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Abstract

This paper studies platform-fee setting when app developers differ in the complemen-
tary value they obtain from users. This heterogeneity determines fee pass-through: some
developers raise prices when fees increase (Edgeworth paradox), whereas others lower
prices. As a result, monopoly commissions need not be socially excessive. The welfare
comparison depends on the composition of app types and on pass-through elasticities.
App-store entry also has ambiguous effects. A rival store can discipline the incumbent
integrated store by attracting consumers. Since the fee decreases and some multi-store
developers care about the average fee, prices increase for some consumers. We find that
consumer and developer surplus can move in opposite directions. We identify sufficient-
statistic conditions for when monopoly fees are locally excessive and when app-store
competition improves surplus.
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1 Introduction

App stores currently host approximately 4.8 million apps, which in 2025 generated an estimated
$150 billion in revenue from in-app purchases and subscriptions.1 The dominant app stores
(Apple’s App Store and Google Play) have traditionally charged a 30% commission fee for these
transactions, which has been deemed excessive by developers.2

Some developers have tried to avoid app store fees by steering consumers to alternative
subscription options or launching third-party stores. These possibilities have traditionally
been blocked or hindered by Apple and Google, leading to intense litigation and regulatory
scrutiny. For example, these practices were central to Epic Game’s lawsuits against Apple,
Google, and Samsung.3

In 2023, the European Commission designated the App Store and Play Store as Core
Platform Services under the Digital Markets Act (DMA). Article 6(4) of the DMA stipulates that
gatekeepers must allow third-party stores to be installed and function seamlessly within their
operating systems, and Article 5(4) requires that app developers are permitted to communicate
directly to consumers about alternative subscription options. Conventional wisdom suggests
that introducing competition would reduce commission fees and benefit developers.4

In this paper, we study the effects of within-device app store competition and steering
on commission fees, developer profits, and consumer surplus. Our central finding is that
competition between an integrated and a third-party store does not mechanically lower
commission fees. Even when entry occurs and commission fees decrease, the welfare effects
are redistributive: developers benefit, but consumer surplus may fall.

We present a tractable model of a two-sided market where developers provide apps and
sell them to consumers through competing app stores. Consumers own a device and decide
which apps to subscribe to after observing prices, given heterogeneous valuations.5 Devel-
opers can distribute through one or both stores and set app subscription prices. They also
earn heterogeneous complementary payoffs from users: some apps benefits from positive
complementary payoffs (such as advertising revenue, data monetization, or follow-on sales)
whereas other receive negative complementary payoffs (such as marginal cost of production,
costs from using AI and cloud services, -or per-user costs exceeding complementary revenues).
Consistent with current practice, stores charge ad valorem fees on subscription revenue but

1See https://sensortower.com/state-of-mobile-2025.
2Since January 2021, businesses with earnings below $1 million became eligible for a reduced 15% commission

rate on the App Store. A similar reduction was introduced by Google in July 2021.
3See https://www.theverge.com/23959932/epic-v-google-trial-antitrust-play-store-fortnite-recap and https:

//www.theverge.com/policy/2024/9/30/24256395/epic-sues-google-samsung-antitrust-auto-blocker.
4For example, the UK Competition and Markets Authority (CMA) states that “[i]f other distribution channels

were effective constraints on the App Store and Play Store, we would expect to see lower commission rates or
increased quality” (CMA, 2022, p.82).

5For most of the paper, we focus on within-device competition. As noted by the CMA (2022, p.28), “[u]sers
rarely switch between iOS and Android devices—with material perceived barriers to switching, such as losing the
ability to connect to other personal smart devices.”
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not on these complementary payoffs which are unobservable to the stores.6 The two stores
are symmetric, except that the integrated store has a default advantage: it is pre-installed on
devices, while the third-party store must be installed by consumers at a heterogeneous cost.7

Once a developer creates an app, it can make it available on both stores at no additional cost.8

The key mechanism in our model is the Edgeworth paradox for ad valorem fees. Because
stores tax subscription revenue but leave complementary revenue untaxed, a higher commission
reduces the relative return to the taxed channel. For developers with positive complementary
payoffs per user, this induces them to lower app prices in order to expand their user base and
earn more through the untaxed channel. For developers with negative complementary payoffs
pass-through is positive, as in the standard case.

First, we characterize the incentives of a monopolist. A natural benchmark for evaluating
competition policy is whether the privately optimal monopoly fee is excessive relative to the
social optimum. Unlike recent work that finds the private monopoly fee to be systematically
excessive (Bisceglia and Tirole, 2023; Gomes and Mantovani, 2025; Wang and Wright, 2025;
Teh and Wright, 2026), fee regulation in the presence of developers with heterogeneous
complementarity payoffs and of the Edgeworth paradox makes the analysis less standard.
Because developers with positive complementarity revenues lower their prices when fees
rise, a higher commission can paradoxically benefit consumers by reducing app prices across
the dominant segment of the market. When these apps account for a sufficiently large share
of the market—so that the revenue-weighted average pass-through is negative—a marginal
increase in the monopoly fee raises both consumer surplus and total welfare. In this case,
the private fee is too low from a welfare perspective, not too high. Only when apps with
negative complementarity revenues are sufficiently prevalent higher fees raise prices and
harm consumers, so the private fee is excessive. The composition of developer types therefore
determines not only the direction of pass-through but also the direction of desirable fee
regulation.

Second, we study the effects of app store competition on fees and the welfare of the
participants. This heterogeneity in pass-through determines whether a third-party store can
attract consumers. If the entrant charges a lower fee than the integrated store, negative-
complementarity developers set lower prices on the entrant, giving consumers a reason to
install it. Positive-complementarity developers face the opposite incentive: a lower fee on the
entrant would call for a higher price there, but setting a higher price routes all consumers to
the integrated store, which is suboptimal. These developers therefore endogenously adopt
price parity across stores—setting the same price in both and behaving as if they faced the

6We focus on subscription revenue, but our results also hold if developers monetize in-app purchases.
7Many mobile devices come with pre-installed stores. For example, the App Store is embedded within iOS on

iPhones and iPads, Google Play is typically pre-installed on Android devices, and Huawei’s AppGallery is the
default store on Huawei and Honor devices.

8Because apps run on the same operating system, the costs of making an app available on an additional
store are likely to be small. This contrasts with situations in which developers need to create apps for different
ecosystems (e.g., Apple and Google), which typically involves costly porting.
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weighted-average fee—without being required to do so by either platform.9 Because of price
parity, consumers obtain no strict surplus gain from installing the third-party store for these
apps.

When some developers have negative complementary revenues, entry occurs and competi-
tion is viable, but the effect on the integrated store’s fee is ambiguous. Two forces operate in
opposite directions. The business-stealing effect: a higher fee by the integrated store induces
more consumers to install the entrant, exerting competitive discipline. The average-fee effect:
positive-complementarity developers price under the average fee (since some consumers join
the independent store, thus prices are set based on the average commission fee), which softens
the revenue loss to the integrated store from raising its posted fee and can push the equilibrium
fee above the monopoly level. The integrated store’s equilibrium fee can therefore exceed or
fall below the monopoly fee, depending on which force dominates. We identify conditions
under which this is the case.

The welfare implications reflect this ambiguity. Entry weakly increases aggregate developer
surplus: fees fall on at least some transactions, which raises developer profits. Consumer sur-
plus, however, is a priori ambiguous. Consumers gain from cheaper negative-complementarity
apps and—for those who install the entrant—from the entrant’s additional price advantage on
those apps. They may lose, however, from higher prices on positive-complementarity apps
(which rise as lower average fees make subscription revenue more attractive relative to the
complementary channel), from some apps switching from a free to a paid business model,
and from having to bear store-related installation costs. App-store competition can therefore
generate a see-saw effect, redistributing surplus from consumers to developers. In the limit
case wherein all developers have non-negative complementary revenues, the third-party store
creates no adoption value regardless of its fee. No consumer installs it, and the integrated store
charges the monopoly fee.

We further identify a sufficient condition under which this redistribution takes the form
of a sharp see-saw. When negative-complementarity apps—those that generate the entrant’s
adoption advantage—account for a negligible share of the market, consumer and developer
surplus move in exactly opposite directions, with the threshold given by a single sufficient
statistic comparing the response of the integrated store’s posted fee to the induced change in
the average fee. The sign of the posted fee is, on its own, uninformative: entry can raise the
posted fee yet lower the average fee paid by the dominant mass of developers, in which case
developer surplus rises while consumer surplus falls, as positive-complementarity apps raise
their prices through the Edgeworth channel. Only when the average fee rises does the see-saw
reverse, benefiting consumers at the expense of developers.

The rest of the paper is organized as follows. In Section 2 we present the model. In Section 3
we solve the monopoly benchmark and characterize the welfare properties of the privately

9This finding aligns with anecdotal evidence that developers set the same price across stores. Neither Apple
nor Google imposes price-parity clauses in its app store agreements.
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optimal fee. In Section 4 we analyze within-device app store competition: we establish the price-
parity result, characterize equilibrium fees, and study the welfare effects of entry. In Section 5
we study the effects of imposing vertical restraints under competition. Section 6 provides
concluding remarks. All proofs not contained in the main text are collected in Appendix A.

Related literature. Monopoly platform fees and regulation. Several recent papers study
whether the private commission fee chosen by a monopoly app store is excessive and whether
regulation improves welfare.

Gans (2024) shows that, in a device-bundled model, the unregulated commission maxi-
mizes consumer surplus, so that developers and the social planner prefer a lower fee while
consumers do not. Anderson and Bedre-Defolie (2024) reach a similar conclusion in a model
with heterogeneous app quality: limiting commissions could expand the app base but raises
consumer prices. By contrast, we study within-device store competition for a fixed device
decision, and we find that the private fee can be either too high or too low depending on the
composition of developer types.

Bisceglia and Tirole (2023) identify the importance of zero lower bounds on both core
services and digital goods in constraining platform fee setting. In their setting, the optimal
fee equals the ancillary benefit that developers earn per user, and identify a neutrality re-
gion in which the see-saw between developer and consumer surplus operates symmetrically.
Gomes and Mantovani (2025) derive a Pigouvian fee cap under platform-imposed price parity:
commissions should not exceed the informational externality the platform generates. Wang
and Wright (2025) derive an efficient cap based on the markup differential between the direct
channel and the platform. These papers find that the private fee is excessive. In our model,
this conclusion is conditional: because pass-through is negative for positive-complementarity
developers (Edgeworth paradox), a cap on fees can paradoxically harm consumers by raising
app prices. The direction of desirable regulation depends on the aggregate pass-through across
developer types, which is an empirical object.

Platform competition and developer fees. The closest paper to ours is Jeon and Rey (2026),
who study how the competition between integrated device manufacturers affects device prices,
ad valorem fees, and app development. They find that competition between platforms leads
to higher fees than what would maximize consumer surplus and social welfare. In their
framework, raising the commission on one platform reduces the number of apps available on
the rival platform, particularly when developers can easily port their apps between platforms
(economies of scope). This effect discourages app development.

Our paper also relates to Teh and Wright (2026), who develop a general framework to
analyze how platforms’ design of multiple instruments (i.e., commission fees, market entry,
self-preferencing, and price parity clauses) affects sellers and overall welfare in two-sided
markets. In competitive bottleneck settings, even when platforms compete for buyers, they
act as gatekeepers for sellers, often leading to distorted outcomes that harm sellers. They find
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that when competition between platforms generates spillovers (e.g., when fees set for sellers
impact consumers’ utility on another platform), distortions are more likely to be amplified.
These negative externalities cause platforms to compete less vigorously for sellers, leading
to higher fees and more restrictive policies. Teh and Wright (2026) conclude that addressing
these distortions may require policy interventions, such as preventing platforms from banning
third-party stores, allowing developers to steer users toward cheaper alternatives, or directly
regulating fees. We show that fee regulation may not necessarily be optimal in the context of
monopoly and that competition between app stores may have redistributive effects.

Etro (2023) examines platform competition via device pricing and finds that competition
redistributes commission revenues to buyers. Scott Morton (2024) provides a policy analysis of
DMA provisions expected to stimulate fee competition; our paper offers a theoretical reason
why this argument can benefit developers and bring down the average fee, but may harm
consumers via high prices (and more apps switching from free to payment-based).

Endogenous price parity. A key feature of our analysis is the average-fee effect: when positive-
complementarity developers adopt price parity, they price under the average fee across stores
rather than under the store-contingent, which softens the revenue loss to the integrated store
from raising its posted fee. This mechanism, which can push the integrated store’s fee above
the monopoly level, is absent from the existing price-parity literature (?Johnson, 2017; Gomes
and Mantovani, 2025), where price parity is platform-imposed and the strategic effect of the
average fee on incumbent pricing incentives is not analyzed. Gomes and Mantovani (2025)
study price parity as an exogenous platform-imposed clause and find it raises platform power,
making fee regulation necessary. In our model, price parity arises endogenously as a developer
equilibrium outcome, without any platform-imposed restriction. This distinction matters for
policy: banning parity clauses (as the DMA does) will not eliminate parity if it is self-imposed.

Ad valorem fees and the Edgeworth paradox. Our paper contributes to the literature on ad
valorem taxation of multi-product firms. The Edgeworth paradox—whereby an ad valorem tax
on one product of a multi-product monopolist induces a price reduction on that product—has
been studied in general settings by Armstrong and Vickers (2023) and D’Annunzio and Russo
(2025). More broadly, the sign and size of pass-through is the relevant sufficient statistic for
incidence and welfare under imperfect competition (Bulow and Pfleiderer, 1983; Weyl and
Fabinger, 2013), and the conditions under which an ad valorem tax raises or lowers prices are
central to the incidence literature (Delipalla and Keen, 1992; Anderson, de Palma and Kreider,
2001); our contribution is to let this sign vary across developers within a single platform.

We apply this mechanism to app stores, where stores tax subscription revenue but not
complementary revenue such as advertising or data monetization. A related paper is Miao
(2022), who finds negative pass-through for in-app purchases when fees apply to both apps
and ancillary goods, through a revenue-shifting mechanism between the two goods. Our
mechanism differs: negative pass-through arises from the interaction of subscription revenue
and a separate complementary market, and we endogenize store fees and study competition
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between stores. D’Annunzio and Russo (2024) examine distortions from ad valorem fees in
a freemium model where developers choose the quality of free and premium tiers; they find
higher platform revenues from complementary sources (device sales, ads) lead to higher fees.
This is distinct from the Edgeworth channel in our paper. Heresi and Lefouili (2024) study how
app store fees affect the choice between subscription-based and ad-based business models; a
higher fee can induce developers to become ad-supported, which is also implicitly present in
our case since when facing a lower fee some developers with positive complementary revenues
and zero price find it optimal to introduce a positive price.

2 Model setup

Two app stores, 𝑖 = 𝐴, 𝐵, mediate transactions between app developers and consumers. Each
consumer owns a device (e.g., a phone or tablet), and wants to install apps on it. Developers
can develop apps and distribute them through one or both stores. In addition to earning
subscription revenue from consumers, developers obtain complementary revenues by selling
additional products or services. For example, a developer may sell subscriptions to a music app
and generate complementary revenue through advertising or by monetizing consumer data.

