One Sided Access in Two-Sided Markets*

Marianne Verdier!

August 26, 2013

Abstract

In this paper, I analyze the incentives of a monopolistic platform to open its infrastructure
to an entrant on the buyer side of the market. The platform exerts an externality on the entrant
when it chooses the seller price, because the entrant values the presence of sellers on the platform.
The entrant pays an access charge to the platform for each transaction. Therefore, the entrant
exerts an externality on the platform when it chooses its price because it impacts the revenues
that the platform obtains from opening its infrastructure. If buyer and seller demands are linear
and identical, and if the degree of product differentiation is low, I show that the platform’s price
structure is biased in favor of sellers. If the degree of product differentiation is high, the price
structure is biased in favor of sellers only for high values of the access charge.

Keywords: two-sided markets, access, entry.

JEL Codes: E42; 1.1; O33.

*I acknowledge financial support from FIDES, Forum sur les Institutions, le Droit, I’'Economie et la Société, to
present at the EARIE conference organized in Evora (2013). I also thank seminar participants at Telecom ParisTech
for helpful discussions.

TEQUIPPE, Faculté des Sciences Economiques et Sociales de Lille. Email: Marianne. Verdier@univ-lillel.fr.



1 Introduction

In several network industries (e.g., the payment card industry, the video game industry), a domi-
nant platform or a duopoly of incumbent platforms organize the interactions between two distinct
groups of users. These markets are often referred to as "two-sided" markets, following the works
of Rochet and Tirole (2003), Caillaud & Julien (2003) and Armstrong (2006). In such markets,
because of network effects, smaller firms are often reluctant to build their own platform when they
innovate because competition with incumbent platforms is unlikely to yield enough profits to cover
their fixed costs. One solution for these firms is therefore to use the incumbent’s infrastructure to
market new products. However, an incumbent may refuse to open its infrastructure to an entrant,
unless this strategy generates enough profits. In Antitrust, such strategies have been discussed
in the framework of the foreclosure doctrine (see Terminal Road Association versus U.S. (1912)).
While the foreclosure doctrine has been extensively analyzed in vertically related markets or in the
telecommunications industry’, no paper has studied whether payment platforms have incentives to
foreclose access to entrants. This paper aims at providing a perspective on this issue.

Currently, the issue of access to payment platforms seems a major policy concern for the reg-
ulators of the payments industry. Indeed, non-banks try to enter the market by using the existing
platforms of banks to market new products, either on the buyer side of the market or on the seller
side. On the buyer side, several non-banks have designed payment solutions which rely on the exist-
ing payment instruments offered by banks to settle transactions with sellers (e.g., mobile payment
solutions that rely on the payment card, m wallets). On the seller side, non-banks have also tried
to offer innovations that enable merchants to accept payment cards through other access channels
(e.g., Square for mobile payments).

In this context, the theory of one-way access, which has been designed for the telecommunica-
tions industry (see Vogelsang, 2003, for a survey), has to be adapted to account for the specific
nature of two-sided markets.? Indeed, in two-sided markets, the decision of a platform to open its
infrastructure on one side of the market may be affected by the revenues that the platform can
obtain from the other side. Conversely, an entrant’s decision to enter on one side of the market may

depend on the platform’s prices for both sides.

'For instance, in the European Union, telecommunication operators with significant market power are required
to charge cost-based access prices (see the interconnexion directive of 1997).

2My paper also presents some similarities with the literature on two-way access and termination charges (see
Hermalin and Katz, 2011 or Cambini and Valletti, 2008), one side of the market being the senders of messages and
the other side being the receivers of messages. See section 2 for a survey of the literature.



To address this issue, I build a generic model of entry in a two-sided market, which is based
on the framework of Rochet and Tirole (2003). A monopolistic platform has to decide whether to
provide access to its infrastructure to an entrant on one side of the market, say the buyer side. If
the platform opens its infrastructure, the entrant pays a per transaction access fee to the platform,
which is not restricted to be positive. As the entrant incurs fixed entry costs, the platform may use
the access fee to foreclose entry. If the platform opens its infrastructure, the entrant chooses how
to price transactions for buyers, and the platform chooses how to price transactions for buyers and
sellers, respectively.

