., 2021; Gautier et al., 2021). However, following our
earlier work, we examine a fully fledged form of monopolistic competition with
free entry of sellers rather than relying on stylized entry decisions that generate
externalities on consumers. The analysis is also motivated by recent works of
Bertoletti (2021), Jeon and Rey (2021) and Anderson and Bedre-Defolie (2021),
which have emphasized the emergence of excessive commissions on platforms
with negative consequences on entry of monopolistically competitive sellers and
on consumer welfare.7

Bertoletti (2021) has developed a representative agent model with monopo-
listic competition between sellers under platform-specific entry costs, where two
perfectly substitutable platforms compete by setting commissions and quanti-
ties of devices à la Cournot, and consumers perceive devices and third party
products as imperfect complements. These assumptions are inconsistent with
mentioned cases of platform competition, but the analysis confirms the link
between commission revenues and access prices, emphasizing the emergence of
excessive commissions reducing entry of sellers. Relying on competition à la

7Etro (2021a) emphasizes other sources of excessive commissions, such as vertical differ-
entiation between a device-funded platform and an ad-funded platform. The working paper
version of that article has also anayzed free entry of sellers with platform-specific entry costs
as here, but without drawing implications on commissions.
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Bertrand between differentiated platforms, we restore the alignment between
equilibrium and optimal commissions from the point of view of consumers.
Jeon and Rey (2021) have compared percentage commissions and wholesale

prices set by device-funded platforms where sellers generate a stochastic surplus
at no cost except for a fixed entry cost that is not platform-specific: in this
environment the platforms host always all the sellers once they are created, and
the authors show that they select percentage commissions and set them so high
that, paradoxically, there is no entry at all. Departing from their assumptions,
we show that platform competition can account for the simultaneous presence
of singlehoming and multihoming sellers and more realistic levels of commission
and entry rates.
Anderson and Bedre-Defolie (2021) have argued that hybrid marketplaces

tend to set excessive commissions compared to pure marketplaces under free
entry of sellers, because they face a lower opportunity cost of shifting demand
toward their own products. In our basic model such a mechanism is silent due to
independent demands between products, and is replaced by a mechanism work-
ing in the opposite direction: hybrid platforms gain from lowering commissions
to attract more sellers and therefore also more buyers to their products. We
show that both mechanisms are present under a more general microfoundation
than the one of Anderson and Bedre-Defolie (2021) with imperfectly substi-
tutable products, suggesting that under platform competition the introduction
of platforms’s products may either increase or decrease the commission rates,
but it always benefits consumers.8

Other works have been focused on device-funded platforms and market-
places. Gans (2012) is one of the first to emphasize the ineffi ciency of sellers’s
pricing on a device-funded platform and the link between commissions and the
price of devices. On antitrust policies for device-funded platforms see also Caf-
farra (2019), Choi and Jeon (2020), Teh (2020) and Casner and Teh (2021). An
interesting work by Padilla et al. (2021) has argued that, in a dynamic environ-
ment where consumers can postpone purchases of devices, hybrid platforms can
foreclose entry of competitive app developers, monetize their own inferior ser-
vices and harm consumers: however, their result breaks down, and foreclosure
of app developers is never profitable, when the same platforms can set posi-
tive commissions and use the associated revenues to attract consumers through
lower prices of devices. On the expanding literature on entry in marketplaces
see Hagiu et al. (2020), Anderson and Bedre-Defolie (2020), Fu et al. (2021),
Hervas-Drane and Shelegia (2021) and Masden and Vellodi (2021).
The rest of the paper is organized as follows. Section 2 presents the ba-

sic model and derives the main effi ciency result. Section 3 extends the model
to account for heterogeneity between sellers. Section 4 introduces imperfect
substitutability between the products of the sellers. Section 5 discusses other
extensions. Section 6 concludes.

8 In our model, the welfare impact is always positive due to the redistribution of the benefits
through the access prices. For platforms without access prices the welfare impact depends on
whether the commission increases or decreases, and both outcomes are again possible (actually,
the neutral outcome emerges in the related model of Zennyo, 2021).
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2 The Model

Two horizontally differentiated platforms i = 1, 2 compete for consumers and
sellers à la Hotelling. Consumers are uniformly distributed in the unit interval
with types x ∈ [0, 1], and select one of the platforms at a cost d > 0 times
the distance from the selected platform. Platforms are located at the extremes
of the unit interval, in l1 = 0 and l2 = 1, produce devices at marginal cost
h > 0, sell them at a price Pi, and host a (normalized) number ni ∈ [0, 1] of
products by third-party sellers, earning commissions on their revenues at rate
τ i ∈ [0, 1].9 Sellers are engaged in monopolistic competition on each platform,
setting prices pi(ω) for product ω on platform i, and generating an incremental
surplus function v(p(ω)) positive, decreasing and convex in the price. Therefore,
consumer’s utility on platform i is:

V (x) =

∫ ni

0

v(pi(ω))dω − d |li − x| − Pi (1)

and, by Roy’s identity, a seller ω faces the demand:

qi(ω) = |v′ (pi(ω))|

per consumer on platform i.10

Each seller bears an entry cost f to operate on a platform and a marginal
cost c ≥ 0.11 To capture uncertainty on sellers’s profitability, each one of the two
entry costs is independently and identically drawn from a known and common
distribution G(f) with support [0, f̄ ]. As an example we will often employ a
Pareto distribution:

G(f) =

(
f

f̄

)κ
(2)

with shape parameter κ > 0.
The timing of the game is the following: 1) the platforms simultaneously

set their commissions; 2) entry of sellers takes place on each platform; 3) the
platforms simultaneously set the access prices and 4) the sellers set their prices
under monopolistic competition.

9An alternative interpretation is that platforms invests in quality, enhancing the valuation
of the platform. We exclude negative commissions because they would generate free riding
incentives by the sellers (as in Choi and Jeon, 2021).
10The framework follows Etro (2021a), and standard examples of surplus functions generate

linear, loglinear and isoelastic demand functions. A related analysis of monopolistic compe-
tition under indirect additivity has been introduced in Bertoletti and Etro (2016, 2017). An
alternative microfoundation based on Nocke and Schutz (2018) is considered in Section 4.
11For instance, native apps must be written (and constantly updated) in the specific pro-

gramming language of each app store and satisfy the specific requirements and quality stan-
dards of the platform, which differentiates substantially costs and opportunity costs of entry
on each platform. As noticed by Bresnahan et al. (2015), however, the main platform-specific
entry costs are the marketing costs to reach a new population of users. Similar entry costs
apply for third party sellers on online marketplaces. Notice that Bertoletti (2021) makes our
same assumption in a deterministic environment, while Jeon and Rey (2021) assume a unique
and uncertain cost for entry on both platforms.
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As a preliminary remark, we should notice that tipping equilibria are possible
in this environment due to network effects. Our interest, however, is in equilibria
where both platforms are active and all consumers purchase a device. In this
case, comparing the utility from the two platforms, the market share of platform
i can be determined as:

xi =
1

2
+

∫ ni
0
v(pi(ω))dω −

∫ nj
0
v(pj(ω))dω − (Pi − Pj)
2d

(3)

which allows us to derive the expected profits of all players. We now solve the
game by backward induction.