Store 𝐴 is an integrated store—owned by the device manufacturer—and is pre-installed on
consumer devices. Store 𝐵 is a third-party store and must be installed by consumers before
they can use it to purchase apps. Stores compete to attract consumers and developers, and
profit by charging ad valorem fees on the prices charged by developers. These fees cover the
multiple services needed to make transactions in the store, such as certification, hosting, and
payment processing.10

Consumers. There is a continuum of consumers of mass 1. Each consumer has an id-
iosyncratic valuation 𝑣𝑖 ≥ 0 for each app 𝑖 , drawn independently from a distribution with a
twice-differentiable cumulative distribution function (CDF) 𝐹 over ∖+, where 𝐹 is increasing
and has an increasing hazard rate.

We assume that valuations are independent across consumers and apps, that is, a consumer’s
valuation for a given app is the same across stores.11 Thus, the integrated store has no advantage
in terms of app integration or performance.12 For simplicity, we assume that if a consumer is
indifferent between purchasing an app from either store, she chooses 𝐵.

Whenever a consumer installs 𝐵, she incurs an adoption or installation cost 𝜎 , drawn
independently from a distribution with continuously twice-differentiable CDF 𝐺 (𝜎) over ∖+,

10For a more comprehensive discussion of Apple’s store fees under the DMA, see Crémer, Dinielli, Heidhues,
Kimmelman, Monti, O’Grady, Podszun, Schnitzer, Scott Morton and de Streel (2025).

11See Jeon and Rey (2026) for a similar assumption in the the context of platform competition.
12In real-world markets, the integrated store is likely to have an advantage in this dimension. This assumption

allows us to focus on the most favorable scenario for entry.
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with 𝐺 (0) = 0. The existence of an installation cost implies that the integrated store has a
default advantage.

In what follows, we denote the measure of consumers installing 𝐵 (and therefore multi-
homing across stores) by𝑚. Consumers who do not install 𝐵 can only make purchases through
𝐴. Thus, 1 −𝑚 represents the measure of singlehoming consumers.

App developers. There is a continuum of developers of mass 1. Each developer 𝑖 ∈ [0, 1]
sets a price 𝑝𝑖 𝑗 for its app on store 𝑗 = {𝐴, 𝐵} and earns a complementary payoff 𝜆𝑖 per each
user that installs its app, where 𝜆𝑖 is drawn independently from a distribution with CDF 𝐻
over Λ ≡ [𝜆, 𝜆], with 𝜆 < 0, and 𝜆 > 0. This payoff represents the net gain from having an
additional user, and is equal to the complementary revenue minus the marginal cost. Apps
with negative 𝜆𝑖 have higher marginal costs than complementary revenues. Let Λ− ≡ [𝜆, 0)
and Λ+ ≡ [0, 𝜆]. All other fixed and variable costs are equal to zero. We also assume that
porting an app to either store is costless, that is, after developing an app, a developer does not
pay additional costs for joining one or both app stores.

Let 𝑎 ∈ [0, 1] and 𝑏 ∈ [0, 1] be the ad valorem fees charged by 𝐴 and 𝐵. If developer 𝑖
develops its app and sells 𝑞𝑖𝐴 subscriptions in 𝐴 and 𝑞𝑖𝐵 in 𝐵, its profit is

𝑞𝑖𝐴 [(1 − 𝑎)𝑝𝑖𝑎 + 𝜆𝑖] + 𝑞𝑖𝐵 [(1 − 𝑏)𝑝𝑖𝑏 + 𝜆𝑖] .

App stores. Consistent with current practices, we assume that fees are levied on monetary
transactions and not on the revenues that developers earn in complementary markets.13 Given
app prices 𝑝𝑖 𝑗 and subscriptions 𝑞𝑖 𝑗 , the profits of stores 𝐴 and 𝐵 are

Π𝐴 ≡
∫ 1

0
𝑎 𝑝𝑖𝐴 𝑞𝑖𝐴 𝑑𝑖, Π𝐵 ≡

∫ 1

0
𝑏 𝑝𝑖𝐵 𝑞𝑖𝐵 𝑑𝑖.

To focus on the most favorable environment for entry, we assume that the third-party store
pays no access fee to operate on the device.14

Timing. The timing of the game is as follows. First, each store chooses its commission fee.
Second, each developer decides on which store(s) to sell its app. Third, each consumer decides
whether to install store 𝐵. Fourth, each developer chooses prices in the stores in which it is
present. Finally, consumers decide from which store to purchase each product. The equilibrium
concept is subgame perfect Nash equilibrium.

The assumption that app pricing decisions come after consumers decide whether to install
the third-party store reflects the idea that developers are “small” in the sense that no individual

13For instance, Apple and Google do not charge fees for for in-app ad placement or data collection.
14Apple has recently introduced a Core Technology Fee, placing an additional hurdle for third-party app stores

trying to compete in its devices. We abstract from this issue and assume it to be zero. On this topic, see Crémer
et al. (2025) who suggest an access fee of zero to alternative distribution channels.
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developer can influence installation decisions. In Section ?? we consider a superstar app that
can affect such decisions, and suppose that its developer chooses its price before consumers
decide whether to install the store.

3 Monopoly

We first study the case in which only the integrated store 𝐴 operates, so that developers and
consumers have access to a single app store. This case is interesting in its own right because
in many countries competition remains limited or absent, and policy debates concern the
regulation of the incumbent store’s commission rather than the introduction of a competing
store. The second and third stages of the general game are absent, and the game reduces to
three steps: first the store sets its fee 𝑎, then each developer sets its price, and finally consumers
decide which apps to purchase. We solve by backward induction.

Consumers purchase apps. Consider a consumer’s decision to buy app 𝑖 , available at price
𝑝 . She either buys the app from 𝐴 or does not consume it. The consumer’s demand for this
app (the probability she purchases the app) and her expected surplus are

𝑑 (𝑝) ≡ 1 − 𝐹 (𝑝), 𝑠 (𝑝) ≡
∫ ∞

𝑝

(𝑣 − 𝑝)𝑑𝐹 (𝑣). (1)

Developers set prices. Given 𝑎, developer 𝑖’s problem is

max
𝑝≥0

[
(1 − 𝑎)𝑝 + 𝜆𝑖

]
𝑑 (𝑝).

Our assumptions imply that the developer’s profit is twice differentiable and globally quasi-
concave. Define the optimal single-store price, gross profit, and subscription revenue as

𝑝 (𝑎, 𝜆) ≡ arg max
𝑝≥0

[(1 − 𝑎) 𝑝 + 𝜆] 𝑑 (𝑝),

𝜋 (𝑎, 𝜆) ≡ max
𝑝≥0

[(1 − 𝑎) 𝑝 + 𝜆] 𝑑 (𝑝),

𝑟 (𝑎, 𝜆) ≡ 𝑝 (𝑎, 𝜆) 𝑑 (𝑝 (𝑎, 𝜆)).

The derivative of the objective is

(1 − 𝑎)𝑑 (𝑝) + [(1 − 𝑎)𝑝 + 𝜆𝑖] 𝑑′(𝑝).

The objective is increasing at zero if and only if

(1 − 𝑎)𝑑 (0) + 𝜆𝑖𝑑′(0) = (1 − 𝑎) [1 − 𝐹 (0)] − 𝜆𝑖 𝑓 (0) > 0.
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Thus, the optimal single-store price is strictly positive if and only if

𝜆𝑖 < 𝜆(𝑎) ≡ (1 − 𝑎) 1 − 𝐹 (0)
𝑓 (0) .

If 𝜆𝑖 < 𝜆(𝑎), the optimal price is characterized by

(1 − 𝑎)𝑑 (𝑝) + [(1 − 𝑎)𝑝 + 𝜆𝑖] 𝑑′(𝑝) = 0,

or equivalently,

𝑝 + 𝜆𝑖

1 − 𝑎 =
1 − 𝐹 (𝑝)
𝑓 (𝑝) .

Since 𝐹 has an increasing hazard rate, the right-hand side is weakly decreasing in 𝑝 , while the
left-hand side is strictly increasing. Thus, the interior solution is unique whenever it exists.

If 𝜆𝑖 ≥ 𝜆(𝑎), the objective is weakly decreasing at zero. Given quasi-concavity, this local
condition is sufficient to characterize the global solution, so the optimal price is at the corner:

𝑝 (𝑎, 𝜆𝑖) = 0 for all 𝜆𝑖 ≥ 𝜆(𝑎)

Thus, developers with sufficiently large complementary revenues set zero app prices, and mon-
etize through the complementary payoff rather than through subscription revenue. Because
𝜆(𝑎) is decreasing in 𝑎, a higher ad valorem fee expands the set of developers that optimally
offer their apps for free.

We now turn to the pass-through of the ad valorem fee into the app price. If 𝜆𝑖 ≥ 𝜆(𝑎),
then 𝑝 (𝑎, 𝜆𝑖) = 0 and the pass-through is zero whenever the corner remains binding. If instead
𝜆𝑖 < 𝜆(𝑎), the solution is interior, and the implicit function theorem gives

𝜕𝑝 (𝑎, 𝜆𝑖)
𝜕𝑎

=
𝑑 (𝑝) + 𝑝 𝑑′(𝑝)

(1 − 𝑎) [2𝑑′(𝑝) + 𝑝 𝑑′′(𝑝)] , (2)

where we write 𝑝 ≡ 𝑝 (𝑎, 𝜆𝑖). The denominator of this expression is negative by the second-
order condition. The numerator has the same sign as 𝜆𝑖 , because the first-order condition
implies

𝑑 (𝑝) + 𝑝 𝑑′(𝑝) = −𝜆𝑖𝑑
′(𝑝)

1 − 𝑎 . (3)

If 𝜆𝑖 < 0, the developer behaves as if it has positive marginal costs, and pass-through
is positive. If 𝜆𝑖 > 0, on the other hand, pass-through is negative. This result is caused by
the Edgeworth paradox, which holds when an ad valorem fee affects only one product of a
multiproduct monopolist.15 When choosing its price, the multiproduct monopolist considers
its profits on the “taxed” market (in our case, the market for apps) and the untaxed market (in
our case, the complementary market). As the ad valorem fee increases, the marginal benefit

15See Armstrong and Vickers (2023) and D’Annunzio and Russo (2025) for recent studies on the topic.
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in the taxed market decreases, which induces the monopolist to lower its price to increase
revenues in the untaxed market.

Finally, the envelope theorem implies that, whenever the objective is differentiable at the
optimum,

𝜕1𝜋 (𝑎, 𝜆) = −𝑟 (𝑎, 𝜆) ≤ 0.

When the optimal price is interior, differentiating 𝑟 (𝑎, 𝜆) gives

𝜕1𝑟 (𝑎, 𝜆) = [𝑑 (𝑝 (𝑎, 𝜆)) + 𝑝 (𝑎, 𝜆)𝑑′(𝑝 (𝑎, 𝜆))] 𝜕1𝑝 (𝑎, 𝜆),

and using the first-order condition, we obtain

𝜕1𝑟 (𝑎, 𝜆) = −𝜆𝑑
′(𝑝 (𝑎, 𝜆))
1 − 𝑎 𝜕1𝑝 (𝑎, 𝜆) ≤ 0.

In the free-app region, 𝑝 (𝑎, 𝜆) = 0, so 𝑟 (𝑎, 𝜆) = 0 and 𝜕1𝑟 (𝑎, 𝜆) = 0. Hence an increase in the
fee weakly reduces both developer profit and subscription revenue. The following lemma
summarizes these results.

Lemma 1 (Single-store pricing and pass-through). Consider a developer selling through a
monopoly store charging fee 𝑎.

1. The optimal price 𝑝 (𝑎, 𝜆𝑖) is strictly positive if 𝜆𝑖 < 𝜆(𝑎), and equal to zero if 𝜆𝑖 ≥ 𝜆(𝑎).

2. The pass-through 𝜕1𝑝 (𝑎, 𝜆𝑖) has the opposite sign of 𝜆𝑖 : it is positive if 𝜆𝑖 < 0, negative if
0 < 𝜆𝑖 < 𝜆(𝑎), and zero if 𝜆𝑖 = 0 or 𝜆𝑖 ≥ 𝜆(𝑎).

3. Developer gross profit and subscription revenue are weakly decreasing in the fee: 𝜕1𝜋 (𝑎, 𝜆𝑖) =
−𝑟 (𝑎, 𝜆𝑖) ≤ 0 and 𝜕1𝑟 (𝑎, 𝜆𝑖) ≤ 0.

Recent evidence is consistent with these results. Analyzing 41 million transactions across
21,000 apps after the DMA reduced Apple’s commissions by roughly ten percentage points on
average, Analysis Group (2025) document that prices failed to fall in about 91% of cases, and
rose for a non-trivial share—despite the fee cut. 16

The heterogeneity in 𝜆𝑖 is empirically the norm. Over 60% of top-grossing apps combine a
positive subscription or in-app pricewith advertising or data revenue, corresponding to interior
positive-𝜆𝑖 types for which pass-through is negative; and apps whose per-user costs are large
relative to complementary revenue—most visibly the recent wave of AI- and cloud-intensive
apps, whose gross margins (50–60%) are well below those of traditional software (80–90%)—are
the natural negative-𝜆𝑖 types.17

16The Analysis Group (2025) study was commissioned by Apple; we treat its findings as descriptive facts.
17Sources: Analysis Group (2025); Sensor Tower, State of Mobile 2025; RevenueCat, State of Subscription Apps

2024.
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Fee setting. Anticipating developers’ pricing, the monopolist store sets the fee 𝑎 to maximize
its profit. Let 𝑅(𝑎) denote total subscription revenue and Π(𝑎) the store’s profit:

𝑅(𝑎) ≡
∫
Λ
𝑟 (𝑎, 𝜆) 𝑑𝐻 (𝜆)

=

∫
Λ+
𝑟 (𝑎, 𝜆) 𝑑𝐻 (𝜆) +

∫
Λ−
𝑟 (𝑎, 𝜆) 𝑑𝐻 (𝜆),

Π(𝑎) ≡ 𝑎𝑅(𝑎).

The optimal monopoly fee, denoted by 𝑎𝑀 , solves

𝑅(𝑎) + 𝑎𝑅′(𝑎) = 0, (4)

where the monopolist trades-off the usual volume and margin effects. Our assumptions imply
that an optimal fee exists. We further assume that Π is quasi-concave, so that the optimal fee
is unique.

3.1 Welfare

We now study the welfare properties of the monopoly fee. We consider two benchmarks:
consumer surplus and total welfare.

Consumer surplus. Consumer surplus is

𝐶𝑆 (𝑎) =
∫
Λ
𝑠 (𝑝 (𝑎, 𝜆𝑖)) 𝑑𝐻 (𝜆𝑖). (5)

For each developer type, define the pass-through elasticity of the app price with respect to the
fee by

𝜀 (𝑎, 𝜆𝑖) ≡
𝑎

𝑝 (𝑎, 𝜆𝑖)
𝜕𝑝 (𝑎, 𝜆𝑖)
𝜕𝑎

,

whenever 𝑝 (𝑎, 𝜆𝑖) > 0, and set 𝜀 (𝑎, 𝜆𝑖) = 0 whenever 𝑝 (𝑎, 𝜆𝑖) = 0. Also define the revenue
weight of type 𝜆𝑖 by

𝑤𝜆 (𝑎) ≡
𝑟 (𝑎, 𝜆)
𝑅(𝑎) .