In my setting, entry has two effects on the platform’s profits: a business stealing effect on the
buyer side and an income effect on the seller side. The income effect arises because the platform
earns revenues from the seller price and from the access fee when the entrant’s consumers make
transactions with sellers. In order to isolate the income effect from the business stealing effect, I first
study a benchmark, in which the entrant enters on a separate market (e.g., mobile payments on the
Internet). If there is entry, firms exert externalities on each other at the price competition stage.
There are two kinds of externalities in my framework. First, the platform exerts an externality
on the entrant through the choice of the seller price, because seller demand impacts the volume
of transactions made by the entrant’s consumers. Second, the entrant exerts an externality on
the platform when it chooses its price, because the platform earns revenues from the entrant’s
consumers through the access charge and the seller fee. The platform chooses prices for buyers and
sellers that balance the profits earned on the initial market and on the new market. If seller and
buyer demands are linear and identical and if there is entry, I show that for high values of the access
charge, the profit-maximizing price structure of the platform is biased in favor of sellers, because
it increases the transaction volume on the new market. By contrast, for low values of the access
charge, the price structure is biased in favor of buyers. The entrant’s decision to enter the buyer
market depends on the level of the access charge. The access charge impacts the entrant’s profits
through a direct and an indirect effect, which depends on the price that the platform chooses for
sellers. I show that the entrant’s profits may increase with the access charge because the entrant
values the presence of sellers on the platform. Conversely, the platform’s profits can decrease with
the access charge, because the platform earns revenues from the entrant’s transactions. I am able
to provide sufficient conditions such that the platform accommodates entry in a general setting,
and I determine the profit-maximizing access charge if demands are linear.

To analyze the business stealing effect, I assume that if the entrant enters the market, it competes



in prices with the platform by offering differentiated services to buyers. I show that the business
stealing effect reinforces the platform’s incentives to biase the price structure in favor of sellers.
Indeed, the platform has an incentive to increase its price for buyers because it earns revenues
from the entrant’s consumers. These revenues are all the more sensitive to the buyer price since the
degree of product differentiation is low. Compared to the benchmark, a higher platform price for
buyers has a positive impact on the entrant’s profits, because it increases the entrant’s demand.
Since the platform’s price for buyers increases with the access charge, a higher access charge can
increase the entrant’s profits. The magnitude of this effect is all the more important since the
degree of product differentiation is low. Consequently, I find that the entrant’s profits increase with
the access charge if the degree of product differentiation is low. By contrast, if the degree of product
differentiation is high, the entrant’s profits decrease with the access charge. The platform’s profits
increase with the access charge if the sensitivity of the entrant’s demand is low. If the prices chosen
by the platform and by the entrant for buyers are identical, and if the size of the market is fixed, I
show that, if the platform accommodates entry, the entrant makes zero profit.

The remainder of the article is organized as follows. In section 2, I review the literature that is
related to my study. In section 3, I present the model and the assumptions. In section 4, I analyze
a benchmark case, in which the entrant enters on a separate market and does not compete with the
platform. In section 5, I consider the general case, in which the entrant competes with the platform
on the buyer side of the market. In section 6, I assume that the entrants are perfectly competitive

and operate on a separate market. Finally, I conclude. All proofs are in the Appendix.

2 Literature review

This paper is related to three strands of the literature: the literature on market foreclosure, the
literature on interconnection in telecommunications networks and the literature on entry in two-
sided markets.

The literature on market foreclosure studies whether a vertically integrated firm has an incentive
to foreclose the downstream market to its rivals, either by raising its rival’s cost (see Salop and
Scheffman, 1987, or Vickers, 1995) or by degrading the quality of service offered to the entrant (see
Economides, 1998). In my paper, the entrant needs the incumbent to interconnect its consumers
to the platform’s sellers, and, therefore, the platform may use the access charge to restrict access

to its captive base of sellers.



My paper is also related to the literature on interconnection in telecommunications networks
(See Laffont and Tirole, 2000, Armstrong, 2002 and De Bijl and Peitz, 2002, for surveys of this
literature). Many telecommunications service providers own partial networks and rely on the in-
cumbent’s infrastructure to offer services to their customers. As surveyed by Vogelsang (2003), the
literature on one-way access studies whether dominating network providers have incentives to give
competitors access to an infrastructure that is hard to duplicate. My paper extends the analysis
of competitive bottlenecks in telecommunications infrastructure to the case of two-sided payment
platforms. An important question for Central Banks and competition authorities is whether incum-
bent payment networks have incentives to grant access to payment service providers or non-banks
(see the CPSS Report on innovation in retail payment systems, 2012). These new players often
decide to enter the market on one side by offering different access channels to the existing payments
infrastructure.

My paper also presents some similarities with the literature on two-way access and termination
charges. Mobile networks can also be analyzed as two-sided markets, with senders of messages on
one side and receivers on the other side (see Katz and Hermalin, 2011). In this literature, most
papers assume that networks compete in two-part tariffs and that networks charge each other
a reciprocal access charge when consumers send messages. My paper makes several assumptions
that depart from this literature and that apply more specifically to the case of the retail payments
industry. First, networks do not compete to attract users and all users multihome. This assumptions
is consistent with the fact that in developed countries, virtually all consumers are equipped with
a payment card and a mobile phone. Second, networks are assymmetric, because one network has
attracted senders and receivers (buyers and sellers) whereas the other network has only attracted
senders.