2.1 Sellers’s prices

Under monopolistic competition each seller ω on platform i = 1, 2 sets the price
to maximize profits:

πi(ω) = xi[(1− τ i)pi(ω)− c] |v′ (pi(ω))|

taking as given the market share of the platform xi (because with a large number
of atomistic sellers each one has a negligible impact on the market share). With
a positive marginal cost, the profit-maximizing price follows the same rule p =
p(τ i) on each platform satisfying:

p =
ε(p)c

(1− τ i)(ε(p)− 1)
(4)

where ε(p) ≡ − v
′′(p)p
v′(p) > 1 is the perceived demand elasticity assumed larger

than unity. With a zero marginal cost, the profit-maximizing price would instead
satisfy the rule ε(p) = 1, which is independent from the commission.
For a positive marginal cost, the pass-through elasticity of the price with

respect to the marginal cost can be computed as η(p) = [1+ ξ(p)
ε(p)−1 ]−1 ≥ 0, where

ξ(p) ≡ ε′(p)p
ε(p) is positive when the demand elasticity is increasing in the price, a

property known as the Marshall’s second law of demand. This property insures
incomplete pass-through η(p) < 1, approaching full pass-through only under
isoelastic demand (the case assumed by Bertoletti, 2021). More important, the
impact of the commission on the price is:

∂p(τ i)

∂τ i
=
η(p(τ i))p(τ i)

1− τ i
(5)

which is therefore a positive function of the same pass-through elasticity. Ac-
cordingly, the commission of each platform affects the surplus of its consumers
v(p(τ i)) and the revenues of its sellers r(τ i) = p(τ i) |v′ (p(τ i))|. Only with zero
marginal cost the pass-through is null and surplus and revenues are independent
from the commission with fixed expected values, say v and r (the case assumed
by Jeon and Rey, 2021).
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2.2 Platforms’s prices

Given the prices of the sellers, we can solve for the market shares of the two
platforms and therefore the profits:

Πi =

[
1

2
+
niv(p(τ i))− njv(p(τ j))− (Pi − Pj)

2d

]
[Pi − h+ τ inir(τ i)]

where the revenues per user include the markup on the device and the commis-
sion revenues from all the sellers. Each platform i independently sets its access
price Pi to maximize its profits. The Bertrand equilibrium prices can be easily
derived as:

Pi = h+ d+
niv(p(τ i))− njv(p(τ j))− 2tinir(τ i)− tjnjr(τ j)

3
(6)

Each price is given by the sum of the marginal cost, a basic markup associated
with platform differentiation, and an additional component that increases in the
differential surplus relative to the rival platform and decreases in its commission
revenues (partly shifted back to consumers to expand sales) and also in the
commission revenues of the rival (because this strengthens competition under
strategic complementarity). This implies the equilibrium market shares:

xi =
1

2

[
1 +

ni[v(p(τ i)) + τ ir(τ i)]− nj [v(p(τ j)) + τ jr(τ j)]

3d

]
which depend on the differential between surplus and commission revenues gen-
erated on the two platforms.

2.3 Free entry of sellers

Given all the equilibrium prices, we can express the gross profits of each seller
on platform i as:

πi =

(
1 +

Ωi
3d

)
(1− τ i)r(τ i)− c |v′ (p(τ i))|

2

where we defined the differential value:

Ωi = [v(p(τ i)) + τ ir(τ i)]ni − [v(p(τ j)) + τ jr(τ j)]nj (7)

Sellers enter on each platform as long as their gross profits cover the fixed costs.
The free entry system:

n1 = G

[(
1 +

Ω1

3d

)
(1− τ1)r(τ1)− c |v′ (p(τ1))|

2

]
(8)

n2 = G

[(
1− Ω1

3d

)
(1− τ2)r(τ2)− c |v′ (p(τ2))|

2

]
(9)
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can be solved for the number of sellers active on platform i, say ni = ni(τ i, τ j).
As an example, let us consider zero marginal costs and a uniform distribution
for the entry cost, with r = v = d = κ = f̄ = 1. Then, the free entry system
can be solved for:

ni(τ i, τ j) =
(1− τ i)(2 + τ2

j )

4 + τ2
i + τ2

j

In this example, when a platform increases its commission, it is going to reduce
the profitability of its sellers and therefore their number, which drives customers
to the other platform, attracting more sellers to that platform.
The two free entry conditions (8)-(9) can be combined with (7) to determine

the differential value as a function of the commission rates such that:

Ω = [v(p(τ i)) + τ ir(τ i)]G

[(
1 +

Ω

3d

)
(1− τ i)r(τ i)− c |v′ (p(τ i))|

2

]
(10)

−[v(p(τ j)) + τ jr(τ j)]G

[(
1− Ω

3d

)
(1− τ j)r(τ j)− c |v′ (p(τ j))|

2

]
This equation implicitly defines an equilibrium expression for Ω = Ω(τ i, τ j) in
function of the two commission rates, which is symmetric and satisfies Ω(τ i, τ j) =
−Ω(τ j , τ i) and Ω(τ , τ) = 0 for any t. Since the slope of the left hand side of (10)
with respect to Ω is unitary and the slope of the right hand side is positive, the
solution is unique and stable if the latter is smaller than unity. In a symmetric
equilibrium for a given commission t, this requires:

d > [v(p(τ)) + τr(τ)]G′ |v′ (p(τ))| (1− τ)p(τ)− c
3

(11)

and this stability condition is satisfied when the two platforms are differentiated
enough. For instance, the earlier example provides a unique differential value
for any commission rates:

Ω(τ i, τ j) =
3(τ2

j − τ2
i )

4 + τ2
i + τ2

j

which is clearly symmetric, decreasing in τ i, increasing in τ j and null for zero
commissions. Stability holds for any symmetric equilibrium τ in the unit interval
since 1 > (1− τ2)/3.

2.4 Platforms’s commissions

In the initial stage each platform i selects τ i to maximize its profits, which can
be expressed as follows:

Πi =
d

2

[
1 +

Ω(τ i, τ j)

3d

]2

(12)

The platform internalizes the direct impact of its commission on its revenues
and on the number of its sellers, but also the indirect impact on the number of
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sellers of the rival platform.12 More formally, τ1 is set to maximize Ω(τ1, τ2),
determining a best response function τ1 = τ̂1(τ2), and τ2 is set to minimize
Ω(τ1, τ2), determining a best response function τ2 = τ̂2(τ1), and the symmetric
Nash equilibrium must of course satisfy τe = τ̂ i(τ

e).13 For instance, our earlier
example provides τ̂ i(τ j) = 0, and has only a symmetric and stable equilibrium
with τe = 0.
In the general case, exploiting the envelope theorem, we can compute:

∂Ω(τ i, τ j)

∂τ i
∝ [v′(p(τ i)) + τ i |v′ (p(τ i))|+ τ ip(τ i) |v′′ (p(τ i))|]p′(τ i)G(πi) +

+r(τ i)G(πi)− [v(p(τ i)) + τ ir(τ i)]G
′(πi)

(
1 +

Ω

3d

)
r(τ i)

2

The best response τ̂ i(τ j) must equate the above expression to zero and the
symmetric Nash equilibrium commission rate τe must also satisfy Ω(τe, τe) = 0.
Using the pass-through of the commission on the price (5), and manipulating
the last expression, an interior Nash equilibrium must solve:

1− η(p(τe))

(
1 +

τeε(p(τe))

1− τe

)
=
v(p(τe)) + τer(τe)

2

G′ [π(τe)]