Thus, ∫
Λ
𝑤𝜆 (𝑎) 𝑑𝐻 (𝜆𝑖) = 1.

Differentiating consumer surplus with respect to the fee gives

𝑑𝐶𝑆 (𝑎)
𝑑𝑎

= −
∫
Λ
𝑑 (𝑝 (𝑎, 𝜆𝑖))

𝜕𝑝 (𝑎, 𝜆𝑖)
𝜕𝑎

𝑑𝐻 (𝜆𝑖). (6)
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Using the definition of 𝜀 (𝑎, 𝜆𝑖), this can be written as

𝑑𝐶𝑆 (𝑎)
𝑑𝑎

= −𝑅(𝑎)
𝑎

∫
Λ
𝜀 (𝑎, 𝜆𝑖)𝑤𝜆 (𝑎) 𝑑𝐻 (𝜆𝑖) = −𝑅(𝑎)

𝑎
𝜀 (𝑎), (7)

where
𝜀 (𝑎) ≡

∫
Λ
𝑤𝜆 (𝑎) 𝜀 (𝑎, 𝜆𝑖) 𝑑𝐻 (𝜆𝑖)

is the revenue-weighted average pass-through elasticity. Pass-through is the natural sufficient
statistic for incidence andwelfare under imperfect competition (Weyl and Fabinger, 2013; Bulow
and Pfleiderer, 1983); the novelty here is that, with sign-heterogeneous complementary payoffs,
this revenue-weighted aggregate can be negative even though each individual pass-through is
bounded. This analysis yields the following proposition.

Proposition 1 (Consumer surplus and aggregate pass-through). Consumer surplus increases
with a marginal increase in the fee (i.e., 𝑑𝐶𝑆 (𝑎)/𝑑𝑎 > 0) if and only if the revenue-weighted
average pass-through elasticity is negative (i.e., 𝜀 (𝑎) < 0). The opposite holds if the revenue-
weighted average pass-through elasticity is positive (i.e., 𝜀 (𝑎) > 0.).

Total welfare. Total welfare is

𝑊 (𝑎) =
∫
Λ
[𝑠 (𝑝 (𝑎, 𝜆𝑖)) + [𝑝 (𝑎, 𝜆𝑖) + 𝜆𝑖]𝑑 (𝑝 (𝑎, 𝜆𝑖))] 𝑑𝐻 (𝜆𝑖). (8)

The first term is consumer surplus. The second term captures the surplus generated by
app consumption net of transfers: the subscription price paid by consumers is received by
developers and the complementary payoff is generated whenever the app is consumed. Store
fees are transfers from developers to the platform and therefore cancel out of total welfare.

Differentiating (8) with respect to 𝑎 gives

𝑑𝑊 (𝑎)
𝑑𝑎

= −
∫
Λ
[𝑝 (𝑎, 𝜆𝑖) + 𝜆𝑖] 𝑓 (𝑝 (𝑎, 𝜆𝑖))

𝜕𝑝 (𝑎, 𝜆𝑖)
𝜕𝑎

𝑑𝐻 (𝜆𝑖) = −P(𝑎). (9)

where
P(𝑎) ≡

∫
Λ
[𝑝 (𝑎, 𝜆𝑖) + 𝜆𝑖] 𝑓 (𝑝 (𝑎, 𝜆𝑖))

𝜕𝑝 (𝑎, 𝜆𝑖)
𝜕𝑎

𝑑𝐻 (𝜆𝑖).

is the aggregate pass-through. The factor 𝑝 (𝑎, 𝜆𝑖) + 𝜆𝑖 inside each term is the marginal social
surplus generated by an additional user of app 𝑖: the marginal consumer has valuation 𝑝 (𝑎, 𝜆𝑖),
while the developer obtains complementary payoff 𝜆𝑖 . The next proposition summarizes the
analysis above.

Proposition 2 (Welfare and aggregate pass-through). Total welfare increases with a marginal
increase in the fee (i.e., 𝑑𝑊 (𝑎)/𝑑𝑎 > 0) if and only if the aggregate pass-through is negative (i.e.,
P(𝑎) < 0). The opposite holds if the aggregate pass-through is positive (i.e., P(𝑎) > 0).
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At the monopoly fee 𝑎𝑀 , the relation between the aggregate pass-through term P(𝑎𝑀 ) and
the revenue-weighted pass-through elasticity 𝜀 (𝑎𝑀 ) is

P(𝑎𝑀 ) = 𝑅(𝑎𝑀 )
[
1 + 𝜀 (𝑎𝑀 )

𝑎𝑀

]
.

Our welfare measure of pass-through is larger than the consumer-surplus one because devel-
oper surplus unambiguously decreases with the commission fee.

We next study how the composition of app types affects the desirability of a higher fee. Let

𝐻𝜃 = 𝜃 𝐻
− + (1 − 𝜃 ) 𝐻+,

where 𝐻+ is supported on Λ+, 𝐻− is supported on Λ−, and 𝜃 ∈ [0, 1] is the share of negative-
complementarity apps. This parameterization varies the composition of app types while
holding fixed the conditional distributions of positive- and negative-complementarity apps.

Corollary 1 (Composition of app types). Given a fee 𝑎, there exist thresholds 0 < 𝜃𝑊 (𝑎) <

𝜃𝐶𝑆 (𝑎) < 1 such that

(i) consumer surplus increases with a marginal increase in the fee (i.e., 𝑑𝐶𝑆 (𝑎;𝜃 )𝑑𝑎 > 0) if
𝜃 < 𝜃𝐶𝑆 (𝑎) and decreases otherwise;

(ii) total welfare increases with a marginal increase in the fee (i.e., 𝑑𝑊 (𝑎;𝜃 )/𝑑𝑎) if 𝜃 < 𝜃𝑊 (𝑎)
and decreases otherwise.

The corollary shows that the composition of app types determines the direction of desirable
fee regulation. When the economy contains relatively few negative-complementarity apps,
the Edgeworth-paradox channel dominates: a higher ad valorem fee lowers the prices of
positive-complementarity apps and can increase consumer surplus and welfare. As the share
of negative-complementarity apps rises, the usual pass-through logic becomes more important:
a higher fee raises the prices of those apps and reduces surplus. The welfare threshold is
lower than the consumer-surplus threshold because total welfare also accounts for the loss
in developer surplus generated by a higher commission fee. Thus, a fee increase may raise
consumer surplus but reduce total welfare for intermediate values of 𝜃 .

One important implication of the preceding analysis concerns the imposition of fee caps,
which have been discussed in the literature (see, e.g., Bisceglia and Tirole (2023)). Our analysis
shows that a fee cap need not be welfare-enhancing: depending on the characteristics of the
app market, the privately optimal fee may already be low relative to the welfare benchmark.

4 Competition

The previous section identifies conditions under which the commission chosen by a monopoly
platform is excessive relative to the relevant welfare benchmark. In response to such market
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failures, policymakers have increasingly advocated for intra-device app-store competition,
allowing alternative app stores to operate on the same device. The central policy expectation
is that competition on the merits will discipline platform fee-setting, reduce commissions paid
by developers, and ultimately benefit consumers.

We identify the conditions under which app-store competition succeeds in constraining
platform fees.

For this reason, we return to the full game with both stores, described in Section 2, and solve
it by backward induction. For ease of notation, we omit functional arguments whenever this
does not lead to ambiguity. The analysis reuses several objects from the monopoly benchmark:
the per-app demand 𝑑 (𝑝) and surplus 𝑠 (𝑝), the single-store pricing rule 𝑝 (𝑎, 𝜆) with associated
profit 𝜋 (𝑎, 𝜆) and revenue 𝑥 (𝑎, 𝜆), and the properties established in Lemma 1.

Stage 5. Consumers purchase apps. In stage 5, consider a consumer’s decision to buy
app 𝑖 . If the consumer has installed 𝐵 and the app is available in both stores, the consumer
will either consume the app from the store with the lowest price, or not consume the app. If
the consumer has not installed 𝐵, she will either consume the app from 𝐴 or not consume
it. Letting 𝑝 be the lowest price of a given app available to the consumer, her demand and
expected surplus are 𝑑 (𝑝) and 𝑠 (𝑝) as defined in (1).

Stage 4. Developers set prices. In stage 4, suppose that𝑚 consumers have installed 𝐵.
Thus,𝑚 consumers multihome and 1 −𝑚 consumers can only access apps through 𝐴.

A developer single-homing on 𝐴 faces exactly the single-store problem of the monopoly
benchmark at fee 𝑎, and therefore sets the price 𝑝 (𝑎, 𝜆𝑖) characterized in Lemma 1. The problem
of a developer single-homing on 𝐵 is analogous. If𝑚 > 0, its objective is multiplied by the
positive constant𝑚, and therefore its optimal price is 𝑝 (𝑏, 𝜆𝑖). If𝑚 = 0, no consumers have
installed 𝐵, so the developer receives no demand on 𝐵 and its price is payoff irrelevant.

Consider now a developer 𝑖 that has decided to multihome. If 𝑝𝑖𝐵 ≤ 𝑝𝑖𝐴, a measure𝑚 of
consumers consider purchasing the app on store 𝐵 and 1 −𝑚 consider purchasing it on 𝐴.
Developer 𝑖’s demands are

𝑞𝑖𝐴 = (1 −𝑚) 𝑑 (𝑝𝑖𝐴), 𝑞𝑖𝐵 =𝑚 𝑑 (𝑝𝑖𝐵),

and its profit is

𝑚 [(1 − 𝑏)𝑝𝑖𝐵 + 𝜆𝑖] 𝑑 (𝑝𝑖𝐵) + (1 −𝑚) [(1 − 𝑎)𝑝𝑖𝐴 + 𝜆𝑖] 𝑑 (𝑝𝑖𝐴). (10)

If 𝑝𝑖𝐵 > 𝑝𝑖𝐴, all consumers buy from 𝐴, developer 𝑖’s demands are 𝑞𝑖𝐴 = 𝑑 (𝑝𝑖𝐴) and 𝑞𝑖𝐵 = 0 and
its profit is

[(1 − 𝑎)𝑝𝑖𝐴 + 𝜆𝑖] 𝑑 (𝑝𝑖𝐴).
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Let 𝑝∗
𝑖𝐴
(𝑎, 𝑏,𝑚, 𝜆𝑖) and 𝑝∗𝑖𝐵 (𝑎, 𝑏,𝑚, 𝜆𝑖) be the profit-maximizing prices. When setting prices,

each developer is in competition with itself: setting a higher price on one store implies that
some consumers may buy the app on the other store. The profit-maximizing prices depend on
the relationship between 𝑎 and 𝑏, and on the sign and magnitude of 𝜆𝑖 .

Lemma 2 (Intra-app competition). Suppose𝑚 > 0, and consider a set of equilibrium prices
(𝑝∗
𝑖𝐴
, 𝑝∗
𝑖𝐵
). If 𝑝∗

𝑖𝐴
= 0, then 𝑝∗

𝑖𝐵
≥ 0. If 𝑝∗

𝑖𝐴
> 0, then:

(i) if 𝑏 < 𝑎, then 𝑝∗
𝑖𝐵

≤ 𝑝∗
𝑖𝐴
,

(ii) if 𝑏 = 𝑎, then 𝑝∗
𝑖𝐵

≥ 𝑝∗
𝑖𝐴
, and

(iii) if 𝑏 > 𝑎, then 𝑝∗
𝑖𝐵

> 𝑝∗
𝑖𝐴
.

If 𝑏 > 𝑎, developers prefer to sell through 𝐴, and choose 𝑝∗
𝑖𝐵

> 𝑝∗
𝑖𝐴

so no consumer buys
through 𝐵. If 𝑏 = 𝑎, developers are indifferent between the two stores and set 𝑝∗

𝑖𝐵
≥ 𝑝∗

𝑖𝐴
.18

We therefore focus on the case 𝑏 < 𝑎, for which Lemma 2 requires 𝑝∗
𝑖𝐵

≤ 𝑝∗
𝑖𝐴
. Profits are

given by (10). Let 𝑝𝑖𝐴 and 𝑝𝑖𝐵 be the unconstrained profit-maximizing prices, which coincide
with the single-store prices. When interior, these prices solve

(1 − 𝑎)𝑑 (𝑝𝑖𝐴) + [(1 − 𝑎)𝑝𝑖𝐴 + 𝜆𝑖] 𝑑′(𝑝𝑖𝐴) = 0, (11)

(1 − 𝑏)𝑑 (𝑝𝑖𝐵) + [(1 − 𝑏)𝑝𝑖𝐵 + 𝜆𝑖] 𝑑′(𝑝𝑖𝐵) = 0. (12)

Whether the constraint 𝑝∗
𝑖𝐵

≤ 𝑝∗
𝑖𝐴

binds is governed by the sign of 𝜆𝑖 . By Lemma 1, the
pass-through of the fee into the single-store optimal price has the opposite sign of 𝜆𝑖 .

If 𝜆𝑖 < 0, pass-through is positive. Since 𝑏 < 𝑎, this implies

𝑝𝑖𝐵 = 𝑝 (𝑏, 𝜆𝑖) < 𝑝 (𝑎, 𝜆𝑖) = 𝑝𝑖𝐴 .

This ordering is consistent with Lemma 2, so the unconstrained prices are optimal and the
developer price differentiates across stores.

If 𝜆𝑖 ≥ 0, pass-through is non-positive. For 𝜆𝑖 > 0, the unconstrained prices satisfy

𝑝𝑖𝐵 = 𝑝 (𝑏, 𝜆𝑖) > 𝑝 (𝑎, 𝜆𝑖) = 𝑝𝑖𝐴,

whenever both prices are interior. This violates the restriction 𝑝∗
𝑖𝐵

≤ 𝑝∗
𝑖𝐴
, so the constraint

binds and the developer sets a common price across the two stores. The same conclusion
applies at the boundary 𝜆𝑖 = 0, where optimal prices are independent of commission fees.

Given price parity, the developer chooses 𝑝∗𝑖 = 𝑝
∗
𝑖𝐴

= 𝑝∗
𝑖𝐵
to maximize{[

1 − (1 −𝑚)𝑎 −𝑚𝑏
]
𝑝𝑖 + 𝜆𝑖

}
𝑑 (𝑝𝑖). (13)

18If 𝑏 = 𝑎, there exists a continuum of equilibria for the subgame starting in stage 4. In particular, if 𝑝∗
𝑖𝐴

is the
profit-maximizing price in store 𝐴, any 𝑝∗

𝑖𝐵
≥ 𝑝∗

𝑖𝐴
yields the same profits for the developer. In this case, we select

the equilibrium such that 𝑝∗
𝑖𝐵

= 𝑝∗
𝑖𝐴

because this imposes the biggest competitive constraint on store 𝐴.
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Thus, the developer behaves as if it faced the average ad valorem fee 𝑡 = (1 −𝑚)𝑎 +𝑚𝑏.
Therefore, in the price-parity region, the relevant price is 𝑝 (𝑡, 𝜆𝑖), and the relevant cutoff for a
strictly positive price is 𝜆(𝑡). If 𝜆𝑖 < 𝜆(𝑡), the common price is strictly positive. If 𝜆𝑖 ≥ 𝜆(𝑡),
the app is offered for free on both stores. This yields the following result.