The literature on entry in two-sided markets is scarce. Farhi and Hagiu (2008) analyze the
strategic interactions between an incumbent platform and an entrant in a general framework. They
propose an adaptation of the typology offered by Fudenberg and Tirole (1984) to the framework
of two-sided markets. They show that strategic interactions between two-sided platforms depend
not only on whether their decision variables are strategic complements or substitute as for one-
sided firms, but also on whether or not platforms subsidize one side of the market in equilibrium.
Dewenter and Roesch (2012) consider platforms which compete in quantities on two interrelated
markets. They analyze the impact of the number of firms on quantities and prices. They show

that a free entry equilibrium yields to excessive entry if network effects are large. Tregouét (2012)



studies whether a platform has an incentive to integrate vertically with sellers during the launch
phase of a new platform. He shows that integration is more profitable when the trade surplus is

shared equally between the two sides of the market.

3 The Model

In this section, I build a generic model of access to a two-sided platform, which can be applied in
particular to the retail payments industry.

A monopolistic payment platform (PF) provides an intermediation service to a group of buyers
(B) and a group of sellers (S). The marginal cost of serving group B is cp and the marginal cost
of serving group S is c¢g. The platform’s total marginal cost is ¢ = c¢g 4 ¢g. The prices charged to
buyers and sellers are pg and pg, respectively. The platform’s profits are denoted by 7% .

The platform can decide to open its infrastructure to a monopolistic entrant (E), that offers
access services to buyers.? The entrant charges buyers with a service fee pg for each transaction and
pays an access charge a per transaction to the incumbent platform.? It also incurs a marginal cost cg
to provide the service to its consumers. For example, a payment card platform can decide to allow
mobile network operators to use its infrastructure to offer payment services to their consumers. If
there is entry, the entrant and the platform compete in prices on the buyer side of the market,
unless the entrant serves a separate market, which is the case that I study as a benchmark. The
entrant decides to enter the market if its gross profits 7¥ exceed the fixed entry cost ¢. All buyers
and sellers multihome, that is, they are equipped with the payment solution offered by the platform
(e.g., the payment card) and with the access technology offered by the entrant (e.g., the mobile
phone).

On the buyer side of the market, consumers have to decide which channel to use to access the
platform’s services. The access channel offered by the platform and the entrant are not perfectly
homogenous. Given the prices charged by the platform and the entrant, there are DgF (pB,PE)

buyers who prefer to access the platform directly and Dg (pB,pE) buyers who prefer to access the

3We would obtain similar results if a platform decided to open its infrastructure to sellers, that need the platform
to make transactions with buyers. For example, a merchant that owns a platform to do business on the Internet could
decide to allow other merchants to market products on its platform (e.g., Amazon).

4The letter a for the access charge is used to make comparisons with the literature on interconnection in telecom-
munications networks. However, it should not be confused with the letter a that is generally used for interchange
fees in the litterature on payment systems.



platform via the solution offered by the entrant. The total consumer demand is

Dg(pp,pr) = DE¥ (05, pE) + DE(pB, PE).-

On the seller side of the market, there are Dg(pg) sellers who wish to use the platform to make a
transaction. A transaction is intermediated by the platform only if the buyer and the seller agree for
it, given the prices they pay for it. Therefore, the total volume of transactions is Ds(ps)Dp(pB, PE)-

Finally, note that I do not model the price p that sellers charge to buyers on the retail market
(as in Rochet and Tirole, 2003, 2006). This implies that the prices charged by the platform and the
entrant do not influence the buyer’s decision to buy the good that is offered by each merchant. While
this assumption may seem exagerate, it is a useful approximation to understand a monopolistic
platform’s incentives to open its infrastructure to an entrant. I will relax this assumption in the

extension section.

I make the following assumptions, which are satisfied in particular if quasi-demands are linear:

Assumption 1 (Demand functions): Demand functions are twice differentiable, decreasing
and concave. A firm’s demand increases with the price that is chosen by its competitor, that is,
we have 8D§F/6pE > 0 and 8Dg/6p3 > 0. Furthermore, I assume that GQDEF/apB&pE =
9*DE JoppopE = 0.

Assumption 2 (Concavity): The platform’s profits are concave in its prices, holding the
entrant’s price as constant and the entrant’s profits are concave in its price, holding the platform’s
prices as constant. The assumption that the platform’s profits are concave in the entrant’s price
implies that

Ao = (0*7FE Jop%) (0*x Y Jop%) — (9*7PF Jopsdps)? > 0.

Assumption 3 (Strategic complementarity): If the platform and the entrant compete in
prices on the same market, prices are strategic complements; that is, we have dpgR /dpg > 0 and
apgR/ Opp > 0, where pgR denotes the platform’s best-response to the entrant’s price and pgR
denotes the entrant’s best-response to the platform’s prices. A sufficient condition for prices to be

strategic complements is that

827[-PF a27TPF 827TPF 827TPF

A = < 0.

Op% Oppdpr  Oppdps Oprdps
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Assumption 4: I assume that
(027" Jop%) Ag — (9°7F JOppdpE) A1 < 0.