G [π(τe)]
(13)

where the profits of the sellers are π(τ) = [(1− τ)r(τ)− c |v′ (p(τ))|] /2. The
equilibrium commission balances the marginal revenue and cost from the com-
mission. The former on the left hand side represents the marginal revenue per
seller taking into account the pass-through rate of the commission on prices, and
the latter on the right hand side depends on the rate of reduction of the number
of sellers due to a higher commission multiplied by the marginal benefits per
seller.
In equilibrium the two platforms host the same number of sellers n(τe) =

G (π(τe)) due to symmetry, but a fraction of them multihomes making large
enough profits to be active on both platforms and the other sellers singlehome
on the only platform where they manage to cover the entry cost. More precisely
n(τe)2 sellers multihome, and 2n(τe)[1 − n(τe)] singlehome, therefore depend-
ing on the nature of uncertainty on profits we can have any situation between
all firms multihoming and all firms singlehoming. In particular, the model is
consistent with a majority of singlehoming sellers if the distribution is skewed
enough to have G (π(τe)) < 2/3. The distribution of profits depends on the
distribution of the entry costs (and in the next section we will extend the model
to obtain also heterogeneity in gross revenues).
The final equilibrium price of each device is:

P e = h+ d− τen(τe)r(τe)

12The indirect impact is null in equilibrium. Applying the Kramer rule it can be verified
that ∂ni(τe, τe)/∂τ i < 0 and ∂ni(τe, τe)/∂τ j = 0 at the equilibrium commission τe.
13The best response τ̂ i is independent from τ j in case of a Pareto distribution. Otherwise

τ̂ i(τ j) is non-monotonic, with a null derivative at the Nash equilibrium.

10



emphasizing that all the commission revenues are shifted back to consumers,
leaving the same profits for each platform as in the absence of sellers, namely
Π1 = Π2 = d/2, which depends only on the differentiation between platforms.
This result differs from what found in case of a monopolistic platform or one
competing with an ad-funded platform (Etro, 2021a), where only part of the
commission revenues were shifted into lower access prices. Price competition and
strategic complementarity lead the platforms to fully shift revenues to consumers
in terms of lower access prices (or higher quality), independently from the level
of differentiation.

2.5 Implications

To appreciate the implications of the equilibrium, it is useful to evaluate it in
a few extreme cases. When entry is not sensitive to changes in profitability
(G′ = 0), the right hand side of (13) is null and the equilibrium commission
boils down to:

τe =
1− η

1− η + εη
(14)

which corresponds to the one emphasized in Etro (2021a) under homogenenous
sellers, and is positive for η < 1, namely with an incomplete cost pass-through,
and null under isoelastic demands associated with full pass-through (as in Berto-
letti, 2021, under isoelastic demands and price competition).
Instead, in the simple case of zero marginal cost and zero pass-through (η =

0) we obtain G [π(τe)] = v+τer
2 G′ [π(τe)] and τe increases in the fixed revenue r

and decreases in the fixed surplus v generated by each seller. Under the Pareto
distribution (2) we can explicitly derive the commission rate as:14

τe =
r − κv
r(1 + κ)

(15)

which is positive for r/v > κ and null in the example with a uniform distri-
bution and r = v = κ = 1. When the distribution of the entry cost is more
concentrated toward its upperbound (κ is higher) the equilibrium commission
is smaller because entry is more elastic with respect to profitability.
Let us finally consider the case where the commission affects both prices

and entry. Assuming again the Pareto distribution (2), we can compute the
equilibrium commission as:

τe =
(1− η)[r(τe)− c |v′(p(τe))|]− κv(p(τe))

r(τe)(1 + κ)

14The equilibrium number of sellers is:

n(τe) =

[
(r + v)κ

2f̄(1 + κ)

]κ
and one can compute explicitly the expected profits.
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which generalizes the earlier formula taking into account sellers’s costs and en-
dogenous pricing by sellers. Using the pricing rule (4) to obtain:

r(τe) =
ε(p(τe))c |v′(p(τe))|

[ε(p(τe))− 1](1− τe)

and defining ζ(p) ≡ −v
′(p)p
v(p) > 0 as the elasticity of the surplus function with

respect to the price, we can finally simplify the last expression for the equilibrium
commission as follows:

τe =
1− η − ε

ζκ

1− η + εη + εκ
(16)

which generalizes (14). This equilibrium commission rate is low when the pass-
through elasticity is high (because the commission has a high impact on sellers’s
prices), the demand is highly elastic to price changes (because the commission
substantially reduces purchases), the surplus is rather inelastic to price changes
(because the commission affects revenues more than surplus), and the cost dis-
tribution is concentrated on high costs (because the commission disincentivizes
entry substantially).
We should remind the reader that a formula as (16) is implicit. Explicit

derivations for the equilibrium commission are available, for instance, under
zero marginal cost with zero pass-through (η = 0) and a uniform distribution
(κ = 1). A linear demand provides a commission of 50%, and the more general

case of a translated power surplus function v(p) = (a−p)1+γ
1+γ with substitutabil-

ity parameter γ ∈ (0,∞) implies ζ(p) = 1+γ
γ ε(p), providing the equilibrium

commission τe = 1
1+γ ∈ (0, 1). Of course, more general microfoundations can

give raise to different relations between price elasticities and therefore different
commission rates. For example, in case of exponential subutilities v(p) = e−p/µ,
where µ > 0 parametrizes product differentiation for a loglinear demand, we
obtain ζ(p) = ε(p) = p/µ, and the equilibrium commission is τe = 0 always.

2.5.1 Optimal commissions

A social planner maximizing consumer welfare would set a common commis-
sion τ that splits consumers equally across platforms and maximizes the value
generated on each platform. Clearly, the problem:

max
τ

[v(p(τ)) + τr(τ)]G [π(τ)]

s.v. : π(τ) =
(1− τ)r(τ)− c |v′ (p(τ))|

2

has τe as its solution, confirming that the equilibrium is effi cient and maximizes
consumer welfare. The intuition derives from the fact that, if a commission is
above the effi cient level, the platform competes by reducing it to attract more
sellers and, consequently, more customers from the rival platform. Instead, when
the commission is below the effi cient level, the platform competes by increasing
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its commission to expand revenues and reduce the price of its devices, to attract
more customers and, consequently, more sellers from the rival platform. As in
models of competiton in utility, the platforms converge toward the commission
rates that maximize consumers’utility.15 Finally, notice that a zero commission
would actually increase users’welfare defined as including also the profits of the
sellers, but this would decrease the aggregate welfare of consumers in favour of
inframarginal profits of sellers.