Proposition 3 (Developer pricing and pass-through). Suppose 𝑏 < 𝑎 and𝑚 > 0. Then,

1. If 𝜆𝑖 < 0, the developer price differentiates across stores, 0 < 𝑝∗
𝑖𝐵

< 𝑝∗
𝑖𝐴
, and pass-through is

positive.

2. If 0 ≤ 𝜆𝑖 < 𝜆(𝑡), the developer adopts price parity across stores, 𝑝∗𝑖𝐴 = 𝑝∗
𝑖𝐵

> 0. Pass-through
is non-positive, and it is strictly negative if 𝜆𝑖 > 0.

3. If 𝜆𝑖 ≥ 𝜆(𝑡), the app is offered for free, 𝑝∗𝑖𝐴 = 𝑝∗
𝑖𝐵

= 0, and pass-through is zero.

Proposition 3 shows that if 𝜆𝑖 ≥ 0, developers adopt price parity across stores, although
this restriction is not set by the store nor induced by external competition.19 This result
hinges upon three factors: the integrated store’s default status, intra-app competition, and the
Edgeworth paradox. The absence of either of these features, which are present in app store
markets, would be sufficient to prevent this result.20 Moreover, it is important to remark that
the mechanism through which price parity is generated is unrelated to Bertrand competition.
In our setting, developers face no external competition, since each is a monopolist in its own
app market.

The above results hold if 𝑏 < 𝑎, as we have been considering. If 𝑏 ≥ 𝑎, then the developer
chooses prices so that all consumers buy through store𝐴, and its optimal price is 𝑝 (𝑎, 𝜆). These
results are equivalent to the results established in Lemma 1.

Stage 3. Consumers decide whether to install 𝐵. Let A and B denote the sets of devel-
opers that single-home on 𝐴 and 𝐵, respectively, and letM denote the set of developers that
multihome. A consumer who does not install 𝐵 can only buy apps available on store 𝐴. Her
expected surplus is

𝑆0(𝑎, 𝑏) =
∫
𝑖∈A∪M

𝑠 (𝑝∗𝑖𝐴) 𝑑𝑖.

A consumer who installs 𝐵 can buy apps available on either store. For apps sold on both stores,
she buys from the store offering the lower price. Thus her expected surplus is

𝑆1(𝑎, 𝑏) =
∫
𝑖∈A

𝑠 (𝑝∗𝑖𝐴) 𝑑𝑖 +
∫
𝑖∈B

𝑠 (𝑝∗𝑖𝐵) 𝑑𝑖 +
∫
𝑖∈M

𝑠
(
min{𝑝∗𝑖𝐴, 𝑝∗𝑖𝐵}

)
𝑑𝑖.

19For recent studies on platform-imposed price parity see, e.g., Johnson (2017); Calzada, Manna and Mantovani
(2022); Gomes and Mantovani (2025) and Peitz and Sobolev (2024).

20For instance, if stores were to set per-unit fees instead of ad valorem fees, the Edgeworth paradox would no
longer hold, and the profit-maximizing price would be strictly lower at the store with the lowest fee.
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A consumer installs 𝐵 if and only if

Δ(𝑎, 𝑏) ≡ 𝑆1(𝑎, 𝑏) − 𝑆0(𝑎, 𝑏) ≥ 𝜎,

and the measure of consumers installing 𝐵 is𝑚(𝑎, 𝑏) ≡ 𝐺 (Δ(𝑎, 𝑏)). In what follows, we denote
the average commission fee by

𝑡 (𝑎, 𝑏) ≡
[
1 −𝑚(𝑎, 𝑏)

]
𝑎 +𝑚(𝑎, 𝑏) 𝑏.

Stage 2. Developers choose stores. We now turn to developers’ store-participation deci-
sions. Since each developer is atomistic, it takes the measure of consumers installing store 𝐵
as given. Moreover, porting an app to either store is costless. Therefore, joining an additional
store weakly expands the developer’s set of feasible pricing strategies.

We therefore focus on the equilibrium in which all developers multihome: M = [0, 1] and
A = B = ∅. Given this, the adoption benefit can be written in terms of the distribution of
developer types:

Δ(𝑎, 𝑏) =
∫
Λ

[
𝑠
(
min{𝑝∗𝑖𝐴, 𝑝∗𝑖𝐵}

)
− 𝑠 (𝑝∗𝑖𝐴)

]
𝑑𝐻 (𝜆𝑖).

If 𝑏 < 𝑎, Proposition 3 implies that developers with 𝜆𝑖 ≥ 0 either adopt price parity or offer
the app for free, so they do not generate a strict consumer-surplus gain from installing store 𝐵,
while developers with 𝜆𝑖 < 0 price differentiate across stores. Thus,

Δ(𝑎, 𝑏) =
∫
Λ−

[
𝑠 (𝑝 (𝑏, 𝜆𝑖)) − 𝑠 (𝑝 (𝑎, 𝜆𝑖))

]
𝑑𝐻 (𝜆𝑖).

If 𝑏 ≥ 𝑎, installing store 𝐵 generates no strict price benefit, so Δ(𝑎, 𝑏) = 0.

Stage 1. Fee setting. In stage 1, the profit of the integrated store is

Π𝐴 (𝑎, 𝑏) ≡ 𝑎 [1 −𝑚(𝑎, 𝑏)] 𝑄𝐴 (𝑎, 𝑏), (14)

and the profit of the third-party store is

Π𝐵 (𝑎, 𝑏) ≡ 𝑏 𝑚(𝑎, 𝑏) 𝑄𝐵 (𝑎, 𝑏),

where

𝑄𝐴 (𝑎, 𝑏) ≡
∫
Λ+
𝐻 (𝜆𝑖) 𝑟 (𝑡 (𝑎,𝑏), 𝜆𝑖) 𝑑𝜆𝑖 +

∫
Λ−
𝐻 (𝜆𝑖) 𝑟 (𝑎, 𝜆𝑖) 𝑑𝜆𝑖, (15)

𝑄𝐵 (𝑎, 𝑏) ≡
∫
Λ+
𝐻 (𝜆𝑖) 𝑟 (𝑡 (𝑎,𝑏), 𝜆𝑖) 𝑑𝜆𝑖 +

∫
Λ−
𝐻 (𝜆𝑖) 𝑟 (𝑏, 𝜆𝑖) 𝑑𝜆𝑖 .

We assume that Π𝐴 and Π𝐵 are continuous, and that Π𝐴 (·, 𝑏) and Π𝐵 (𝑎, ·) are strictly quasi-
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concave on the compact fee domain [0, 1]. The monopoly benchmark of Section 3 is recovered
as a special case when 𝑏 ≥ 𝑎. We have the following proposition.

Proposition 4 (App store competition). There exists a pure strategy equilibrium (𝑎∗, 𝑏∗) such
that 0 < 𝑏∗ < min{𝑎∗, 𝑎𝑀 }.

The entrant always undercuts the integrated store, 𝑏∗ < 𝑎∗. Whether 𝑏∗ also lies below
the monopoly benchmark 𝑎𝑀 depends on the same force that governs 𝑎∗: when the business-
stealing effect dominates, 𝑏∗ < 𝑎∗ < 𝑎𝑀 ; when the average-fee effect dominates and 𝑎∗ > 𝑎𝑀 ,
the entrant’s fee is cushioned on positive-𝜆 apps by the average fee and may lie anywhere in
(0, 𝑎∗).

To see why, consider the first-order condition of store 𝐴:

[1 −𝑚(𝑎, 𝑏)]
[
𝑄𝐴 (𝑎, 𝑏) + 𝑎𝜕1𝑄𝐴 (𝑎, 𝑏)

]
− 𝑎𝑄𝐴 (𝑎, 𝑏)𝜕1𝑚(𝑎, 𝑏) = 0.

To determinewhether𝑎∗ ≷ 𝑎𝑀 , we need to compare this conditionwith themonopoly condition
in (4). There are two differences. First, the revenue term differs because 𝑄𝐴 (𝑎, 𝑏) ≠ 𝑅(𝑎)
whenever Λ+ ≠ ∅. Second, there is an additional term because a change in store 𝐴’s fee affects
the measure of consumers that install 𝐵 whenever Λ− ≠ ∅.

Denote the change in store 𝐴’s app-revenue base generated by competition by

𝐷 (𝑎,𝑏) ≡ 𝑄𝐴 (𝑎, 𝑏) − 𝑅(𝑎) =
∫
Λ+

[
𝑟 (𝑡 (𝑎, 𝑏), 𝜆) − 𝑟 (𝑎, 𝜆)

]
𝑑𝐻 (𝜆).

Rearranging the above first-order condition, we obtain:

𝑅(𝑎) + 𝑎 𝑅′(𝑎)︸            ︷︷            ︸
monopoly

first-order condition

+ 𝐷 (𝑎, 𝑏) + 𝑎 𝜕1𝐷 (𝑎,𝑏)︸                    ︷︷                    ︸
average-fee effect

− 𝑎𝑄𝐴 (𝑎, 𝑏)
1 −𝑚(𝑎, 𝑏) 𝜕1𝑚(𝑎, 𝑏)︸                     ︷︷                     ︸
business-stealing effect

= 0,

where 𝐷 (𝑎, 𝑏) ≡ 𝑄𝐴 (𝑎, 𝑏) − 𝑅(𝑎) =
∫
Λ+

[
𝑟 (𝑡 (𝑎,𝑏), 𝜆) − 𝑟 (𝑎, 𝜆)

]
𝑑𝐻 (𝜆) measures the revenue

distortion created by the average fee on positive-𝜆 apps. The equation above has three terms.
The first corresponds to the monopoly first-order condition, which is equal to zero at 𝑎 = 𝑎𝑀 .
The second introduces the average-fee effect, which arises because under competition, the price
of positive-𝜆 apps depends on the average fee 𝑡 (𝑎, 𝑏) rather than 𝑎. In Appendix B.1, we show
that this effect is positive if the curvature of 𝑟 is negative, or positive but not too large. In that
case, the average-fee effect lowers the impact of a higher 𝑎 on revenues, and pushes towards
𝑎∗ > 𝑎𝑀 . The third term introduces the business-stealing effect, which is negative because a
higher 𝑎 induces more consumers to install 𝐵. Thus, this effect pushes toward 𝑎∗ < 𝑎𝑀 .

To build further intuition, we consider two polar cases. If Λ− = ∅, no app is strictly cheaper
on store 𝐵 when 𝑏 < 𝑎. In this case, all apps have non-negative complementarities, a lower
fee charged by store 𝐵 does not translate into lower consumer-facing prices. Developers
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either adopt price parity or offer the app for free, so consumers obtain no strict price benefit
from installing 𝐵. Because installation is costly and 𝐺 (0) = 0, no positive mass of consumers
adopts the entrant. Store 𝐵 therefore has no demand, and store 𝐴’s problem is identical to the
monopoly problem. Hence the integrated store sets 𝑎𝑀 .

IfΛ+ = ∅, instead, all apps have negative complementarities and hence positive fee-to-price
pass-through. For 𝑏 < 𝑎, every app is cheaper on store 𝐵, so the entrant generates a strict
adoption surplus. A higher fee by store 𝐴 increases app prices on 𝐴, raises the consumer
benefit from installing 𝐵, and expands adoption of the entrant. Since there are no positive-
complementarity apps, no developer faces an average fee across stores, and the average-fee
effect is absent. Competition therefore operates only through the adoption effect, which
disciplines store 𝐴’s fee-setting and pushes the integrated store toward a lower commission.

Corollary 2 (Limiting cases). The following results hold:

• If Λ− = ∅, store 𝐵 attracts no consumers in equilibrium, 𝐴 chooses 𝑎∗ = 𝑎𝑀 , and consumer
and developer surplus coincide with their monopoly levels.

• If Λ+ = ∅, store 𝐵 attracts a positive measure of consumers, the equilibrium satisfies
0 < 𝑏∗ < 𝑎∗ < 𝑎𝑀 , and consumer and developer surplus increase relative to monopoly.

To understand when the fee may rise after competition, consider a case in which 𝐺 places
mass 𝑚̄ near zero installation costs, and 𝐺′ is close to zero for larger installation costs. Then,
store 𝐵 attracts a positive mass of consumers but 𝜕1𝑚(𝑎, 𝑏) is arbitrarily small, the average-fee
effect dominates the business-stealing effect, and 𝑎∗ > 𝑎𝑀 .

The general case combines these opposing forces. Negative-𝜆𝑖 apps discipline the integrated
store and push toward 𝑎∗ < 𝑎𝑀 , whereas positive-𝜆𝑖 apps generate the average-fee effect and
push toward 𝑎∗ > 𝑎𝑀 . Therefore, the effect of app-store competition on fees is generally
ambiguous. Moreover, even when the effect on fees is clear, the effect on consumer surplus
and welfare may not be, as the analysis below shows.

Price effects. Consider a case in which competition lowers the integrated store’s fee relative
to the monopoly case, i.e., 𝑎∗ < 𝑎𝑀 . Given that 𝑏∗ < 𝑎𝑀 by Proposition 4, this implies that
𝑡∗ ≡ 𝑡 (𝑎∗, 𝑏∗) < 𝑎𝑀 .

By Proposition 3, app prices decrease for apps with negative 𝜆 and weakly increase for
apps with positive 𝜆. In addition, there is an extensive-margin effect. Recall that the threshold
determining positive app prices is

𝜆(𝑡) = (1 − 𝑡) 1 − 𝐹 (0)
𝑓 (0) .

Because 𝑡∗ < 𝑎𝑀 , we have 𝜆(𝑡∗) > 𝜆(𝑎𝑀 ), so the reduction in the average fee induces some
positive-𝜆𝑖 developers to switch from a free-app business model to a paid-app business model.
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These results imply that the average effect on app prices from a reduction in commission fees
may be positive or negative.

Consumer and developer surplus. Continuing to assume 𝑎∗ < 𝑎𝑀 , in Appendix B.2 we
show that the effect of competition on consumer surplus can be decomposed as follows:

𝐶𝑆𝐸 −𝐶𝑆𝑀 =

∫
Λ+

[
𝑠 (𝑝 (𝑡∗, 𝜆𝑖)) − 𝑠 (𝑝 (𝑎𝑀 , 𝜆𝑖))

]
𝑑𝐻 (𝜆𝑖)︸                                               ︷︷                                               ︸

loss from higher prices for positive-𝜆𝑖 apps

+
[
1 −𝑚∗(𝑎∗, 𝑏∗)

] ∫
Λ−

[
𝑠 (𝑝 (𝑎∗, 𝜆𝑖)) − 𝑠 (𝑝 (𝑎𝑀 , 𝜆𝑖))

]
𝑑𝐻 (𝜆𝑖)︸                                                                      ︷︷                                                                      ︸

gain for non-adopters from lower prices for negative-𝜆𝑖 apps

+𝑚∗(𝑎∗, 𝑏∗)
∫
Λ−

[
𝑠 (𝑝 (𝑏∗, 𝜆𝑖)) − 𝑠 (𝑝 (𝑎𝑀 , 𝜆𝑖))

]
𝑑𝐻 (𝜆𝑖)︸                                                              ︷︷                                                              ︸

gain for adopters from lower prices for negative-𝜆𝑖 apps

−
∫ Δ(𝑎∗,𝑏∗)

0
𝜎𝑑𝐺 (𝜎)︸                ︷︷                ︸

installation costs

.