This assumption ensures that the determinant of the matrix of the cross-derivatives (827" /0p;9p;)
for k = PF,FE, and (i,j) € {B, E,S} is negative. This assumption is necessary to demonstrate
comparative statics results about the variation of the equilibrium prices with the access fee.

I am interested in understanding the impact of the access charge on firms’ profits and entry.

Therefore, the timing of the game that I study is as follows:

1. The platform chooses whether to open its infrastructure to the entrant. If the platform opens
its infrastructure, it decides on the level of the access charge a that is paid per transaction

by the entrant.
2. The entrant decides whether or not to enter the market.

3. If the platform has not opened its infrastructure at the first stage or if the entrant has not
entered at stage 2, the platform chooses the monopolistic prices p%y and pi¢'. If the platform
has opened its infrastructure and if the entrant has entered the market, both firms compete
in prices on the buyer side and the platform chooses how to price transactions on the seller

side.

I look for the subgame perfect equilibrium of the game and solve it through backward induction.

4 A benchmark: no competition

In this section, I analyze a special case in which the entrant does not compete with the platform
on the buyer side (i.e., there is no business stealing). Therefore, if there is entry, the entrant sells
its services on a separate market. This implies that DgF(pB,pE) = DgF(pB) and Dg(pB,pE) =
Dg (pg). For instance, in the retail payments industry, one could consider an entrant that develops
a payment solution for consumers to pay on the Internet which relies on the platform’s network.
The payment instrument offered by the platform cannot be used to pay on the Internet and vice

versa.



4.1 Stage 3: prices

If the entrant has entered at stage 2, the platform and the entrant choose the prices pp, ps and pg

that maximize their profits, respectively; that is,

7" = Ds(ps)(D5" (pB)(pB + ps — ¢) + Di(pe)(a + ps — cs)), (1)

and

7" = Ds(ps) D5 (pp)(pE — a — ¢g). (2)

Though the platform and the entrant do not compete, they exert externalities on each other when
they choose their prices. On the one hand, the entrant’s profits depend on the platform’s price
for sellers because it impacts the transaction volume on the new market (DE(pg)Dg(ps)). On the
other hand, the platform’s profits depend on the entrant’s price. Indeed, the platform earns profits
on the new market, because it receives the seller price and the access charge for each transaction
that is made by the entrant’s consumers.

The best-response functions of the platform and the entrant are denoted by p5%(pg), pgR(pE),
and pgR(pB, ps), respectively. I start by determining the platform’s best-responses to the entrant’s

price. Solving for the first-order conditions of platform’s profit-maximization yields

DPF

Ds(ps) (ddpi (pB +ps—c)+ D§F> =0, (3)

and

dDg

dps (DEF () (B +ps — ¢) + DE(pE)(a+ps —cs)) = 0. (4)

Ds(ps)(DE" (pB) + DE(pE)) +

Eq.(3) and (4) can be rearranged as

pPB+ps—c 1
= “Pr> (5)
PB 773

and

PB _ ng" (DgF +D§> DEDg(a+ ps — cs) (©)

ps g DgF Dg” ’

where ngF is the elasticity of the platform’s consumers quasi-demand and 7g is the elasticity of



seller quasi-demand.” Eq.(5) and (6) differ from the usual monopoly pricing equations of Rochet
and Tirole (2003), because the platform earns profits from the new market. Therefore, from (4),
the platform’s price for sellers depends on the price that is chosen by the entrant. If the platform
increases its price for sellers, it earns marginal benefits on the new market (equal to DE(pg)Ds(ps))
and incurs marginal losses (if a + ps — cg > 0) because the transaction volume decreases by
(dDg/ dpS)Dg (pg). From (3), it is noteworthy that the platform’s price for buyers only depends
on the entrant’s price through the seller price.

Lemma 1 analyzes the impact of the entrants’ price on the platform’s best-responses according

to the level of the access charge.

Lemma 1 If the access charge is lower than the platform’s net benefit of serving the entrant’s
consumers (that is, if a < pgR — ¢g), the platform’s best-response on the seller side decreases
with the entrant’s price, whereas the platform’s best-response on the buyer side increases with the

entrant’s price.

When the entrant’s price increases, the entrant’s demand decreases, which has two consequences
on the platform’s incentives to increase its price for sellers. On the one hand, a higher entrant’s
price reduces the platform’s marginal benefits of increasing its price for sellers. The reduction in the
marginal benefits of the platform is equal to Ds(ps)(dDE/dpg). On the other hand, the platform’s
marginal costs of increasing its price decrease (by (dDg(ps)/dps)(dDE /dpg)(a+ps—cs)), provided
that the platform earns profits from serving the entrant’s consumers. If the platform incurs losses
from serving the entrant’s consumers, the platform has an incentive to lower its price for sellers if
the entrant’s price increases. Finally, the platform’s best-response on the buyer side is impacted
indirectly by the entrant’s price variation through the seller price. Since a lower seller price increases
the buyer price, the platform has an incentive to increase the buyer price when the entrant’s price
increases.