2.5.2 Hybrid platforms

In our environment, the platforms have also an incentive to introduce their own
products. Due to the independent demand functions of our model, this choice
is neutral on the demand of each product and the prices of sellers, therefore the
mechanism of Anderson and Bedre-Defolie (2021) leading to higher commissions
to shift demand to the platforms’s products is entirely absent. Instead, there
is an opposite mechanism at work: each hybrid platform hosting fewer third
party products faces higher marginal benefits from reducing the commission to
attract new sellers.
To sketch the idea (which we will develop further in the environment with

product substitutability of Section 4), suppose that each platform replaces m
products by sellers with its own products. Also the profits generated on these
products will be shifted to consumers through lower access prices. However, in
this framework the platforms would price their own products at marginal cost
to maximize the total value created (as in Etro, 2021a). Taking into account
that the effective number of active entrants is reduced by m on each platform,
the equilibrium relation (13) is amended as follows:16

1− η
(

1 +
τeε

1− τe

)
=
v + τer

2

G′(π)

G(π)−m

As long as entry of sellers is elastic, this implies an equilibrium commission that
decreases in m. In practice, hybrid platforms would find it convenient to reduce
commissions to attract new sellers, so as to increase revenues on the extensive
margin (rather than on the intensive one) and attract buyers as well.
Given the products and the prices, the equilibrium commission remains the

optimal one for consumers. Moreover, the introduction of products by a plat-
form is profitable only if it increases the total surplus created on the platform

15The commission is also effi cient from the point of view of the platforms, maximizing their
joint profits ex ante, which confirms the alignment of interests of device-funded platforms and
consumers emphasized in related contexts (Buehler, 2015).
16Assuming that platforms’s products are provided at cost c̄ and price p̄i, generating a

surplus v̄(p̄i), the differential value (10) becomes:

Ωi = [v(p(τ i)) + τ ir(τ i)](G(πi)−m)− [v(p(τ j)) + τ jr(τ j)](G(πj)−m) +

+m
[
v̄(p̄i) + (p̄i − c̄)

∣∣v̄′(p̄i)∣∣− v̄(p̄j)− (p̄j − c̄)
∣∣v̄′(p̄j)∣∣]

which implies marginal cost pricing p̄i = p̄j = c̄ independently from the commissions and
generates the equilibrium commissions in the text.
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and shared with consumers through lower prices and more variety, which ex-
cludes any form of harmful foreclosure in this setup (as in Etro, 2021a). This is
in contrast with results obtained in a model with saturated demand by Padilla et
al. (2021) for the simple reason that in that work the commissions are assumed
to be null: to the extent that the platforms can monetize on third party sellers,
they have incentives to introduce their own products giving up to commission
revenues only when this creates additional gains to be shared with consumers.17

We will explore further the role of hybrid platforms after augmenting the model
with imperfect substitutability between products in Section 4.

3 Heterogeneous Sellers

Until now we have considered identical products by sellers. To account for the
wide differences in sales and revenues obtained by different apps on app stores
and sellers on marketplaces, we now extend the basic model to heterogeneity
between sellers in an effi ciency parameter. We condition entry to the payment of
a fixed cost on each platform in the spirit of selection models à la Melitz (2003).18

Then, prices, revenues and market shares are endogenously differentiated across
sellers, and only sellers that are effi cient enough become operative on at least
one platform, with some of them operative on both platforms (as suggested by
Bresnahan et al., 2015).
We assume that the sellers are heterogeneous in the marginal cost, though

analogous results would emerge with heterogeneity in a preference parameter.
Accordingly, the cost of each seller c is now drawn from a distribution G̃(c)
on [0, c̄]. The fixed cost to be operative on a platform is F > 0. Given the
commission rate τ i on platform i, the most effi cient sellers in [0, ĉi] are operative
and set a price pi(c) depending on the effi ciency parameter.
Consumer utility from a device of platform i = 1, 2 can be expressed as

follows:

V (x) =

∫ ĉi

0

v(pi(c))dG̃(c)− Pi − d |li − x| (17)

where the surplus depends on the set of active sellers. Comparing the utility of
the two platforms, the market share of platform i can be determined as:

xi =
1

2
+

∫ ĉi
0
v(pi(c))dG̃(c)−

∫ ĉj
0
v(pj(c))dG̃(c)− (Pi − Pj)
2d

(18)

In the final stage the gross profits of each seller c active on platform i are:

πi(c) = xi [(1− τ i)pi(c)− c] |v′(pi(c))|
17More precisely, in the two-period model of Padilla et al. (2021) with a device-funded

platform facing competitive sellers, one can show that in the presence of commissions on
sellers’ services, the game features a unique equilibrium with no foreclosure if the inferior
platform’s service requires positive investment costs.
18The analysis of monopolistic competition with heterogeneous firms under indirect addi-

tivity relies on Bertoletti et al. (2018).
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implying monopolistic competition prices p(c) = p(c, τ i) defined in function of
the marginal cost as:

p(c) =
ε(p(c))c

(1− τ i)(ε(p(c))− 1)
(19)

The pass-through elasticity is defined by a function η(p(c)) which now increases
in the marginal cost as long as the demand elasticity increases in the price.
Each platform i sets the price of its device to maximize profits:

Πi = xi

(
Pi + τ i

∫ ĉi

0

p(c, τ i) |v′(p(c, τ i))| dG̃(c)− h
)

The Bertrand equilibrium prices can be derived as:

Pi = h+ d+

∫ ĉi
0

[v(p(c, τ i))− 2p(c, τ i) |v′(p(c, τ i))|] dG̃(c)

3
+

−
∫ ĉj

0
[v(p(c, τ i)) + τ jp(c, τ j) |v′(p(c, τ j))|] dG̃(c)

3

which delivers the equilibrium market shares:

xi =
1

2

(
1 +

Ω(ĉi, ĉj)

3d

)
(20)

where we defined the differential value of platforms as:

Ω(ĉi, ĉj) =

∫ ĉi

0

[v(p(c, τ i)) + τ ip(c, τ i) |v′(p(c, τ i))|] dG̃(c) +

−
∫ ĉj

0

[v(p(c, τ j)) + τ jp(c, τ j) |v′(p(c, τ j))|] dG̃(c)

Accordingly, the profits of the platforms can be rewritten as Πi = d
2 [1 +

Ω(ĉi,ĉj)
3d ]2, and those of the sellers as:

πi(c) =
1

2

(
1 +

Ω(ĉi, ĉj)

3d

)
[(1− τ i)p(c, τ i)− c] |v′(p(c, τ i))|

Entry takes place on each platform for sellers with marginal cost below cut-offs
satisfying the following zero profit conditions:(

1 +
Ω(ĉ1, ĉ2)

3d

)
[p(ĉ1, τ1)(1− τ1)− ĉ1] |v′(p(ĉ1, τ1))|

2
= F(

1− Ω(ĉ1, ĉ2)

3d

)
[p(ĉ2, τ2)(1− τ2)− ĉ2] |v′(p(ĉ2, τ2))|

2
= F

As in the benchmark model, the two zero profit conditions are interdependent,
and their system defines now the cut-offs ĉi(τ i, τ j) in function of the two com-
mission rates. Typically, a higher commission by a platform induces a selection
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effect on that platform, namely reducing the cut-off marginal cost and restrict-
ing access to more effi cient sellers, while an opposite effect takes place on the
rival platform.
In the initial stage the commissions are set to maximize platforms’profits:

Πi =
d

2

(
1 +

Ω(ĉi(τ i, τ j), ĉj(τ j , τ i))

3d

)2

In the Appendix we derive the implicit expression for the symmetric equilibrium
commission as follows:

te =
1− E[η]− ε̂

ζ̂
κ̂

1− E[η] + E[ηε] + ε̂κ̂
(21)

where the expectations of the elasticities are weighted with market shares, and
the elasticities ε̂ and ζ̂, as well as the term κ̂ defined in the Appendix, apply
all to the marginal sellers. Compared to the commission of the baseline model
(16), the relevant elasticities of pass-through and demand are replaced with
their weighted average values across sellers, and the additional terms account
for the selection effects induced by the commissions on the entry of sellers on
their platforms.19

Also in this more general framework, the equilibrium commission corre-
sponds to the solution of the problem of maximization of consumer welfare:

max
τ

∫ ĉ

0

[v(p(c, τ)) + τp(c, τ) |v′(p(c, τ))|] dG̃(c)

s.v. :
[p(ĉ, τ)(1− τ)− ĉ] |v′(p(ĉ, τ))|

2
= F

confirming our main result for which platform competition with endogenous
entry of sellers on each platform leads to effi cient choices from the point of view
of consumers.
The advantage of this model is that it allows one to reproduce heterogeneous

pricing across sellers and, most of all, the highly skewed distribution of sellers’
sales and revenues (as well as profits) which emerges on both appstores and
online marketplaces (Carere, 2012; Hagiu and Wright, 2015), where the leading
sellers account for most of the revenues and also of the commission revenues.
The number of multi-homing sellers is G̃(ĉ)2, while 2G̃(ĉ)[1−G̃(ĉ)] sellers single-
home only on one platform, and the former group raises a disproportionate part
of revenues and profits.