(16)

The first term is the effect on positive-𝜆𝑖 apps. Because these developers price under the
average fee 𝑡∗ < 𝑎𝑀 , and pass-through is negative for 𝜆𝑖 > 0, their prices rise under entry (in
addition, some apps that were free under monopoly are priced positively). This term therefore
tends to reduce consumer surplus. The second term is the gain for non-adopters on negative-𝜆𝑖
apps: since 𝑎∗ < 𝑎𝑀 and pass-through is positive for 𝜆𝑖 < 0, these apps become cheaper on
store 𝐴. The third term is the additional gain for adopters, who can buy negative-𝜆𝑖 apps on
store 𝐵 at the lower fee 𝑏∗ < 𝑎∗. The fourth term is the installation cost paid by adopters. Entry
raises consumer surplus only if the gains on negative-𝜆𝑖 apps exceed the losses on positive-𝜆𝑖
apps and the aggregate installation costs. Depending on which force dominates, app-store
competition may either increase or decrease consumer surplus.

The effect of app-store competition on developer surplus, if 𝑎∗ < 𝑎𝑀 , is more direct than
its effect on consumer surplus. In such a case, developer surplus weakly decreases with
commission fees, and it strictly decreases for positively-priced apps. Thus, aggregate developer
surplus increases after entry. Based on the above discussion, we conclude the following.

Proposition 5 (Developer and consumer surplus). Suppose that the equilibrium with entry
satisfies 𝑎∗ < 𝑎𝑀 . Then, the effect of app-store competition on consumer surplus is ambiguous,
while the effect on developer surplus is positive.

To illustrate the effects of competition on welfare, in Appendix B.3 we provide some numeri-
cal simulations. In these examples, increasing ℓ expands the mass of negative-complementarity
apps, which strengthens store 𝐵’s adoption margin because these apps are cheaper on 𝐵 when
𝑏 < 𝑎. In one of the examples, the business-stealing effect dominates over most of the range, so
𝑎∗ < 𝑎𝑀 . In the other example, the comparison is non-monotone: for small and intermediate
ℓ , the average-fee effect generated by positive-𝜆𝑖 apps can push 𝑎∗ > 𝑎𝑀 , while for larger ℓ ,
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consumer stealing dominates and the comparison reverses. The simulations also show that
entry raises developer surplus but may reduce consumer surplus net of installation costs (even
when store 𝐵 receives relative large adoption).

5 Vertical restraints [WORK IN PROGRESS]

6 Conclusions

This paper studies within-device competition between an integrated app store and a third-party
store, and the regulation of commission fees in that environment. The analysis is built around
a mechanism specific to app-store markets: developers earn subscription revenue, which is
taxed by commission fees, and complementary revenue from advertising, data monetization, or
follow-on sales, which is not taxed. Because of this asymmetry, the pass-through of ad valorem
fees into app prices depends on the developer’s business model. For developers with positive
complementary payoffs, a higher fee reduces the relative return to the taxed subscription
channel, inducing them to lower app prices to expand their user base—the Edgeworth paradox.
For developers with negative complementary payoffs, pass-through is positive, as in the
standard case.

This heterogeneity in pass-through shapes both market outcomes and the scope for policy
intervention. A first implication concerns the private monopoly fee. Recent studies show
that fee regulation can improve outcomes in the context of a monopoly platform (Gomes and
Mantovani, 2025; Bisceglia and Tirole, 2023; Wang and Wright, 2025; Teh and Wright, 2026).
In our model, this conclusion holds only conditionally. When positive-complementarity apps
are sufficiently prevalent, the revenue-weighted average pass-through is negative: a higher fee
lowers app prices through the Edgeworth channel, raising consumer surplus and potentially
total welfare. In this case, the private monopoly fee is too low from a welfare perspective, and
capping it would harm consumers. Only when negative-complementarity apps dominate—so
that pass-through is positive on average—does the standard result hold and regulation is
warranted. The direction of desirable fee regulation is therefore an empirical question about
the composition of the developer population, not a structural property of platform markets.

A second implication concerns within-device competition. Third-party store entry can
lower effective fees for developers but may generate a see-saw effect on the two sides of
the market. The reason is that positive-complementarity developers endogenously adopt
price parity across stores: they set the same price in both stores and price under the average
fee, so consumers gain nothing from installing the entrant for their apps. Only negative-
complementarity developers price differentially, creating an adoption incentive. When the
integrated store’s fee is disciplined by entry, the average fee falls and positive-complementarity
developers raise their prices—again through the Edgeworth paradox. Developer surplus
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increases, but consumer surplus may fall because the gains on negative-complementarity
apps are offset by higher prices on positive-complementarity apps and by installation costs.
Platform competition that is intended to benefit consumers may therefore primarily benefit
developers.

A third implication follows for the design of policy. Because the welfare effects of both
fee regulation and store competition hinge on the sign and magnitude of aggregate pass-
through, the key empirical primitive is the revenue-weighted average pass-through across
developer types. This object aggregates the share of developers whose complementary revenues
dominate their subscription revenues, and the magnitude of the Edgeworth effect for each
type. Importantly, pass-through from commission fees to retail prices is in principle estimable
from data on app prices and fee changes—a research agenda opened up by the recent wave of
regulatory interventions under the DMA and in U.S. litigation. Policies that do not account
for this composition effect risk moving fees in the wrong direction, or facilitating entry that
redistributes surplus toward developers without benefiting consumers.

Another implication concerns price parity. A prominent regulatory response to concerns
about app store market power has been to ban price parity clauses. Under Article 5(3) of the
Digital Markets Act, for instance, gatekeepers are prohibited from requiring developers to
offer their apps on no worse terms through the platform than through any other channel. The
underlying logic, consistent with Gomes and Mantovani (2025), is that parity clauses are a
strategic instrument through which the integrated platform inflates its effective fee beyond
what competition would otherwise sustain. Removing the clause should, in this view, allow
third-party stores to attract consumers by offering developers lower fees that translate into
lower consumer prices. Our analysis suggests that this expectation will be disappointed. In our
model, developers with positive complementary revenues adopt price parity not because the
integrated platform requires them to, but because the Edgeworth paradox makes it individually
optimal: offering a lower price on the lower-fee third-party store would reduce subscription
revenue without a compensating gain, while offering a higher price there would route all
consumers back to the integrated store. The parity outcome is self-enforcing regardless of
whether any clause exists. However, policies that change developers’ incentives towards parity
(by affecting the average fee effect) may be effective in stimulating competition at the benefit
of both consumers and developers.

Taken together, these results call for caution in applying standard policy prescriptions to
app-store markets. The structure of developer revenue—and in particular the prevalence of
complementary monetization relative to subscription monetization—determines whether lower
fees benefit consumers, whether store competition helps or hurts them, and whether fee caps
are warranted and in which direction. Identifying the average pass-through from commission
fees to consumer prices is therefore not only an academic exercise but a prerequisite for
evidence-based platform regulation.
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A Proofs

A.1 Proof of Corollary 1

Let
𝐶−(𝑎) ≡

∫
Λ−
𝑑 (𝑝 (𝑎, 𝜆𝑖))

𝜕𝑝 (𝑎, 𝜆𝑖)
𝜕𝑎

𝑑𝐻−(𝜆𝑖),

and
𝐶+(𝑎) ≡

∫
Λ+
𝑑 (𝑝 (𝑎, 𝜆𝑖))

𝜕𝑝 (𝑎, 𝜆𝑖)
𝜕𝑎

𝑑𝐻+(𝜆𝑖).

By Lemma 1, pass-through is positive for negative-complementarity apps and negative for
positive-complementarity apps. Hence,𝐶−(𝑎) > 0 and𝐶+(𝑎) < 0. Since𝐻𝜃 = 𝜃𝐻−+ (1−𝜃 )𝐻+,

𝑑𝐶𝑆 (𝑎;𝜃 )
𝑑𝑎

= −
[
𝜃𝐶−(𝑎) + (1 − 𝜃 )𝐶+(𝑎)

]
.

Therefore,
𝑑𝐶𝑆 (𝑎;𝜃 )

𝑑𝑎
= 0 ⇐⇒ 𝜃𝐶−(𝑎) + (1 − 𝜃 )𝐶+(𝑎) = 0.

The unique threshold solving this equation is

𝜃𝐶𝑆 (𝑎) ≡ −𝐶+(𝑎)
𝐶−(𝑎) −𝐶+(𝑎) .

Since 𝐶−(𝑎) > 0 > 𝐶+(𝑎), we have 𝜃𝐶𝑆 (𝑎) ∈ (0, 1), and

𝑑𝐶𝑆 (𝑎;𝜃 )
𝑑𝑎

> 0 ⇐⇒ 𝜃 < 𝜃𝐶𝑆 (𝑎).

Now define

𝑃−(𝑎) ≡
∫
Λ−

[𝑝 (𝑎, 𝜆𝑖) + 𝜆𝑖] 𝑓 (𝑝 (𝑎, 𝜆𝑖))
𝜕𝑝 (𝑎, 𝜆𝑖)
𝜕𝑎

𝑑𝐻−(𝜆𝑖),

and
𝑃+(𝑎) ≡

∫
Λ+
[𝑝 (𝑎, 𝜆𝑖) + 𝜆𝑖] 𝑓 (𝑝 (𝑎, 𝜆𝑖))

𝜕𝑝 (𝑎, 𝜆𝑖)
𝜕𝑎

𝑑𝐻+(𝜆𝑖).

Because 𝑝 (𝑎, 𝜆𝑖) + 𝜆𝑖 > 0 for all active developers, and because pass-through is positive on Λ−

and negative on Λ+, we have 𝑃−(𝑎) > 0 and 𝑃+(𝑎) < 0. Under 𝐻𝜃 ,

𝑑𝑊 (𝑎;𝜃 )
𝑑𝑎

= −
[
𝜃𝑃−(𝑎) + (1 − 𝜃 )𝑃+(𝑎)

]
.

Thus,
𝑑𝑊 (𝑎;𝜃 )

𝑑𝑎
> 0 ⇐⇒ 𝜃𝑃−(𝑎) + (1 − 𝜃 )𝑃+(𝑎) < 0.
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The unique threshold solving this equation is

𝜃𝑊 (𝑎) = −𝑃+(𝑎)
𝑃−(𝑎) − 𝑃+(𝑎) .

Since 𝑃−(𝑎) > 0 > 𝑃+(𝑎), we have 𝜃𝑊 (𝑎) ∈ (0, 1), and

𝑑𝑊 (𝑎;𝜃 )
𝑑𝑎

> 0 ⇐⇒ 𝜃 < 𝜃𝑊 (𝑎).

It remains to compare the two thresholds. Using the developer’s first-order condition, for
any type with an interior price,

(1 − 𝑎)𝑑 (𝑝 (𝑎, 𝜆𝑖)) =
[
(1 − 𝑎)𝑝 (𝑎, 𝜆𝑖) + 𝜆𝑖

]
𝑓 (𝑝 (𝑎, 𝜆𝑖)).

Therefore,
[𝑝 (𝑎, 𝜆𝑖) + 𝜆𝑖] 𝑓 (𝑝 (𝑎, 𝜆𝑖)) = 𝜌 (𝑎, 𝜆𝑖)𝑑 (𝑝 (𝑎, 𝜆𝑖)),

where
𝜌 (𝑎, 𝜆𝑖) ≡

(1 − 𝑎) [𝑝 (𝑎, 𝜆𝑖) + 𝜆𝑖]
(1 − 𝑎)𝑝 (𝑎, 𝜆𝑖) + 𝜆𝑖

.

For 𝜆𝑖 > 0, we have 𝜌 (𝑎, 𝜆𝑖) < 1. For 𝜆𝑖 < 0, and using 𝑝 (𝑎, 𝜆𝑖) + 𝜆𝑖 > 0, we have 𝜌 (𝑎, 𝜆𝑖) > 1.
Hence the welfare aggregate puts relatively more weight on the positive pass-through of
negative-complementarity apps and relatively less weight on the negative pass-through of
positive-complementarity apps. Therefore,

𝑃−(𝑎) > 𝐶−(𝑎), −𝑃+(𝑎) < −𝐶+(𝑎).

It follows that
−𝑃+(𝑎)

𝑃−(𝑎) − 𝑃+(𝑎) <
−𝐶+(𝑎)

𝐶−(𝑎) −𝐶+(𝑎) .

That is,
𝜃𝑊 (𝑎) < 𝜃𝐶𝑆 (𝑎).

This proves the result.

A.2 Proof of Lemma 2

If 𝑝∗
𝑖𝐴

= 0, then the statement follows directly from the non-negativity constraint on prices,
which implies 𝑝∗

𝑖𝐵
≥ 0. Hence, in the rest of the proof, suppose that 𝑝∗

𝑖𝐴
> 0.

To prove the first part of Lemma 2, suppose that 𝑏 < 𝑎 and, by contradiction, that 𝑝∗
𝑖𝐵

> 𝑝∗
𝑖𝐴
.

Then all consumers buy the app from store 𝐴, and the developer’s profit is[
(1 − 𝑎)𝑝∗𝑖𝐴 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐴).
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Now consider the deviation in which the developer sets

𝑝′𝑖𝐵 = 𝑝∗𝑖𝐴 .

Since consumers who are indifferent between stores buy from store 𝐵, this deviation induces
the𝑚 multihoming consumers to buy through store 𝐵, while the remaining 1 −𝑚 consumers
continue to buy through store 𝐴. The developer’s profit becomes

𝑚
[
(1 − 𝑏)𝑝∗𝑖𝐴 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐴) + (1 −𝑚)

[
(1 − 𝑎)𝑝∗𝑖𝐴 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐴)

=
[
(1 − 𝑎)𝑝∗𝑖𝐴 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐴) +𝑚(𝑎 − 𝑏)𝑝∗𝑖𝐴𝑑 (𝑝∗𝑖𝐴).

Because𝑚 > 0, 𝑎 > 𝑏, and 𝑝∗
𝑖𝐴

> 0, this deviation is profitable whenever 𝑑 (𝑝∗
𝑖𝐴
) > 0. Therefore,

no equilibrium price vector with 𝑝∗
𝑖𝐴

> 0 can satisfy 𝑝∗
𝑖𝐵

> 𝑝∗
𝑖𝐴
. Hence, if 𝑏 < 𝑎,

𝑝∗𝑖𝐵 ≤ 𝑝∗𝑖𝐴 .

To prove the second part, suppose that 𝑏 = 𝑎 and, by contradiction, that 𝑝∗
𝑖𝐵

< 𝑝∗
𝑖𝐴
. Then

multihoming consumers buy from store 𝐵, while single-homing consumers buy from store 𝐴.
Since the fees are equal, both prices enter the same single-store objective

𝜙 (𝑝;𝑎, 𝜆𝑖) ≡ [(1 − 𝑎)𝑝 + 𝜆𝑖] 𝑑 (𝑝).

Thus, when 𝑝∗
𝑖𝐵

< 𝑝∗
𝑖𝐴
, the developer’s profit is

𝑚𝜙 (𝑝∗𝑖𝐵 ;𝑎, 𝜆𝑖) + (1 −𝑚)𝜙 (𝑝∗𝑖𝐴;𝑎, 𝜆𝑖).