It is also interesting to analyze whether entry on the buyer side changes the structure of the
prices charged by a monopolistic platform.5 In Lemma 2, I compare the platform’s best-responses

in case of entry to the prices that are chosen by a monopolistic platform.

In the two-sided markets literature, the quasi-demand refers to the probability that a consumer on one side of
the market wishes to use the platform to make a transaction, holding the price paid by the other side as constant.

Tn the two-sided markets literature, the price structure refers to the difference between the buyer price and the
seller price, or the ratio of prices between the buyer price and the seller price.

10



Lemma 2 If the access charge is lower than the net costs of serving the platform’s consumers
under monopoly (that is, if a < p}y — cp), if there is entry on the buyer side, the price for sellers
increases and the price for buyers decreases; that is, we have pE¥(pg) > p& and pBR(pg) < p'3.

Otherwise, we have p5%(pg) < p% and pBE(pg) > p'3.

If there is entry on the market, the platform obtains revenues from its consumers and from
the entrant’s consumers. If the access charge is high, the platform has an incentive to increase the
transaction volume on the new market by lowering the price for sellers. Proposition 1 demonstrates
that the platform lowers the price for sellers if the margin per consumer is higher on the new market
than on the initial market. By contrast, if the revenues from the new market are lower than on the
initial market, the platform has an incentive to increase its price for sellers and to lower its price
for buyers.

I proceed by analyzing the entrant’s pricing strategy. Solving for the first-order condition of
entrant’s profit-maximization yields

DE+ YZB (pp —a—cp) = 0.
B+dpE (pg—a—cg)=0 (7)

Because the entrant’s price does not depend on the platform’s prices, the entrant’s best-response is
to choose the monopoly price on the new market at the equilibrium of stage 3. I denote the entrant’s
price by p®(a). The platform’s best-response is to choose the prices pBZ(p2(a)) and pER(pg(a))
for buyers and sellers, respectively. I denote the vector of the prices chosen at the equilibrium of
stage 3 by P* = {pj(a),pS(a),py(a)}. Proposition 1 compares the equilibrium prices when there

is entry to the prices charged by a monopolistic platform.

Proposition 1 If a < pl} — cp), if there is entry on the buyer side, the price for sellers increases
and the price for buyers decreases; that is, we have pg(a) > p§ and pz(a) < py. Otherwise, we

have pS(a) < p& and p%(a) > pj.

Proof. From Lemma 1 at the equilibrium of the subgame. m

An example with linear demands: Let DgF =max {1l — vzpp, 0}, DgF = max {1 — vgps, 0},
and DE = {1 — §gpg,0}, where v; > 0 for i = B, S and §g > 0. Assume that ¢ = cg = 0 and
that v¢ = yg = dg = 1. In this example, the Nash equilibrium of the subgame is p%(a) =
(6 — 2a — V18 — 24a + 10a2) /6, p%(a) = (1 + a)/2, and p%(a) = (=3 + 2a + V18 — 24a + 10a2)/3

11



for all a € [—1,1].7 If the access charge is a > 1, the prices for buyers and for sellers are equal to
the monopoly prices 1/3 and 1/3, respectively, and the entrant does not enter because D& = 0.

It is interesting to analyze the structure of the prices charged by the platform at the equilibrium
of stage 3 when there is entry. If the platform is a monopolist, and if buyer and seller demands are
linear and identical, the platform chooses identical prices for buyers and sellers (see Rochet and
Tirole, 2003). In Proposition 2, I demonstrate that, in case of entry, if buyer and seller demands
are linear and identical, the platform’s price structure is biased in favor of sellers for high values of

the access charge, in order to increase the transaction volume on the new market.

Proposition 2 Assume that ¢ = cg = 0, DEF' = max {1 — yzpp,0}, DET = max {1 — ygps, 0},
and DE = {1 — §gpp,0}.

i) If yg > Tyg, we have pg(a) < p%(a) for alla € [-1/0g,1/0E].

i) If vp < Tvg, the sign of pg(a) — p%(a) depends on the value of the access charge and on the
relative elasticities of demand on each market.

Assume that vg = vg. If a < 1/3vp, pg(a) < pg(a). Otherwise, pg(a) > pg(a).

In two-sided markets, entry on one side of the market may impact the prices chosen on the
other side. Since the platform earns profits on the entrant’s market, it has an incentive to choose a
price for sellers that balances the profits earned from the initial market and from the new market.
Proposition 2 demonstrates that if the access charge is high, the platform increases the transaction
volume on the new market by lowering the seller price when buyer and seller demands are linear and
identical. Interestingly, even if the platform does not compete with the entrant to attract buyers,
the price for buyers is impacted by entry because the price structure is biased in favor of sellers for
high values of the access charge.