19While a direct comparison with (16) is inappropriate due to the changed nature of the
heterogeneity between sellers, one may notice that there are further effects pushing toward
lower commissions under the usual assumption that the demand elasticity is increasing in
prices. First, this implies that the pass-through is larger for ineffi cient sellers facing a more
elastic demand, generating a positive correlation between pass-through and demand elasticity,
with E[ηε] > E[η]E[ε]. Second, it implies that the marginal sellers face a more elastic demand,
namely ε̂ > E[ε].
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We should remark that in practice the platforms would gain from adopting
a more flexible monetization policy than the uniform commission assumed here.
In particular, the elimination of any commission on sellers that are not active in
equilibrium would allow some of them to enter and generate additional benefits.
This is consistent with the zero commission applied by mobile platforms on app
developers with revenues below a certain threshold, as well as with promotions
for small sellers implemented by most marketplaces. Moreover, a platform would
ideally change the commission rate across sellers’s types, reducing it in case of
higher pass-through or more elastic demand, and for sellers whose entry is more
elastic with respect to profitability. This is consistent with the fact that the
mobile platforms of Apple and Google collect high commission revenues from
digital apps provided at zero marginal cost and largely used on devices (games),
concede reduced commission rates for repeated subscriptions whose demand is
typically more elastic (music streaming), allow the circumvention of the com-
mission through web subscriptions for apps providing content at high marginal
cost (the reader rule for music streaming) or largely used on other platforms
(the multi-platform rule), and, finally, they entirely waive the commission for
apps that provide physical products outside devices, whose demand is much
more elastic (ride-hailing or food delivery). The differentiation of commission
rates is also consistent with the policies adopted by Amazon across different
product categories, with commissions often reduced to attract entry of sellers
in selected sectors (for instance fashion and luxury items).
As in the benchmark model, hybrid platforms may introduce own products

reducing commission rates on third party sellers to incentivize further their
entry. However, heterogeneity between sellers generates an additional incentive
for the platforms to imitate the most profitable products (possibly using sellers’s
information), which creates static benefits from lower prices on one side and
dynamic losses from lower investment on the other side. Masden and Vellodi
(2021) discuss further the welfare implications of this trade-off.

4 Substitutability between sellers’s products

The main microfoundation employed until now generated independent demands
for the products of the sellers. In practice, apps on appstores compete for
usage on devices and they are in part substitutes from the point of view of
consumers. Similarly, different products and services sold on marketplaces com-
pete to attract online spending by consumers and are therefore to some extent
substitutable, as assumed in analysis of online marketplaces by Anderson and
Bedre-Defolie (2020, 2021) and Zennyo (2021). We now extend the analysis to
account for these forms of substitutability.
We consider the simplest version of quasi-linear preferences that provides

demand functions depending on an aggregator of all prices. This is based on
the logarithmic transformation employed by Nocke and Schutz (2018), but anal-
ogous results would emerge with alternative (concave) transformations or more
general preferences delivering demand systems depending on a single aggregator
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(Bertoletti and Etro, 2021, 2022). The indirect utility:

V (x) = log

(∫ ni

0

v(pi(ω))dω

)
− d |li − x| − Pi (22)

implies, by Roy’s identity, that each seller ω faces the demand:

qi(ω) =
|v′ (pi(ω))|

Di

per consumer on platform i, where Di ≡
∫ ni

0
v(pi(k))dk is the additive price ag-

gregator that determines both consumer welfare and demand functions. Notice
that in the case of exponential subutilities v(p) = e−p/µ the model is isomorphic
to one based on a Logit foundation (Zennyo, 2021; Anderson and Bedre-Defolie,
2021), but more general versions are encompassed in this microfoundation. We
assume a constant marginal cost c ≥ 0 and a fixed entry cost F for each seller,
eliminating uncertainty for simplicity.20

Under monopolistic competition each seller ω on platform i = 1, 2 sets the
price to maximize gross profits:

πi(ω) =
xi[(1− τ i)pi(ω)− c] |v′ (pi(ω))|

Di

taking market share and aggregator as given, according to the same price rule
p = p(τ i) as in (4). Entry of sellers increases the aggregator reducing the gross
profits until they match the fixed cost. Accordingly, free entry pins down the
value of the aggregator on each platform i = 1, 2:

Di =
xi[(1− τ i)p(τ i)− c] |v′ (p(τ i))|

F
(23)

or, analogously, the number of sellers ni = Di/v(p(τ i)).

4.1 Equilibrium commissions

Given the equilibrium pricing and entry conditions, we can derive the Bertrand
equilibrium in the prices of the platforms. This allows us to compute the as-
sociated market shares and a new expression for the equilibrium differential
value:

Ω = log
D(τ i; Ω)

D(τ j ;−Ω)
+
τ inip(τ i) |v′ (p(τ i))|

D(τ i; Ω)
− τ jnjp(τ j) |v′ (p(τ j))|

D(τ j ;−Ω)

where the price aggregator satisfies the equilibrium free profit condition:

D(τ i; Ω) =

(
1 +

Ω

3d

)
[(1− τ i)p(τ i)− c] |v′ (p(τ i))|

2F
(24)

20This avoids the division between singlehoming and multihoming sellers, but uncertainty
on the entry cost could be added as in the baseline model. We could also generalize preferences
as V (x) =

(Di+H)
σ

σ
− d |li − x| − Pi with σ ∈ (0, 1) and H > 0, nesting loglinear preferences

(22) for σ → 0 and the baseline preferences (1) for σ → 1. All this would complicate the
analysis confirming the spirit of the main insights.
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which is decreasing in the commission rate: in practice, a higher commission
reduces profitability and therefore entry of sellers, which reduces consumer wel-
fare. Using the equilibrium numbers of sellers we can rewrite the equilibrium
expression for the differential value as:

Ω = log
D(τ i; Ω)

D(τ j ;−Ω)
+ τ iζ(p(τ i))− τ jζ(p(τ j))

Each platform sets the commission rate to maximize its own profits and analo-
gous steps to those of the benchmark model deliver a symmetric Nash equilib-
rium with Ω = 0 and a commission τe that satisfies:

ζ(p(τe)) + τeζ ′(p(τe))p′(τe) =
|Dτ (τe; 0)|
D(τe; 0)

(25)

assuming an interior solution. The left hand side is the marginal impact of
the commission on revenues, and the right hand side is the relative change of
the value of the aggregator due to reduced entry of sellers. As before, the
commission equates marginal revenues and costs.