Because both𝑚 and 1−𝑚 are nonnegative, and because the same function 𝜙 (·;𝑎, 𝜆𝑖) applies to
both stores, optimality requires both 𝑝∗

𝑖𝐵
and 𝑝∗

𝑖𝐴
to solve the same single-store pricing problem

whenever both stores make sales. But our assumptions imply that this single-store problem
has a unique solution. Therefore,

𝑝∗𝑖𝐵 = 𝑝∗𝑖𝐴,

contradicting 𝑝∗
𝑖𝐵

< 𝑝∗
𝑖𝐴
. Hence, if 𝑏 = 𝑎,

𝑝∗𝑖𝐵 ≥ 𝑝∗𝑖𝐴 .

Finally, suppose that 𝑏 > 𝑎 and, by contradiction, that

𝑝∗𝑖𝐵 ≤ 𝑝∗𝑖𝐴 .

Then multihoming consumers buy through store 𝐵, while single-homing consumers buy
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through store 𝐴, and the developer’s profit is

𝑚
[
(1 − 𝑏)𝑝∗𝑖𝐵 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐵) + (1 −𝑚)

[
(1 − 𝑎)𝑝∗𝑖𝐴 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐴).

Since 𝑏 > 𝑎, store 𝐴 yields a strictly higher per-consumer payoff than store 𝐵 at any strictly
positive price:

[(1 − 𝑎)𝑝 + 𝜆𝑖] 𝑑 (𝑝) > [(1 − 𝑏)𝑝 + 𝜆𝑖] 𝑑 (𝑝) for all 𝑝 > 0.

In particular, if 𝑝∗
𝑖𝐵

> 0,[
(1 − 𝑎)𝑝∗𝑖𝐵 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐵) >

[
(1 − 𝑏)𝑝∗𝑖𝐵 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐵).

Moreover, revealed preference implies that[
(1 − 𝑎)𝑝∗𝑖𝐵 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐵) ≤

[
(1 − 𝑎)𝑝∗𝑖𝐴 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐴).

Indeed, if this inequality failed, the developer could increase its payoff from the single-homing
consumers on store 𝐴 by lowering 𝑝𝑖𝐴 to 𝑝∗

𝑖𝐵
, without changing its payoff from store 𝐵.

Combining these two inequalities gives[
(1 − 𝑏)𝑝∗𝑖𝐵 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐵) <

[
(1 − 𝑎)𝑝∗𝑖𝐴 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐴).

Therefore,

𝑚
[
(1 − 𝑏)𝑝∗𝑖𝐵 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐵) + (1 −𝑚)

[
(1 − 𝑎)𝑝∗𝑖𝐴 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐴)

<
[
(1 − 𝑎)𝑝∗𝑖𝐴 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐴).

Now consider a deviation in which the developer sets 𝑝′
𝑖𝐵

> 𝑝∗
𝑖𝐴
. Then all consumers buy

through store 𝐴, and the developer’s profit becomes[
(1 − 𝑎)𝑝∗𝑖𝐴 + 𝜆𝑖

]
𝑑 (𝑝∗𝑖𝐴),

which is strictly larger than the original payoff. This contradicts optimality. Hence, if 𝑏 > 𝑎,
𝑝∗
𝑖𝐵

> 𝑝∗
𝑖𝐴
.
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A.3 Proof of Proposition 3

Suppose 𝑏 < 𝑎. By Lemma 2, any nondegenerate equilibrium satisfies 𝑝∗
𝑖𝐵

≤ 𝑝∗
𝑖𝐴
. Therefore,

developer 𝑖 solves

max
𝑝𝑖𝐴≥0, 𝑝𝑖𝐵≥0
𝑝𝑖𝐵≤𝑝𝑖𝐴

𝑚
[
(1 − 𝑏)𝑝𝑖𝐵 + 𝜆𝑖

]
𝑑 (𝑝𝑖𝐵) + (1 −𝑚)

[
(1 − 𝑎)𝑝𝑖𝐴 + 𝜆𝑖

]
𝑑 (𝑝𝑖𝐴).

Let 𝑝𝑖 (𝑥) denote the unique unconstrained maximizer of

[(1 − 𝑥)𝑝 + 𝜆𝑖]𝑑 (𝑝),

and define
𝑝𝑖𝐴 ≡ 𝑝𝑖 (𝑎), 𝑝𝑖𝐵 ≡ 𝑝𝑖 (𝑏).

The unconstrained first-order condition is

(1 − 𝑥)𝑑 (𝑝𝑖 (𝑥)) + [(1 − 𝑥)𝑝𝑖 (𝑥) + 𝜆𝑖]𝑑′(𝑝𝑖 (𝑥)) = 0.

Equivalently,
(1 − 𝑥) [𝑑 (𝑝𝑖 (𝑥)) + 𝑝𝑖 (𝑥)𝑑′(𝑝𝑖 (𝑥))] + 𝜆𝑖𝑑′(𝑝𝑖 (𝑥)) = 0.

Hence
𝑑 (𝑝𝑖 (𝑥)) + 𝑝𝑖 (𝑥)𝑑′(𝑝𝑖 (𝑥)) = −𝜆𝑖𝑑

′(𝑝𝑖 (𝑥))
1 − 𝑥 .

By the implicit function theorem,

𝜕𝑝𝑖 (𝑥)
𝜕𝑥

=
𝑑 (𝑝𝑖 (𝑥)) + 𝑝𝑖 (𝑥)𝑑′(𝑝𝑖 (𝑥))

(1 − 𝑥) [2𝑑′(𝑝𝑖 (𝑥)) + 𝑝𝑖 (𝑥)𝑑′′(𝑝𝑖 (𝑥))] + 𝜆𝑖𝑑′′(𝑝𝑖 (𝑥))
.

The denominator is negative by the second-order condition. Since 𝑑′(𝑝𝑖 (𝑥)) < 0, the numerator
has the same sign as 𝜆𝑖 . Therefore,

sign
(
𝜕𝑝𝑖 (𝑥)
𝜕𝑥

)
= − sign(𝜆𝑖).

Intuition: a positive-𝜆𝑖 developer would gain by charging a higher price on the lower-fee
store to expand complementary revenue, but setting 𝑝𝑖𝐵 > 𝑝𝑖𝐴 routes all adopters back to store
𝐴. Self-competition therefore forces equal prices, and the developer behaves as if facing the
average fee 𝑡 . Consider next the case 𝜆𝑖 = 0. Then

𝑑 (𝑝𝑖 (𝑥)) + 𝑝𝑖 (𝑥)𝑑′(𝑝𝑖 (𝑥)) = 0,

which does not depend on 𝑥 . Hence the unconstrained maximizer is independent of the
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commission rate:
𝑝𝑖𝐴 = 𝑝𝑖𝐵 .

The unconstrained maximizers satisfy the constraint 𝑝𝑖𝐵 ≤ 𝑝𝑖𝐴 with equality. Therefore,

𝑝∗𝑖𝐴 = 𝑝∗𝑖𝐵 .

Finally, consider the case 𝜆𝑖 < 0. Then 𝑝𝑖 (𝑥) is increasing in 𝑥 . Since 𝑎 > 𝑏, this implies
𝑝𝑖𝐴 > 𝑝𝑖𝐵 . The unconstrained maximizers therefore satisfy the constraint 𝑝𝑖𝐵 ≤ 𝑝𝑖𝐴. Hence
the constraint is slack at the unconstrained solution. Since 𝑝𝑖𝐴 and 𝑝𝑖𝐵 are the unique uncon-
strained maximizers of 𝜋𝐴 and 𝜋𝐵 , respectively, the constrained optimum coincides with the
unconstrained optimum:

𝑝∗𝑖𝐴 = 𝑝𝑖𝐴, 𝑝∗𝑖𝐵 = 𝑝𝑖𝐵 .

Therefore, 𝑝∗
𝑖𝐴

> 𝑝∗
𝑖𝐵
. Combining the three cases, if 𝑏 < 𝑎 and 𝜆𝑖 ≥ 0, then 𝑝∗

𝑖𝐴
= 𝑝∗

𝑖𝐵
, whereas if

𝑏 < 𝑎 and 𝜆𝑖 < 0, then 𝑝∗
𝑖𝐴

> 𝑝∗
𝑖𝐵
.

A.4 Proof of Proposition 4

Since Π𝐴 (·, 𝑏) and Π𝐵 (𝑎, ·) are continuous and strictly quasi-concave on [0, 1], each store’s
best reply exists and is unique. By the maximum theorem, the best-reply functions 𝑎𝐵𝑅 (𝑏)
and 𝑏𝐵𝑅 (𝑎) are continuous. The joint best-reply map (𝑎, 𝑏) ↦→ (𝑎𝐵𝑅 (𝑏), 𝑏𝐵𝑅 (𝑎)) is therefore a
continuous self-map of the compact convex set [0, 1]2. By Brouwer’s fixed-point theorem, a
fixed point (𝑎∗, 𝑏∗) exists. We now prove that any such fixed point satisfies 0 < 𝑏∗ < 𝑎∗ in
three steps.

Step 1. No equilibrium satisfies 𝑎∗ = 𝑏∗ > 0. Fix any 𝑎 > 0 and evaluate the surplus
differential at 𝑏 = 𝑎:

Δ(𝑎, 𝑎) =
∫
Λ−

[
𝑠 (𝑝 (𝑎, 𝜆)) − 𝑠 (𝑝 (𝑎, 𝜆))

]
𝑑𝐻 (𝜆) = 0.

By the assumption on 𝐺 , we have𝑚(𝑎, 𝑎) =𝐺 (Δ(𝑎, 𝑎)) =𝐺 (0) = 0.
Now consider store 𝐵’s profit at 𝑏 = 𝑎:

Π𝐵 (𝑎, 𝑎) = 𝑎 ·𝑚(𝑎, 𝑎) ·𝑄𝐵 (𝑎, 𝑎) = 0.

Differentiating with respect to 𝑏 at 𝑏 = 𝑎, using the product rule and the fact that𝑚(𝑎, 𝑎) = 0:

𝜕2Π𝐵 (𝑎, 𝑎) = 𝑎 · 𝜕2𝑚(𝑎, 𝑎) ·𝑄𝐵 (𝑎, 𝑎). (A-1)

For 𝑎 > 0, the remaining factors have the following sign:
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(i) 𝑄𝐵 (𝑎, 𝑎) =
∫
Λ
𝑟 (𝑎, 𝜆) 𝑑𝐻 (𝜆) > 0, since 𝐻 has a mass of active developers and 𝑟 (𝑎, 𝜆) > 0

for active types.

(ii) We compute 𝜕2𝑚(𝑎, 𝑎) =𝐺′(0) · 𝜕2Δ(𝑎, 𝑎)
��
𝑏=𝑎

. By Lemma 1, for 𝜆 ∈ Λ−, pass-through is
positive: 𝜕𝑏𝑝 (𝑏, 𝜆) > 0. Since 𝑠′(𝑝) = −𝑑 (𝑝) < 0,

𝜕𝑏Δ(𝑎, 𝑏)
���
𝑏=𝑎

=

∫
Λ−
𝑠′(𝑝 (𝑎, 𝜆)) 𝜕𝑏𝑝 (𝑎, 𝜆) 𝑑𝐻 (𝜆) < 0,

where strict inequality holds by the assumption that Λ− is non-empty. Hence 𝜕2𝑚(𝑎, 𝑎) =
𝐺′(0) · 𝜕𝑏Δ(𝑎, 𝑎) < 0.

Since 𝑎 > 0, 𝜕2𝑚(𝑎, 𝑎) < 0, and 𝑄𝐵 (𝑎, 𝑎) > 0, we have 𝜕2Π𝐵 (𝑎, 𝑎) < 0. Thus store 𝐵 has a
profitable marginal deviation to some 𝑏 < 𝑎, and (𝑎, 𝑎) with 𝑎 > 0 cannot be an equilibrium.

Step 2. Every equilibrium with 𝑎∗ > 0 satisfies 𝑏∗ < 𝑎∗. Assume Λ− ≠ ∅. (If Λ− = ∅, then
store 𝐵 earns zero for every 𝑏, so any 0 < 𝑏∗ < 𝑎∗ is optimal; see Corollary 2.)

Suppose, for contradiction, that (𝑎∗, 𝑏∗) is an equilibrium with 𝑎∗ > 0 and 𝑏∗ ≥ 𝑎∗. Step 1
rules out 𝑏∗ = 𝑎∗, so assume 𝑏∗ > 𝑎∗.

By Lemma 2, when 𝑏∗ > 𝑎∗, developers set 𝑝∗
𝑖𝐵

> 𝑝∗
𝑖𝐴

for all 𝑖 . Thus all consumers purchase
through store 𝐴, and 𝑞𝑖𝐵 = 0 for all 𝑖 , giving

Π𝐵 (𝑎∗, 𝑏∗) = 𝑏∗ ·𝑚(𝑎∗, 𝑏∗) ·𝑄𝐵 (𝑎∗, 𝑏∗) = 0.

Now consider the deviation 𝑏′ ∈ (0, 𝑎∗). For 𝜆𝑖 ∈ Λ−, positive pass-through gives 𝑝 (𝑏′, 𝜆𝑖) <
𝑝 (𝑎∗, 𝜆𝑖). Since 𝑠′(𝑝) < 0, we have 𝑠 (𝑝 (𝑏′, 𝜆𝑖)) > 𝑠 (𝑝 (𝑎∗, 𝜆𝑖)). By the non-emptiness of Λ−,

Δ(𝑎∗, 𝑏′) =
∫
Λ−

[
𝑠 (𝑝 (𝑏′, 𝜆𝑖)) − 𝑠 (𝑝 (𝑎∗, 𝜆𝑖))

]
𝑑𝐻 (𝜆𝑖) > 0.

By continuity of 𝐺 and since 𝐺′(0) > 0, we have 𝑚(𝑎∗, 𝑏′) = 𝐺 (Δ(𝑎∗, 𝑏′)) > 0. Since
𝑄𝐵 (𝑎∗, 𝑏′) > 0 and 𝑏′ > 0,

Π𝐵 (𝑎∗, 𝑏′) = 𝑏′ ·𝑚(𝑎∗, 𝑏′) ·𝑄𝐵 (𝑎∗, 𝑏′) > 0 = Π𝐵 (𝑎∗, 𝑏∗),

contradicting that 𝑏∗ is a best response to 𝑎∗. Therefore 𝑏∗ < 𝑎∗.

Step 3. Every equilibrium satisfies 𝑎∗ > 0. Suppose, for contradiction, that (𝑎∗, 𝑏∗) is an
equilibrium with 𝑎∗ = 0.

Case (i): 𝑏∗ > 0. Then store 𝐵 is inactive at (𝑎, 𝑏) = (0, 𝑏∗), since Δ(0, 𝑏∗) = 0 when there
are no developer incentives to price on 𝐵. Thus𝑚(0, 𝑏∗) = 0 and Π𝐴 (0, 𝑏∗) = 0.
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However, for 𝜀 > 0 small enough that 𝑏∗ remains inactive, store 𝐴 obtains

Π𝐴 (𝜀, 𝑏∗) = 𝜀 · [1 −𝑚(𝜀, 𝑏∗)] ·𝑄𝐴 (𝜀, 𝑏∗) > 0,

a profitable deviation. Hence 𝑎∗ = 0 is not optimal for store 𝐴.
Case (ii): 𝑏∗ = 0. Then Π𝐴 (0, 0) = 0. Consider a deviation to 𝑎 = 𝜀 > 0. Since Δ(𝜀, 0) → 0

as 𝜀 → 0 and 𝐺 is continuous with 𝐺 (0) = 0,

𝑚(𝜀, 0) =𝐺 (Δ(𝜀, 0)) → 0.