Finally, in Lemma 2, I explain how the access charge impacts the platform’s prices and the

entrant’s price.

Lemma 3 The entrant’s price increases with the access charge. If the sensitivity of the entrant’s
demand is low, the seller price decreases with the access charge. If the sensitivity of seller demand
and the sensitivity of the entrant’s demand are high, the seller price may decrease with the access

charge for low values of the access charge and then increase with the access charge.

"For all a € [0,1], we have 18 — 24a + 10a? > 0. Note that in this case, the platform’s best-responses are not
uniquely defined by the first-order conditions. However, I am able to select the prices that maximize the platform’s
profit.

12



The entrant’s price increases with the access charge because it increases its marginal cost. By
contrast, the seller price varies non-monotonically with the access charge if the sensitivity of seller
demand and the sensitivity of the entrant’s demand are high. Two effects are at play: a direct
effect and an indirect effect. First, if the access charge increases, the platform has an incentive to
decrease its price for sellers because the platform earns revenues from the entrant’s consumers (see
Eq.(4)). The magnitude of this negative direct effect increases with the sensitivity of seller demand.

Second, a higher access charge increases the entrant’s price, which reduces the entrant’s demand.
This indirect effect has an ambiguous impact on the platform’s incentives to increase its price for
sellers and its magnitude increases the sensitivity of the entrant’s demand. Since 0?7"F /OpsOpr =
(0DE/0pg)(Ds(ps) + (0Ds/dps)(a+ ps — c)), a higher entrant’s price provides the platform with
an incentive to decrease its price for sellers if the sensitivity of seller demand is low. Therefore, if the
sensitivity of seller demand is low, the indirect effect is negative. If the sensitivity of seller demand
is high, the platform’s incentive to decrease its price for sellers can either increase or decrease when
the entrant’s price increases, depending on the level of the access charge.

Therefore, if the sensitivity of the entrant’s demand is low, the indirect effect is of low magnitude,
and the seller price decreases with the access charge. If the sensitivity of the entrant’s demand is
high and if the sensitivity of seller demand is low, the direct and the indirect effect are negative,
and therefore, the seller price decreases with the access charge. Lastly, if the sensitivity of seller
demand is high and if the sensitivity of the entrant’s demand is high, the platform’s price for sellers
depends on a trade-off between a negative effect and a positive effect: the platform’s price for sellers

first may first decrease and then increase with the access charge.

An example with linear demands: Consider the previous example of linear demands. If
vs =g = 0g = 0.8, the platform’s price for sellers decreases with the access charge for low values

of it and then increases with the access charge.

4.1.1 Stage 2: the entrant’s decision to enter the market

At stage 2, the entrant decides to enter the buyer market if it makes positive profits; that is, if

Ds(p§(a))DE(p5(a)) (ph(a) —a—cg) — ¢ > 0.

13



The entrant’s decision to enter the buyer market depends on the access charge, which increases its
marginal cost, and on the price that the platform charges to sellers, which impacts its transaction
volume. Since, from Lemma 2, the entrant’s price decreases with a, there exists a maximum level
of the access charge, denoted by @, such that DE(p%(@)) = 0. Therefore, if there is entry, the access

charge a is necessarily lower than a.

The impact of the access charge on the entrant’s profits: To study the impact of the
access charge on the entrant’s profits, I totally differentiate the entrant’s profit with respect to a.

From the envelope theorem, I have

€

dp$
P* dCL

onE
P* Ops

dr® onE

da  Oa

P*

The access charge affects the entrant’s profit through a direct and an indirect effect. Table 1 below

summarizes the direct and the indirect effects in the case of linear demands.

Tablel:summary of the direct and the indirect impact of the access charge on the entrant’s profits with linear demands.

Low sensitivity High sensitivity

of merchant demand | of merchant demand

Low sensitivity of entrant’s demand Direct effect (-) Direct effect (-)
Indirect effect (+) Indirect effect (-)

but of low magnitude | for high values of F

High sensitivity of entrant’s demand Direct effect (-) Direct effect (-)
Indirect effect () Indirect effect (+)

but of low magnitude

First, the access charge has a negative direct effect on the entrant’s profit. A higher access
charge increases the entrant’s marginal cost, which reduces its profits. Second, the access charge
has an indirect effect on the entrant’s profits, because it affects the price that the platform chooses
for sellers at stage 3. Since 0% /0ps = (pr — a — cg)(0Ds/Ops)DE < 0, the sign of the indirect
effect depends on the impact of the access charge on the seller price. As shown in Lemma 2, if
the sensitivity of seller demand and the sensitivity of the entrant’s demand are high, the seller
price increases with the access charge for high values of it. In all other cases, the entrant’s price
decreases with the access charge. Therefore, if the sensitivity of seller demand and the sensitivity
of the entrant’s demand are high, the indirect effect is negative, and the entrant’s profits decrease

with the access charge for high values of it. Otherwise, the indirect effect is positive. The variations
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of the entrant’s profits with the access charge depend on how the direct effect and the indirect
effect compensate each other. The magnitude of the indirect effect depends on the sensitivity of
seller demand, because Dgs/dpg appears in O /dpg. Therefore, if the sensitivity of seller demand
is low, the direct effect is dominant, and the entrant’s profits decrease with the access charge. If
the sensitivity of seller demand is high and if the sensitivity of the entrant’s demand is low, the
entrant’s profits increase with the access charge for low values of it and then increase with the
access charge. Indeed, the indirect effect can dominate the direct effect for low values of the access
charge because the entrant’s margin is high. When the access charge increases, the indirect effect
becomes lower, and the entrant’s profits decrease with the access charge.