4.2 Implications

To relate this model with our benchmark model, we can develop the formula
(25) using the slope of the surplus elasticity:

ζ ′(p(τ)) =
ζ(p(τ))

p(τ)
[1 + ζ(p(τ))− ε(p(τ))] , (26)

the impact of the commission on the aggregator (24) and the pass-through of
the commission rate on sellers’s prices (5). This provides a neater expression
for the equilibrium commission rate:

τe =
1− ε

ζ

1− η (1 + ζ − ε) (27)

which is positive for ζ > ε. If it is also in the unit interval, the commission is
decreasing in the demand elasticity ε and in the pass-through elasticity η, and
increasing in the surplus elasticity ζ, confirming earlier comparative statics. An
explicit derivation is easily obtained under zero pass-through, when a linear
demand confirms a commission of 50% and a loglinear demand confirms a zero
commission.21

21Under the subutility v(p) = e−p/µ sellers set the price p(τ) = c
1−τ +µ, the mass of sellers

on each platform is n(τ) = 1−τ
2F

, and the commission maximizes log [n(τ)v(p(τ))]+τp(τ)/µ ∝
log(1 − τ) + τ , which provides a zero commission. Of course, if the platforms cannot set
optimal access prices for consumers, as in the case of online marketplaces, the commissions
are higher as the main tool of monetization.
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4.2.1 Optimal commissions

In this model, the equilibrium commission remains the same as the one maxi-
mizing consumer surplus taking as given the entry and pricing processes, namely
solving the problem:

max
τ

logD(τ , 0) + τζ(p(τ))

Moreover, since there are no supracompetitive profits under free entry, the com-
mission is also the one that maximizes the total users’s welfare, that is the
surplus of consumers and sellers; and therefore it also maximizes total welfare.
The model can be extended to heterogeneous sellers with uncertain costs

as in the previous section, restoring the selection of the most profitable sellers
and of the multihoming ones, generating also a skewed distribution of revenues
and profits. In such a case the commission would maximize consumer welfare
and not users’s welfare. This clarifies that the conflict between the interest
of platforms and sellers concerning the commission rate is essentially a battle
for rents on the division of the inframarginal profits obtained by sellers. In the
absence of supracompetitive profits, the commission is simply set at the effi cient
level that maximizes total welfare, but in the presence of inframarginal sellers
obtaining positive profits the commission is set at the level that maximizes
consumer welfare.

4.2.2 Hybrid platforms

Zennyo (2021) and Anderson and Bedre-Defolie (2021) have recently analyzed
a marketplace with free entry of sellers that introduces an exogenous set of
products (as apps by Apple or private label products by Amazon) and can
replace some of the imperfectly substitutable products offered by other sellers.
Their aim is to verify the impact of such a strategy on the commission level,
on the endogenous number of products and on consumer welfare, and the main
result of Anderson and Bedre-Defolie (2021) is that an hybrid platform increases
a percentage commission and reduces entry and consumer welfare. Actually, for
a given commission, the introduction of products by the platform is neutral on
prices of sellers and consumer welfare, but it generates an incentive to increase
the commission to shift demand from third party sellers toward its own products.
We can extend our analysis to hybrid platforms in the same spirit. Let us

assume that each platform i provides m own products at cost c̄ and price p̄i,
generating a surplus function v̄(p̄i), which can differ from the one of the sellers.
For a given commission, the platform’s provision does not affect monopolistic
competition pricing by sellers and does not even affect the value of the aggre-
gator:

Di = (ni −m)v(p(τ i)) +mv̄(p̄i)

in the free entry equilibrium, which is still given by (23), a well known neu-
trality property for this class of games with a leader and endogenous entry of
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followers.22 Taking into account that third party products generate commission
revenues and own products generate direct profits, we can amend the expression
for the differential value of the platforms as:

Ω = log
D(τ i; Ω)

D(τ j ;−Ω)
+ τ iζ(p(τ i))− τ jζ(p(τ j)) +

+m

[
∆(τ i, p̄i)

D(τ i,Ω)
− ∆(τ j , p̄j)

D(τ i,−Ω)

]
where ∆(τ i, p̄i) ≡ (p̄i− c̄) |v̄′(p̄i)|−τ iζ(p(τ i))v̄(p̄i) refers to the profits generated
by a product of platform i net of the lost commission revenues. The last new
term represents the difference in net profits that the platforms obtain from their
products, and that are shifted to consumers in equilibrium through lower access
prices.
Each platform selects the prices of its own products taking as given the price

aggregator, since this is indeed fixed under free entry, but taking into account
the opportunity cost of losing commission revenues on sellers’s products, which
increases prices above marginal costs. Maximizing the differential value with
respect to prices of platform i, that is maximizing ∆(τ i, p̄i), provides price rules
p̄(τ i) satisfying:

p̄ =
ε̄(p̄)c̄

ε̄(p̄)− 1− τ iζ(p(τ i))

where ε̄(p) = − v̄
′′(p)p
v̄′(p) is the demand elasticity for the platforms’s products.

One can verify that the markup is the same as that of the sellers under identical
isoelastic surplus functions, but otherwise, it can be either higher or lower.23

Each platform sets its commission rate taking into account the additional
effects on the price aggregator and on the opportunity cost of losing commission
revenues (by the envelope theorem the effect on the price of own products is
null). The former mechanism (analogous to what found by Anderson and Bedre-
Defolie, 2021) pushes toward higher commissions to shift demand toward the
platform’s products, but the latter (analogous to what found in our benchmark
model) pushes toward lower commissions because these are applied to a smaller
number of sellers. The Nash equilibrium commission for the hybrid platforms
satisfies:

ζ(p(τe)) + τeζ ′(p(τe))p′(τe) =
|Dτ (τe; 0)|
D(τe; 0)

[
D(τe; 0)−m∆(τe)

D(τe; 0)−mv̄(p̄(τe))

]
where, using the prices of the platforms’s products, we can express ∆(τ) =

22For a related statement of the neutrality property see Etro (2011) and Anderson et al.
(2020). For an extension to strategies of the leader affecting the followers see Alfaro and
Lander (2021).
23Under the Logit microfoundation, the markup of each platform is higher than that of the

sellers under a percentage commission, as noticed by Anderson and Bedre-Defolie (2021), but
is the same under a specific commission, as noticed by Zennyo (2021). This is what determines
the different results of these works.
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∆(τ , p̄(τ)) as:

∆(τ) = v̄(p̄(τ))

[
ζ̄(p̄(τ))

ε̄(p̄(τ))
[1 + τζ(p(τ))]− τζ(p(τ))

]
> 0

with ζ̄(p) ≡ − v̄
′(p)p
v̄(p) as the surplus elasticity for the platforms’s products. The

new formula for the commission of hybrid platforms extends (25) with a new
term in squared parenthesis on the right hand side, which affects the marginal
cost of reducing entry of sellers. On the one side, demand is shifted to the
products of the platforms generating additional profits, which induces a sub-
stitution effect that pushes for higher commissions, especially when ∆ is large.
On the other side, some sellers are replaced by products of the platforms, and
it becomes more convenient to attract other sellers with lower commissions to
expand revenues on the extensive margin and try to attract purchases by new
customers, a sort of income effect that is large when v̄ is large.
Either effect can prevail depending on the underlying preferences for the

platforms’s products, therefore the commissions can either increase or decrease
with the introduction of platforms’s products. In particular, one can verify that
∂τe/∂m ≷ 0 if ∆(τ) ≷ v̄(p̄(τ)) which is equivalent to ε̄(p̄(τ)) ≶ ζ̄(p̄(τ)), so
the introduction of own products leads to a reduction of commission rates when
their demand is more elastic than their surplus.24 We should remark that in the
absence of access prices (as in the analysis of Anderson and Bedre-Defolie, 2021),
the commissions would be set at higher levels as the main form of monetization,
but again it can be shown that, depending on the underlying microfoundation,
hybrid marketplaces could either increase or reduce commissions compared to
pure marketplaces, generating an ambiguous impact on welfare.
In our framework the equilibrium commission remains the welfare maximiz-

ing one, and the introduction of a product by a platform is profitable only if it
increases the total surplus created and shared with consumers. This is again in
contrast with results emerging in the absence of commissions and of any benefits
from differentiation between products (Padilla et al., 2021). Overall, our model
suggests that there is no basis for a ban of the dual mode of hybrid platforms,
which confirms the findings obtained in different frameworks by Hagiu et al.
(2020) and Etro (2021b).