For 𝜀 > 0 sufficiently small, 1 −𝑚(𝜀, 0) > 0. Since 𝑄𝐴 (𝜀, 0) > 0 for small 𝜀,

Π𝐴 (𝜀, 0) = 𝜀 [1 −𝑚(𝜀, 0)]𝑄𝐴 (𝜀, 0) > 0 = Π𝐴 (0, 0),

which is profitable. Hence 𝑎∗ = 0 is not optimal. Therefore, no pure-strategy equilibrium can
satisfy 𝑎∗ = 0, so 𝑎∗ > 0.

Combining the three steps: every equilibrium (𝑎∗, 𝑏∗) satisfies 0 < 𝑏∗ < 𝑎∗.

Step 4. Comparison with the monopoly fee. By Steps 1–3, 𝑏∗ < 𝑎∗. Hence, if 𝑎∗ ≤ 𝑎𝑀 ,
then 𝑏∗ < 𝑎∗ ≤ 𝑎𝑀 , which gives 𝑏∗ < 𝑎𝑀 . This covers every equilibrium in which competition
weakly disciplines the integrated store’s fee. □ □

A.5 Proof of Proposition 5

We divide the proof in two steps for consumer and developer surplus, respectively.

(i) Consumer surplus Aggregate consumer surplus under monopoly is

𝐶𝑆𝑀 =

∫
Λ
𝑠 (𝑝 (𝑎𝑀 , 𝜆𝑖))𝑑𝐻 (𝜆𝑖).

Under entry, aggregate consumer surplus net of installation costs is

𝐶𝑆𝐸 =

∫
Λ+
𝑠 (𝑝 (𝑡∗, 𝜆𝑖))𝑑𝐻 (𝜆𝑖)

+ (1 −𝑚∗)
∫
Λ−
𝑠 (𝑝 (𝑎∗, 𝜆𝑖))𝑑𝐻 (𝜆𝑖) +𝑚∗

∫
Λ−
𝑠 (𝑝 (𝑏∗, 𝜆𝑖))𝑑𝐻 (𝜆𝑖)

−
∫ Δ∗

0
𝜎𝑑𝐺 (𝜎).

Using these two, we then obtain Equation (16), which is a priori ambiguous.
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(ii) Developer surplus. Let

𝜋 (𝑥, 𝜆𝑖) ≡ max
𝑝≥0

[(1 − 𝑥)𝑝 + 𝜆𝑖] 𝑑 (𝑝)

denote the maximized payoff of developer 𝑖 when it faces fee 𝑥 . By the envelope theorem,

𝜕1𝜋 (𝑥, 𝜆𝑖) = −𝑝 (𝑥, 𝜆𝑖)𝑑 (𝑝 (𝑥, 𝜆𝑖)) = −𝑟 (𝑥, 𝜆𝑖) ≤ 0.

Thus, a lower fee weakly increases the developer’s maximized payoff.
Under monopoly, all developers face fee 𝑎𝑀 , so aggregate developer surplus is

𝐷𝑆𝑀 =

∫
Λ
𝜋 (𝑎𝑀 , 𝜆𝑖)𝑑𝐻 (𝜆𝑖).

Under entry, developers with 𝜆𝑖 ≥ 0 price under parity and behave as if they face the average
fee

𝑡∗ = (1 −𝑚∗)𝑎∗ +𝑚∗𝑏∗.

Developers with 𝜆𝑖 < 0 price separately across stores: consumers who do not install 𝐵 buy
from store 𝐴, where the relevant fee is 𝑎∗, while consumers who install 𝐵 buy from store 𝐵,
where the relevant fee is 𝑏∗. Hence aggregate developer surplus under entry is

𝐷𝑆𝐸 =

∫
Λ+
𝜋 (𝑡∗, 𝜆𝑖)𝑑𝐻 (𝜆𝑖) + (1 −𝑚∗)

∫
Λ−
𝜋 (𝑎∗, 𝜆𝑖)𝑑𝐻 (𝜆𝑖) +𝑚∗

∫
Λ−
𝜋 (𝑏∗, 𝜆𝑖)𝑑𝐻 (𝜆𝑖).

Subtracting monopoly developer surplus gives

𝐷𝑆𝐸 − 𝐷𝑆𝑀 =

∫
Λ+

[
𝜋 (𝑡∗, 𝜆𝑖) − 𝜋 (𝑎𝑀 , 𝜆𝑖)

]
𝑑𝐻 (𝜆𝑖)

+ (1 −𝑚∗)
∫
Λ−

[
𝜋 (𝑎∗, 𝜆𝑖) − 𝜋 (𝑎𝑀 , 𝜆𝑖)

]
𝑑𝐻 (𝜆𝑖)

+𝑚∗
∫
Λ−

[
𝜋 (𝑏∗, 𝜆𝑖) − 𝜋 (𝑎𝑀 , 𝜆𝑖)

]
𝑑𝐻 (𝜆𝑖).

Now suppose that 𝑏∗ < 𝑎∗ < 𝑎𝑀 . Then 𝑡∗ = (1 −𝑚∗)𝑎∗ +𝑚∗𝑏∗ < 𝑎𝑀 . Since 𝜋 (𝑥, 𝜆𝑖) is weakly
decreasing in 𝑥 , we have

𝜋 (𝑡∗, 𝜆𝑖) ≥ 𝜋 (𝑎𝑀 , 𝜆𝑖) for all 𝜆𝑖 ∈ Λ+,

𝜋 (𝑎∗, 𝜆𝑖) ≥ 𝜋 (𝑎𝑀 , 𝜆𝑖) for all 𝜆𝑖 ∈ Λ−,

and
𝜋 (𝑏∗, 𝜆𝑖) ≥ 𝜋 (𝑎𝑀 , 𝜆𝑖) for all 𝜆𝑖 ∈ Λ−.

Each term in the decomposition of𝐷𝑆𝐸−𝐷𝑆𝑀 is therefore weakly positive. Hence𝐷𝑆𝐸 ≥ 𝐷𝑆𝑀 .
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The inequality is strict whenever a positive measure of developers has strictly positive
subscription revenue over the relevant fee interval, so that 𝑟 (𝑥, 𝜆𝑖) > 0 on a set of positive
measure.

A.6 Proof of Corollary 2

We prove the following:

• Suppose Λ− = ∅. If 𝑏 < 𝑎, Proposition 3 implies that all developers either set the same
price across stores or set zero prices. Hence installing store 𝐵 gives no strict surplus
gain:

Δ(𝑎, 𝑏) =
∫
Λ

[
𝑠
(
min{𝑝∗𝑖𝐴, 𝑝∗𝑖𝐵}

)
− 𝑠 (𝑝∗𝑖𝐴)

]
𝑑𝐻 (𝜆𝑖) = 0.

If 𝑏 ≥ 𝑎, store 𝐵 also gives no strict price advantage, so again Δ(𝑎, 𝑏) = 0. Since𝐺 (0) = 0,
𝑚(𝑎, 𝑏) = 0 for every fee pair (𝑎,𝑏). Store 𝐵 therefore receives no demand.

Because𝑚(𝑎, 𝑏) = 0, store 𝐴’s payoff reduces to Π𝐴 (𝑎, 𝑏) = 𝑎𝑄𝑀 (𝑎), which is exactly the
monopoly problem. Thus 𝑎∗ = 𝑎𝑀 . Consumer surplus and developer surplus therefore
coincide with their monopoly levels.

• Suppose now Λ+ = ∅. Then every developer has 𝜆𝑖 < 0. By Proposition 3, pass-through
is positive, so for any 𝑏 < 𝑎,

𝑝 (𝑏, 𝜆𝑖) < 𝑝 (𝑎, 𝜆𝑖) for all 𝜆𝑖 ∈ Λ−.

Since 𝑠′(𝑝) = −𝑑 (𝑝) < 0,
𝑠 (𝑝 (𝑏, 𝜆𝑖)) > 𝑠 (𝑝 (𝑎, 𝜆𝑖)).

Therefore
Δ(𝑎, 𝑏) =

∫
Λ−

[𝑠 (𝑝 (𝑏, 𝜆𝑖)) − 𝑠 (𝑝 (𝑎, 𝜆𝑖))] 𝑑𝐻 (𝜆𝑖) > 0.

By the support condition on 𝐺 , 𝑚(𝑎, 𝑏) = 𝐺 (Δ(𝑎, 𝑏)) > 0. Thus any fee pair with
0 < 𝑏 < 𝑎 gives store 𝐵 positive demand and positive transaction revenue.

In an active equilibrium, 𝑏∗ < 𝑎∗. If 𝑏 ≥ 𝑎, store 𝐵 creates no strict price advantage, so
𝑚(𝑎, 𝑏) = 0 and Π𝐵 (𝑎, 𝑏) = 0. By choosing some 𝑏′ ∈ (0, 𝑎), store 𝐵 obtains positive
demand and positive revenue. Hence 𝑏∗ ≥ 𝑎∗ cannot be an active equilibrium. Also
𝑏∗ > 0, because 𝑏 = 0 yields zero revenue, whereas a small positive 𝑏 < 𝑎∗ yields positive
revenue. Thus 0 < 𝑏∗ < 𝑎∗.

Since Λ+ = ∅, store 𝐴’s transaction revenue is

𝑄𝐴 (𝑎, 𝑏) =
∫
Λ−
𝑟 (𝑎, 𝜆𝑖)𝑑𝐻 (𝜆𝑖) = 𝑅𝑀 (𝑎),

and its payoff is Π𝐴 (𝑎, 𝑏) = 𝑎[1 −𝑚(𝑎, 𝑏)]𝑅𝑀 (𝑎).
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The monopoly fee satisfies (4). Differentiating Π𝐴 (𝑎, 𝑏∗) with respect to 𝑎 and evaluating
at 𝑎 = 𝑎𝑀 gives

𝜕1Π𝐴 (𝑎, 𝑏∗) |𝑎=𝑎𝑀 = −𝑎𝑀𝑄𝑀 (𝑎𝑀 )𝜕1𝑚(𝑎𝑀 , 𝑏∗).

Now
𝜕1𝑚(𝑎, 𝑏) = 𝑔(Δ(𝑎,𝑏))𝜕1Δ(𝑎, 𝑏),

and
𝜕1Δ(𝑎, 𝑏) =

∫
Λ−
𝑑 (𝑝 (𝑎, 𝜆𝑖))𝜕1𝑝 (𝑎, 𝜆𝑖)𝑑𝐻 (𝜆𝑖) > 0,

because pass-through is positive for 𝜆𝑖 < 0. Hence

𝜕1Π𝐴 (𝑎, 𝑏∗) |𝑎=𝑎𝑀 < 0.

By single-peakedness of Π𝐴 (·, 𝑏∗), 𝑎∗ < 𝑎𝑀 . Therefore 0 < 𝑏∗ < 𝑎∗ < 𝑎𝑀 .

Consumer surplus under monopoly is

𝐶𝑆𝑀 =

∫
Λ−
𝑠 (𝑝 (𝑎𝑀 , 𝜆𝑖))𝑑𝐻 (𝜆𝑖).

Under entry,

𝐶𝑆𝐸 = (1 −𝑚∗)
∫
Λ−
𝑠 (𝑝 (𝑎∗, 𝜆𝑖))𝑑𝐻 (𝜆𝑖) +𝑚∗

∫
Λ−
𝑠 (𝑝 (𝑏∗, 𝜆𝑖))𝑑𝐻 (𝜆𝑖) −

∫ Δ∗

0
𝜎𝑑𝐺 (𝜎),

where
Δ∗ =

∫
Λ−

[𝑠 (𝑝 (𝑏∗, 𝜆𝑖)) − 𝑠 (𝑝 (𝑎∗, 𝜆𝑖))] 𝑑𝐻 (𝜆𝑖).

Since 𝑏∗ < 𝑎∗ < 𝑎𝑀 , positive pass-through implies

𝑝 (𝑏∗, 𝜆𝑖) < 𝑝 (𝑎∗, 𝜆𝑖) < 𝑝 (𝑎𝑀 , 𝜆𝑖).

Thus
𝑠 (𝑝 (𝑏∗, 𝜆𝑖)) > 𝑠 (𝑝 (𝑎∗, 𝜆𝑖)) > 𝑠 (𝑝 (𝑎𝑀 , 𝜆𝑖)).

Let
𝐴∗ ≡

∫
Λ−

[
𝑠 (𝑝 (𝑎∗, 𝜆𝑖)) − 𝑠 (𝑝 (𝑎𝑀 , 𝜆𝑖))

]
𝑑𝐻 (𝜆𝑖) > 0.

Then

𝐶𝑆𝐸 −𝐶𝑆𝑀 = 𝐴∗ +𝑚∗Δ∗ −
∫ Δ∗

0
𝜎𝑑𝐺 (𝜎).

Since𝑚∗ =𝐺 (Δ∗), ∫ Δ∗

0
𝜎𝑑𝐺 (𝜎) ≤ Δ∗𝐺 (Δ∗) =𝑚∗Δ∗.
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Therefore
𝐶𝑆𝐸 −𝐶𝑆𝑀 ≥ 𝐴∗ > 0.

Finally, developer surplus increases because the maximized developer payoff

𝜋 (𝑥, 𝜆𝑖) = max
𝑝≥0

[(1 − 𝑥)𝑝 + 𝜆𝑖] 𝑑 (𝑝)

satisfies
𝜕1𝜋 (𝑥, 𝜆𝑖) = −𝑟 (𝑥, 𝜆𝑖) ≤ 0.

Since 𝑏∗ < 𝑎∗ < 𝑎𝑀 , developers face lower fees under entry than under monopoly, and
strictly lower fees on a positive-measure set of transactions. Hence aggregate developer
surplus strictly increases.

B Additional results

B.1 Condition for positive average-fee effect.

Differentiating 𝑄 (𝑎, 𝑏) with respect to 𝑎 gives

𝜕1𝑄 (𝑎,𝑏) =
∫
Λ+

[𝑅1(𝑡 (𝑎, 𝑏), 𝜆)𝜕1𝑡 (𝑎, 𝑏) − 𝑅1(𝑎, 𝜆)] 𝑑𝐻 (𝜆).

Hence,

𝑄 (𝑎, 𝑏) + 𝑎𝜕1𝑄 (𝑎,𝑏) =
∫
Λ+

[𝑟 (𝑡, 𝜆) − 𝑟 (𝑎, 𝜆) + 𝑎𝑅1(𝑡, 𝜆)𝜕1𝑡 − 𝑎𝑅1(𝑎, 𝜆)] 𝑑𝐻 (𝜆), (A-2)

where, to simplify notation, we write 𝑡 = 𝑡 (𝑎, 𝑏) and 𝜕1𝑡 = 𝜕1𝑡 (𝑎, 𝑏) = 1 −𝑚(𝑎, 𝑏) − (𝑎 −
𝑏)𝜕1𝑚(𝑎, 𝑏). Substituting the last expression into (A-2) yields

𝑄 (𝑎,𝑏) + 𝑎𝜕1𝑄 (𝑎, 𝑏) =
∫
Λ+

[
𝑟 (𝑡, 𝜆) − 𝑟 (𝑎, 𝜆) − 𝑎𝑚(𝑎, 𝑏)𝑅1(𝑡, 𝜆)

+ 𝑎{𝑅1(𝑡, 𝜆) − 𝑅1(𝑎, 𝜆)} − 𝑎(𝑎 − 𝑏)𝜕1𝑚(𝑎, 𝑏)𝑅1(𝑡, 𝜆)
]
𝑑𝐻 (𝜆).