I denote the access charge that maximizes the entrant’s profit by @ € [0, a).

An example with linear demands: In our previous example, if ¢ = yp = dp = 1, the

entrant’s profits at the equilibrium of stage 3 are
1
7(a) = ¢ = 5 (1 - a)” (6 24— V29 — 12a+5a2) — 6.

In this case, the entrant’s profits are convex and decreasing with a for a € [0, 1]. However, we can
find examples in which the entrant’s profits are increasing with the access charge if the sensitivity
of seller demand is high. For example, if v¢ = v = 0.8 and dp = 0.1, we find that the entrant’s
profits increase with a for low values of the access charge and then decrease with a. The seller
price is decreasing with a. Therefore, if the entrant’s demand is not very sensitive to prices, and if
the seller and buyer demand are relatively more sensitive to prices, we can find cases in which the

entrant increases its profits by paying a high access charge to the platform. Indeed, a higher access

charge lowers the seller price, and, therefore, increases its transaction volume.

4.1.2 Stage 1: the platform’s decision to open its infrastructure

I am now able to study the platform’s decision to open its infrastructure at stage 1. The platform
compares its profits if the entrant enters and if it does not enter. I denote by a* € [0,a] the access
charge that maximizes the platform’s profit under the constraint that the entrant enters the market.

There are three cases:
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1. Blockaded entry: the entrant never enters the market, because for all a € [0,a], we have
WE(pg(a),p%(a),a) - qb <0.

2. Entry accommodation: the platform chooses the access charge that maximizes its profits

under the constraint that the entrant enters the market; that is, such that
TrE(pg(a*)vpeE(a*)v a*) - ¢ > 0.

3. Entry deterrence: the platform chooses a level of the access charge a? that deters entry; that

is, such that

2 (ps(a?), pi(a?), a?) — ¢ < 0.

I start by analyzing the impact of the access charge on the platform’s profits in case of entry.
I totally differentiate the platform’s profit in case of entry with respect to a. From the envelope

theorem, we have that
aWPF

P+ OpE

dT{'PF
da

8WPF

P* BCL

e
p+ Oa

p+
There are two channels through which the access charge impacts the platform’s profits. First,
since OrFF /0a = Dg (pr) > 0, the access charge has a direct impact on the platform’s profits.
Indeed, a higher access charge increases the platform’s benefits per consumer on the entrant’s
market. Second, the access charge has an indirect impact on the platform’s profits because it
affects the price that the entrant chooses at stage 3 and, therefore, the revenues that the platform
earns from the entrant’s consumers. The indirect effect is negative if the platform earns positive
revenues from the entrant’s consumers (that is, if a + p% — cs > 0), because dpg/0a > 0 and
ortY |opg = (0DE /OpE)(a+p% — cs) < 0. Otherwise, if the platform incurs losses on the entrant’s
transactions, the indirect effect is positive, and the platform’s profits increase with the access
charge. The magnitude of the indirect effect depends on the sensitivity of consumer demand on
the entrant’s market (because 9D /0pg appears in 0nF /Opg). Therefore, if the sensitivity of
consumer demand on the new market is low, the platform’s profits increase with the access charge,
because the magnitude of indirect effect is low. By contrast, if the sensitivity of consumer demand
on the new market is high, the indirect effect may become dominant, and the platform’s profits

may decrease with the access charge (see the example below).
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If entry is not blockaded, the platform chooses between the strategies "entry deterrence" and

"entry accommodation". The platform chooses to accommodate entry if

pB(a*),ps(a*), pi(a®), a*) > 777 (p, p¥). (8)

Note that, if the entrant’s profits decrease with the access charge, the platform must increase the
access charge to deter entry. However, the entrant’s profits may also increase with the access charge
in my setting because the entrant values the presence of sellers on the platform. Therefore, in some
cases, entry could be deterred by lowering the access charge.

In Proposition 3, I provide sufficient conditions for the platform to accommodate entry. I denote

by @ the highest level of the access charge such that the entrant enters the market.