5 Breaking the alignment

In this Section we extend the baseline model in ways that can break the align-
ment of interests between platforms and consumers. First, we consider a direct
channel through which sellers provide their own products, which can reduce

24The equilibrium commission does not change in the special case of exponential subutilities
for which ζ̄(p) = ε̄(p). One can notice that the commissions set by Apple and Google have been
essentially constant over time (also after the introduction of successful apps by the platforms),
except for reductions introduced for special categories of purchases (such as renewals of app
subscriptions).
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the equilibrium commission below the optimal level, and then we consider con-
sumers’s myopia in the evaluation of the products purchased on the platform,
which instead increases the equilibrium commission above the optimal level.25

A related source of excessive commissions analyzed elsewhere emerges when
consumers differ in the valuation of the quality of the platforms’services and
one of them is an ad-funded platform (see Etro, 2021a).
Another mechanisms that breaks the alignment has been emphasized by

Jeon and Rey (2021) considering a unique entry cost that allows sellers to be
active on both platforms with no platform-specific costs: this leads to excessive
commissions and too little entry of sellers because the platforms neglect the
negative externality that high commissions generate on sellers’s investments.26

Similarly, in our framework we could add a preliminary stage where a common
pool of potential sellers is created through investments driven by the expected
profitability on both platforms, and then sellers enter each platform if they can
cover platform-specific fixed costs (in the spirit of Melitz, 2003). This would lead
to excessive commissions because the platforms would ignore the impact on the
investment stage (which does not affect the differential value of the platforms)
and would internalize only the impact on the fraction of selected sellers. How-
ever, the commission levels would be still moderated by positive pass-through
and high demand elasticity and, in general, by platform competition: the reduc-
tion of a commission by one platform would increase the total number of sellers,
but it would also attract more of them to the platform that has reduced the
commission, creating the incentives to set low commission rates. The practical
relevance of excessive commissions is limited when platform-specific profitabil-
ity and platform-specific costs are important for entry of sellers, and when the
preliminary investments of perspective sellers are also driven by profitability on
third-party platforms.

5.1 Direct channels for sellers

Some sellers, for instance large sellers for online marketplaces or music apps and
games for app stores, are typically available on other platforms and consumers
can usually purchase their products also through a direct channel (as their
own website accessed through desktop computers). In such a case, a platform
can only collect commission revenues in case of purchases through the same
platform. Since consumers typically enjoy access through a single marketplace
or app store, they can be available to pay higher prices there, while sellers are
available to allow this to the extent that they can obtain higher revenues net
of the payment of commissions.27 Both aspects, however, generate a constraint

25 I am extremely grateful to Benno Buehler for inspiring and discussing these extensions.
26This ineffi ciency could materialize if mobile platforms were forced (by regulation) to host

the same competing app stores, so that any app could be automatically available on all
platforms.
27For instance, Spotify gave up to subscriptions through the Apple app store to avoid

the associated commission. Alternative strategies for sellers facing heterogeneous consumers
include setting much higher prices on the platform compared to the direct channel, to attract
customers with high willingness to pay or high nuisance costs from purchasing through the
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on the commission rates that platforms can set.
In our baseline model, let us assume that payment for services through the

direct channel generates nuisance costs reducing the surplus from usage on the
platforms to λv(p) for λ ∈ (0, 1). If a seller decides to make available its products
only through the direct channel, it raises profits:

π̃i = xi (p(0)− c)λ |v′ (p(0))|

from consumers of platform i, where the profit-maximizing price p(0) corre-
sponds to the one in the absence of commissions. Then, the platform can only
raise positive commission revenues if π̃i ≤ πi(τ), that is for a commission rate
below a threshold τ̄ , which, using equilibrium pricing, can be expressed as fol-
lows:

τ̄ = 1− λζ(p(0))ε(p(τ̄))v (p(0))

ζ(p(τ̄))ε(p(0))v(p(τ̄))
(28)

We should also check that consumers prefer access through the platform, namely
that v (p(τ̄)) > λv (p(0)), a condition which is here assumed satisfied.28 When-
ever τ̄ < τe, both platforms set commission rates at the upperbound and con-
sumers purchase through the platforms. This limits the commission revenues,
increases the equilibrium access prices above the unconstrained equilibrium and
induces excess entry of sellers, which breaks the alignment between the interest
of platforms and consumers creating consumer harm. The ineffi ciency is due to
a negative externality between consumers, who have an incentive to purchase
cheaper services through the direct channel ignoring that this reduces commis-
sion revenues and increases the prices of devices for all consumers. In such a case
anti-circumvention rules aimed at avoiding the constraint on commission rates
can be actually effi cient, raising revenues that are entirely shifted to consumers
through lower prices of the devices.29

A similar outcome emerges in case of entry costs that are not platform-
specific. As shown by Jeon and Rey (2021) this scenario leads to an uncon-
strained equilibrium with excessive commissions (because the platforms do not
internalize the impact of their choices on sellers). However, the ability of sell-
ers to monetize also through a direct channel introduces a binding constraint
on the commission rates, leading to ambiguous welfare consequences (because
consumers do not internalize the impact of their choices on other consumers):
if the constraint is strong enough, the commissions would be set below the ef-
ficient level from the point of view of consumers. We should also remark that

direct channel, and adopting freemium models to monetize on ads from customers with low
willingness to pay.
28For the prominent family of power surplus functions, nesting linear, loglinear, isoelastic

and other demands (see Etro, 2021b), the threshold simplifies to τ̄ = 1 − λv(p(0))/v(p(τ̄)),
which has a unique root in the unit interval.
29We have also explored the case where consumers are heterogeneous in nuisance costs from

using the direct channel. Customers with low nuisance costs purchase through the direct
channel, generating a negative externality on the other consumers through an increase of
the price of devices. Also in this case anti-steering rules may allow the platform to increase
commission revenues and make the average consumer better off.
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equilibria with insuffi cient entry generate a natural incentive for the platforms
to offer their own products with exclusivity (as private label products on on-
line marketplaces or own apps on app stores), enhancing the benefits of hybrid
platforms.