For positive-𝜆 apps, 𝑅1(𝑥, 𝜆) ≤ 0. Moreover, if 𝑏 < 𝑎 and𝑚(𝑎, 𝑏) > 0, then 𝑡 (𝑎, 𝑏) < 𝑎, so

𝑟 (𝑡, 𝜆) − 𝑟 (𝑎, 𝜆) > 0.

Thus the first, second, and fourth terms in the integrand are weakly positive, given that
𝜕1𝑚(𝑎, 𝑏) ≥ 0. The only term with an ambiguous sign is

𝑎{𝑅1(𝑡, 𝜆) − 𝑅1(𝑎, 𝜆)}.
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By the fundamental theorem of calculus,

𝑅1(𝑡, 𝜆) − 𝑅1(𝑎, 𝜆) = −
∫ 𝑎

𝑡

𝑅11(𝑥, 𝜆) 𝑑𝑥 .

Therefore, the average-fee effect is positive if∫
Λ+

[𝑟 (𝑡, 𝜆) − 𝑟 (𝑎, 𝜆) − 𝑎𝑚(𝑎, 𝑏)𝑅1(𝑡, 𝜆) − 𝑎(𝑎 − 𝑏)𝜕1𝑚(𝑎, 𝑏)𝑅1(𝑡, 𝜆)] 𝑑𝐻 (𝜆)

> 𝑎

∫
Λ+

∫ 𝑎

𝑡

𝑅11(𝑥, 𝜆) 𝑑𝑟 𝑑𝐻 (𝜆).

This condition is automatically satisfied if

𝑅11(𝑥, 𝜆) ≤ 0 for all 𝑥 ∈ [𝑡 (𝑎,𝑏), 𝑎] and 𝜆 ∈ Λ+.

More generally, it is satisfied whenever 𝑅11 is positive but not too large.

B.2 Effect of competition on consumer surplus.

Let𝑚∗ ≡𝑚(𝑎∗, 𝑏∗) =𝐺 (Δ(𝑎∗, 𝑏∗)) and 𝑡∗ ≡ [1 −𝑚∗]𝑎∗ +𝑚∗𝑏∗. Under monopoly,

𝐶𝑆𝑀 =

∫
Λ+
𝑠 (𝑝 (𝑎𝑀 , 𝜆𝑖))𝑑𝐻 (𝜆𝑖) +

∫
Λ−
𝑠 (𝑝 (𝑎𝑀 , 𝜆𝑖))𝑑𝐻 (𝜆𝑖).

Under entry,

𝐶𝑆𝐸 =

∫
Λ+
𝑠 (𝑝 (𝑡∗, 𝜆𝑖))𝑑𝐻 (𝜆𝑖) + [1 −𝑚∗]

∫
Λ−
𝑠 (𝑝 (𝑎∗, 𝜆𝑖))𝑑𝐻 (𝜆𝑖)

+𝑚∗
∫
Λ−
𝑠 (𝑝 (𝑏∗, 𝜆𝑖))𝑑𝐻 (𝜆𝑖) −

∫ Δ(𝑎∗,𝑏∗)

0
𝜎𝑑𝐺 (𝜎).

Subtracting 𝐶𝑆𝑀 , and using∫
Λ−
𝑠 (𝑝 (𝑎𝑀 , 𝜆𝑖))𝑑𝐻 (𝜆𝑖) = [1 −𝑚∗]

∫
Λ−
𝑠 (𝑝 (𝑎𝑀 , 𝜆𝑖))𝑑𝐻 (𝜆𝑖) +𝑚∗

∫
Λ−
𝑠 (𝑝 (𝑎𝑀 , 𝜆𝑖))𝑑𝐻 (𝜆𝑖),

yields (16).

B.3 Numerical simulations

Suppose 𝑣 ∼ Exp(1), 𝜎 ∼ Exp(10), and 𝜆𝑖 ∼ 𝑈 [−ℓ, 𝐿]. Figures 1 and 2 illustrate the forces
identified in the theoretical analysis. Both figures vary the lower support parameter ℓ for given
values of 𝐿. Increasing ℓ expands the set of negative-complementarity apps. These are the apps
that drive consumer adoption of store 𝐵, because they are priced lower on that store when
𝑏 < 𝑎.
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Figure 1 considers the case 𝐿 = 0.5. As ℓ increases, store 𝐵’s adoption share rises. This
strengthens the business-stealing effect: a higher fee by store 𝐴 makes store 𝐵 more attractive,
causing store 𝐴 to lose consumers. The equilibrium fee of the integrated store falls below the
monopoly fee, 𝑎∗ < 𝑎𝑀 , over most of the range. The figure also shows that developer surplus
is higher under entry, while consumer surplus net of installation costs is lower. Thus, in this
calibration, entry benefits developers but does not increase consumer surplus.

Figure 2 considers the case 𝐿 = 0.35. This figure shows a case in which the comparison
between 𝑎∗ and 𝑎𝑀 is not monotone. For small and intermediate values of ℓ , the average-fee
effect dominates, which pushes the integrated store’s fee above the monopoly fee: 𝑎∗ > 𝑎𝑀 .
For larger values of ℓ , the negative-𝜆𝑖 side becomes more important, the business-stealing
effect dominates and and the comparison reverses: 𝑎∗ < 𝑎𝑀 .

Taken together, the figures show that app-store entry does not always reduce the integrated
store’s fee, as explained in the main text.

Figure 1: Numerical exercise with 𝑣 ∼ Exp(1), 𝜎 ∼ Exp(10), and 𝜆𝑖 ∼ 𝑈 [−ℓ, 0.5], where
ℓ ∈ [0, 0.7]. The panels report the monopoly fee 𝑎𝑀 , the equilibrium fees 𝑎∗ and 𝑏∗, the average
fee 𝑡∗ = (1 −𝑚∗)𝑎∗ +𝑚∗𝑏∗, the fee difference 𝑎∗ − 𝑎𝑀 , store 𝐵’s adoption share𝑚∗, consumer
surplus, developer surplus, and store profits. As the support of negative-𝜆𝑖 apps expands, store
𝐵 attracts more consumers, the consumer-stealing effect strengthens, and the integrated store’s
equilibrium fee falls below the monopoly fee.
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Figure 2: Numerical exercise with 𝑣 ∼ Exp(1), 𝜎 ∼ Exp(10), and 𝜆𝑖 ∼ 𝑈 [−ℓ, 0.35], where
ℓ ∈ [0, 0.25]. The panels report the same objects as in Figure 1. In this calibration, entry is
active and store 𝐵 reaches a non-negligible adoption share. For small and intermediate values
of ℓ , the average-fee effect on positive-𝜆𝑖 developers dominates the consumer-stealing effect,
so that 𝑎∗ > 𝑎𝑀 . For larger values of ℓ , the consumer-stealing effect strengthens and the
comparison reverses.
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B.4 Small mass of negative-complementarity apps

Suppose the distribution of 𝜆𝑖 is given by

𝐻𝜃 = 𝜃𝐻
− + (1 − 𝜃 )𝐻+,

where 𝐻+ is supported on Λ+ and 𝐻− is supported on Λ−. The parameter 𝜃 ∈ [0, 1] measures
the mass of negative-complementarity apps.

From Corollary 2, we know that when 𝜃 = 0, store 𝐵 does not attract consumers, store 𝐴
chooses the monopoly fee, and consumer and developer surplus coincide with their monopoly
levels. We now study what happens when 𝜃 is positive but small.

For 𝑏 < 𝑎, let
𝑄 (𝑎,𝑏) ≡

∫
Λ−

[
𝑠 (𝑝 (𝑏, 𝜆)) − 𝑠 (𝑝 (𝑎, 𝜆))

]
𝑑𝐻−(𝜆)

be the adoption surplus generated by negative-complementarity apps per unit mass. Since
pass-through is positive for 𝜆 < 0, we have 𝑄 (𝑎,𝑏) > 0. The adoption surplus under 𝐻𝜃 is
Δ𝜃 (𝑎, 𝑏) = 𝜃𝑄 (𝑎,𝑏), so

𝑚𝜃 (𝑎, 𝑏) = 𝐺 (𝜃𝑄 (𝑎, 𝑏)) = 𝜃𝐺′(0)𝑄 (𝑎, 𝑏) + 𝑜 (𝜃 ).

The average fee faced by positive-complementarity developers is

𝑡𝜃 (𝑎, 𝑏) = [1 −𝑚𝜃 ]𝑎 +𝑚𝜃𝑏 = 𝑎 − 𝜃𝐺′(0)𝑄 (𝑎,𝑏) (𝑎 − 𝑏) + 𝑜 (𝜃 ).

A first-order expansion of store 𝐴’s profit around 𝜃 = 0 gives

Π𝜃𝐴 (𝑎, 𝑏) = Π𝑀
𝜃
(𝑎) − 𝜃𝐾 (𝑎, 𝑏) + 𝑜 (𝜃 ),

where

𝐾 (𝑎, 𝑏) =𝐺′(0)𝑎𝑄 (𝑎, 𝑏)
[∫

Λ+
𝑟 (𝑎, 𝜆)𝑑𝐻+(𝜆) + (𝑎 − 𝑏)

∫
Λ+
𝜕1𝑟 (𝑎, 𝜆)𝑑𝐻+(𝜆)

]
.

captures the first-order profit loss generated by competition. The first term inside brackets is
the loss from consumer migration to store 𝐵. The second term is the average-fee effect on the
revenue generated by positive-complementarity apps.

Let 𝑏∗0 be the limiting fee of store 𝐵 as 𝜃 → 0, and suppose 𝑎𝑀 is an interior monopoly
optimum satisfying the second-order condition

Ω ≡ 𝜕2

𝜕𝑎2

[
𝑎

∫
Λ+
𝑟 (𝑎, 𝜆)𝑑𝐻+(𝜆)

] ����
𝑎=𝑎𝑀

< 0.
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Expanding the first-order conditions for 𝑎∗
𝜃
and 𝑎𝑀

𝜃
around 𝑎𝑀 yields

𝑎∗
𝜃
− 𝑎𝑀

𝜃
= 𝜃

𝜕𝑎𝐾 (𝑎𝑀 , 𝑏∗0)
Ω

+ 𝑜 (𝜃 ).

Since Ω < 0, the fee rises relative to monopoly iff 𝜕𝑎𝐾 (𝑎𝑀 , 𝑏∗0) < 0 and falls iff 𝜕𝑎𝐾 (𝑎𝑀 , 𝑏∗0) > 0.
Define

𝜅 ≡
𝜕𝑎𝐾 (𝑎𝑀 , 𝑏∗0)

Ω
, 𝜒 ≡ 𝐺′(0)𝑄 (𝑎𝑀 , 𝑏∗0) (𝑎𝑀 − 𝑏∗0) > 0.

The average fee satisfies 𝑡∗
𝜃
− 𝑎𝑀

𝜃
= (𝑎∗

𝜃
− 𝑎𝑀

𝜃
) −𝑚𝜃 (𝑎∗𝜃 −𝑏

∗
𝜃
) = 𝜃 (𝜅 − 𝜒) + 𝑜 (𝜃 ). Hence, even

if 𝐴’s fee rises (𝜅 > 0), the average fee may still fall whenever 0 < 𝜅 < 𝜒 .
Let

𝑆+(𝑎) ≡
∫
Λ+
𝑠 (𝑝 (𝑎, 𝜆))𝑑𝐻+(𝜆), 𝐷𝑆+(𝑎) ≡

∫
Λ+
𝜋 (𝑎, 𝜆)𝑑𝐻+(𝜆).

Since 𝑠′(𝑝) = −𝑑 (𝑝) < 0 and 𝜕1𝑝 (𝑎, 𝜆) ≤ 0 for 𝜆 ≥ 0, we have 𝜕𝑎𝑆+(𝑎𝑀 ) ≥ 0, with strict
inequality whenever a positive measure of apps has strictly negative pass-through and positive
demand. By the envelope theorem,

𝜕𝑎𝐷𝑆
+(𝑎𝑀 ) = −

∫
Λ+
𝑟 (𝑎𝑀 , 𝜆)𝑑𝐻+(𝜆) < 0.

Because Δ𝜃 = 𝜃𝑄 =𝑂 (𝜃 ), the direct option-value surplus and the contribution of negative-
complementarity apps to 𝐶𝑆 and 𝐷𝑆 are both 𝑂 (𝜃 2). The first-order welfare effects therefore
come entirely through 𝑡∗

𝜃
:

𝐶𝑆𝐸
𝜃
−𝐶𝑆𝑀

𝜃
= 𝜃 (𝜅 − 𝜒) 𝜕𝑎𝑆+(𝑎𝑀 ) + 𝑜 (𝜃 ), 𝐷𝑆𝐸

𝜃
− 𝐷𝑆𝑀

𝜃
= 𝜃 (𝜅 − 𝜒) 𝜕𝑎𝐷𝑆+(𝑎𝑀 ) + 𝑜 (𝜃 ).

Since 𝜕𝑎𝑆+(𝑎𝑀 ) > 0 and 𝜕𝑎𝐷𝑆+(𝑎𝑀 ) < 0, consumer and developer surplus move in opposite
directions, with the threshold given by 𝜅 ≶ 𝜒 . The following proposition summarizes these
results.

Proposition 6 (Small mass of negative-complementarity apps). Suppose 𝐺′(0) > 0, and the
monopoly fee satisfies the second-order condition. There exists 𝜃 > 0 such that, for all 𝜃 ∈ (0, 𝜃 ):

1. 𝑎∗
𝜃
> 𝑎𝑀

𝜃
if and only if 𝜅 > 0, and 𝑎∗

𝜃
< 𝑎𝑀

𝜃
if and only if 𝜅 < 0.

2. Developer surplus increases (decreases) relative to monopoly if and only if 𝜅 < 𝜒 (𝜅 > 𝜒).

3. Consumer surplus decreases (increases) relative to monopoly if and only if 𝜅 < 𝜒 (𝜅 > 𝜒).

The proposition shows that competition may increase or decrease 𝐴’s fee for a small
measure of negative-𝜆 apps. It also shows that the sign of 𝑎∗

𝜃
− 𝑎𝑀

𝜃
is not enough to determine

welfare effects. For the dominant mass of positive-complementarity apps the relevant price is
the average fee 𝑡∗

𝜃
, not the posted fee 𝑎∗

𝜃
. When 0 < 𝜅 < 𝜒 , competition raises the posted fee
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but lowers the average fee, increasing developer surplus and reducing consumer surplus. Only
when 𝜅 > 𝜒 does the posted-fee increase dominate consumer migration to store 𝐵, raising the
average fee so that developer surplus falls and consumer surplus rises.
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