5.2 Myopic consumers

Behavioral economics has widely shown that consumers are often engaged in
impulsive behavior and suffer of myopia in complex decisions (see, for instance,
Thaler et al., 1997). Consumers who purchase a durable good and subsequently
purchase complement products in an aftermarket may tend to underestimate the
impact of future purchases of secondary products on the value of the primary
good in the beforemarket, leading to opportunistic behavior by suppliers with
market power on both goods. For instance, in the competition between mobile
application ecosystems, it has been argued that devices compete in a before-
market, apps’services are purchased in an aftermarket, and the platforms may
exploit consumers’s myopia in setting commissions. A well-known constraint on
this kind of opportunistic behavior is competition in the beforemarket, which
shifts all the aftermarket revenues into lower access prices. We now evaluate
the impact of this mechanism in our duopoly model by introducing some form
of consumers’myopia on the ex ante valuation of the benefits obtained from
purchases of services.
Let us assume that, at the time of purchasing a device, consumers perceive

only a fraction θ ∈ [0, 1] of the surplus generated from future purchases of
sellers’s products (for instance, if θ = 0 they do not perceive any surplus from
future app purchases and simply buy the cheapest device). In our basic model
the pricing by the sellers is not affected, but the Bertrand equilibrium prices of
the platforms become:

Pi = h+ d+
θ[niv(p(τ i))− njv(p(τ j))]− 2τ inir(τ i)− τ jnjr(τ j)

3

emphasizing that the differential surplus is underestimated, while the link be-
tween commission revenues and prices of devices remains the same as under full
rationality. Myopia reduces the strength of the network effects that link entry
of sellers and demand for each platform. Extending the earlier analysis we can
amend (13) into:

1− η
(

1 +
τeε+ θ − 1

1− τe

)
=
θv + τer

2

G′(π)

G(π)
(29)

with ∂τe/∂θ < 0: myopia increases the equilibrium commission because it in-
creases the marginal revenues on sellers on the left hand side and reduces the
marginal costs of lost entry on the right hand side. For instance, under the
Pareto distribution (2) we obtain:

τe =
1− θ

(
η + ε

ζκ
)

1− η + εη + εκ
(30)
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which is decreasing in θ. Nevertheless, notice that for high myopia the commis-
sion is still relatively low when the elasticities of demand (ε), pass-through (η)
and entry (κ) are high enough.
The commission rate that maximizes (paternalistically) consumer welfare ex

post remains the same as in the benchmark model, therefore limited rationality
of consumers pushes toward excessive commissions. The intuition is that the
platforms put a lower weight on the surplus generated by the sellers due to the
fact that the same consumers put a lower weight on that in evaluating different
platforms. However, consumers’s myopia does not affect the commission rate
compared to the one emerging under perfectly competitive platforms, it does
not affect the pass-through of commission revenues into lower access prices since
this remains full as under perfectly competitive platforms, and finally, it does
not even affect the profits of the platforms, which remain determined by their
differentiation in the beforemarket. Accordingly, the main consequence of my-
opia is an ineffi cient reduction of the prices in the beforemarket associated with
insuffi cient entry of sellers in the aftermarket (independently from the strength
of competition). This is a scenario where platforms could create further gains for
consumers by committing to lower commission rates or simply by introducing
own products which bypass the mentioned ineffi ciency.

6 Conclusion

We have extended the analysis of competition between two-sided platforms to
the case of monopolistic competition between third party sellers and free en-
try on each platform. This framework applies in particular to device-funded or
subscription-based platforms, and tends to generate an effi cient allocation from
the point of view of consumers, even in case of hybrid platforms and with alter-
native microfoundations of sellers’s demand. These results are in contrast with
the idea that a device-funded platform would systematically harm consumers
in the long run through excessive commissions or self-preferencing aimed at
foreclosing entry.
We have also discussed extensions that lead to departures from the basic

alignment of interest between platforms and consumers. For instance, consumer
myopia or externalities in entry decisions can generate commissions above the
levels that maximize consumer welfare. This suggests that to judge whether
platforms set ineffi cient commissions requires specific investigations on the par-
ticular market conditions where they operate. Nevertheless, we should also
stress that setting prices above the level that maximizes consumer welfare is
not the relevant threshold for antitrust intervention or for the adoption of more
pervasive forms of platform regulation.
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Appendix: the case of heterogeneous sellers

In this Appendix we solve for the equilibrium commission rate in the model
with heterogeneous sellers. The solution of the free entry system can be char-
acterized after rewriting it as follows:(

1 +
Ω

3d

)
[p(ĉ1, τ1)(1− τ1)− ĉ1] |v′(p(ĉ1, τ1))|

2
= F(

1− Ω

3d

)
[p(ĉ2, τ2)(1− τ2)− ĉ2] |v′(p(ĉ2, τ2))|

2
= F

which now defines two cut-off functions ĉi(τ i,Ω) depending on the own commis-
sion rate and the value Ω which satisfies:

Ω =

∫ ĉi(τ i,Ω)

0

[v(p(c, τ i)) + τ ip(c, τ i) |v′(p(c, τ i))|] dG̃(c) +

−
∫ ĉj(τ i,Ω)

0

[v(p(c, τ j)) + τ jp(c, τ j) |v′(p(c, τ j))|] dG̃(c)

Since total differentiation of the free entry condition implies:

dĉi(τ i,Ω)

dτ i
= −p(ĉi, τ i)

the FOCs for the choice of τ i can be expressed as follows:∫ ĉi(τ i,Ω)

0

[v′(p(c, τ i))− τ iv′(p(c, τ i))− τ ip(c, τ i)v′′(p(c, τ i))]
∂p(c, τ i)

∂τ i
dG̃(c)+

−
∫ ĉi(τ i,Ω)

0

p(c, τ i)v
′(p(c, τ i))dG̃(c)−p(ĉi(τ i,Ω), τ i)v(p(ĉi(τ i,Ω)), ti)G̃

′(ĉi(τ i,Ω))

+p(ĉi(τ i,Ω), τ i)τ ip(ĉi(τ i,Ω), τ i)v
′(p(ĉi(τ i,Ω)), τ i)G̃

′(ĉi(τ i,Ω)) = 0

where the impact of the commission can be computed as:

∂p(c, τ i)

∂τ i
=
η(p(c, τ i))p(c, τ i)

1− τ i
which depends on the pass-through elasticity of the specific seller. The FOCs
for the choice of τ j can be derived analogously.

In a symmetric equilibrium we must have Ω = 0 and ĉ1(τ , 0) = ĉ2(τ , 0) = ĉ.
Therefore, using the equilibrium pass-through elasticity above, we can obtain
the Nash equilibrium condition:∫ ĉ

0

[v′(p(c, τe))− τev′(p(c, τe))− τep(c, τe)v′′(p(c, τe))] η(p(c, τe))p(c, τe)

1− τe dG̃(c) =

=

∫ ĉ

0

p(c, τe)v′(p(c, τe))dG(c)+p(ĉ, τe) [v(p(ĉ, τe))− τep(ĉ, τe)v′(p(ĉ, τe))] G̃′(ĉ)
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Standard manipulations allow us to rewrite this implicit expression for the
equilibrium commission rate as:

τe =
1− E[η]− ε̂

ζ̂
κ̂

1− E[η] + E[ηε] + ε̂κ̂

where:

E[x] =

∫ ĉ

0

$(c)x(c)dG̃(c) with $(c) =
p(c) |v′(p(c))|∫ ĉ

0
p(s) |v′(p(s))| dG̃(s)

,

the elasticities ε̂ = ε(p(ĉ, τe)) and ζ̂ = ζ(p(ĉ, τe)) apply to the marginal sellers,
and we defined:

κ̂ =
$(ĉ)F

2 |v′(p(ĉ, τe))|
again referred to the marginal seller.
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