Proposition 3 If the platform incurs losses on the entrant’s transactions (that is, if for all a €
[0,a], we have a + p§(a) — cs < 0) and if PF (p%(a), p§(a), p% (@), @) > «PF (PR, p&), the platform
accommodates entry and the entrant makes zero profits. If there exists a € (0,a) such that pjy <

a <a and a + p%(a) — cs > 0, the platform accommodates entry.

In Proposition 3, I demonstrate that if sellers are heavily subsidized (that is, if the price for
sellers is lower than the platform’s net cost of serving the entrant’s consumers), the platform
accommodates entry if its profits with the highest access charge that triggers entry are higher than
in the monopoly case. If there exists a level of the access charge such that the platform makes more
profits on the new market than on the initial market, the platform always prefers to accommodate

entry.

An example with linear demands: In our example, if y¢ =v5 =g =1, if a € [0, 1], the

platform’s profits at the equilibrium of stage 2 are

PP _ 5%1 (6—2a—\/§\/¥> (3\/5\/E+a(12—8a— \/5\/@,

where ¢ = 9 — 12a + 5a® > 0. The platform’s profits are concave in a for a € [0,1] and reach a
maximum at a* = 1/3. If we assume that the entrant’s entry cost is arbitrarily small, if the platform
wants to deter entry, it must choose a? = 1. The platform’s profits if it chooses to deter entry are
equal to 8/27 (the monopoly profit) and the platform’s profits if it chooses to accommodate entry

are equal to 4/9. Therefore, the platform chooses to accommodate entry in this example.
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If yv¢ = vg =1 and 6 = 0.1, the platform’s profits increase with the access charge. The
entrant’s profits increase and then decrease with the access charge. The platform’s optimal strategy
is to choose the highest access charge that triggers entry. If the entrant’s fixed cost of entering the
market is not too high, the entrant enters and makes zero profit. Note that even if the platform
chooses an access charge that is equal to zero, the platform’s profits are higher if there is entry
than in the monopoly case (0.41 > 8/27), because the platform earns higher revenues from sellers
(ps(0) = 0.41 > p& = 1/3 and pp(0) = 0.29 < pjp = 1/3). Therefore, if the sensitivity of the
entrant’s demand is low, the platform chooses to accommodate entry on the buyer side of the
market because it can extract more rents from the seller side.

If yv¢ =~v5 = 0.1 and 0 = 0.8, the platform’s profits and the entrant’s profits decrease with
the access charge. The platform’s optimal strategy is to choose a = 0 and the entrant enters the
market if the entry cost is not too high.

Finally, remark that it could even be profitable for the platform to subsidize access by choosing

a negative access charge, in order to extract more rents from sellers.

4.1.3 The socially optimal access charge

In this subsection, I assume that a regulator sets the access charge that maximizes the sum of
consumer surplus, seller surplus, platform’s profits, and entrant’s profits. I determine the welfare-
maximizing charge in my example with linear demands.

The net surplus on each side of the market for an average transaction is

+oo
Vie(pr) = Dy, (t)dt,

Pk

for k = S5, B. The welfare-maximizing access charge maximizes social welfare under the constraint

that the platform makes a positive profit. The social welfare is

W = Vs(ps) [D5" (p8) + Di(pE)] + VB (p8)Ds(ps) + Vi (pe)Ds(ps) + 777

If v¢ = v = 0.1 and 6 = 0.8, social welfare is decreasing with the access charge if there is
entry. The platform’s profits and the entrant’s profits are decreasing with the access charge, the
buyer prices increase with the access charge, whereas the seller price varies non-monotonically with
the access charge. The potential positive impact of the access charge on seller demand does not

compensate the fall in firms’ profits and consumer surplus. Consequently, it is socially optimal to
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set the access charge to zero in case of entry. The profit-maximizing access charge is also socially
optimal.

If v¢ = vg = 0.8 and dp = 0.1, social welfare is increasing with the access charge if there
is entry. The platform’s profits increase with the access charge, the entrant’s profits vary non-
monotonically with the access charge. The buyer prices increase with the access charge, but the
seller price decreases with the access charge. Consequently, it is socially optimal to set the access
fee such that the entrant makes zero profit in case of entry. The profit-maximizing access charge is
also socially optimal.

If v¢ = v = 0.201 and 0 = 0.1, social welfare is first increasing and then decreasing with
the access charge. The platform’s profits increase with the access charge, whereas the entrant’s
profits decrease with the access charge. Since the profit-maximizing access charge is equal to @, the

profit-maximizing access charge is too high to maximize social welfare.

5 General case: competition for buyers

In this section, I analyze the general case in which the entrant competes with the platform by

offering differentiated access services.

5.1 Stage 3: prices

At stage 3, if there is entry, the platform and the entrant compete in prices. The platform and the
entrant choose the prices that maximize their profits given by (1) and (2), respectively. Solving for

the first-order conditions of platform’s profit-maximization yields

dDEF dDE
Ds(ps) ( dp]i:; (pp + ps — ¢) + DE (pB,pp) + —2

o (a+ps — Cs)) =0, 9)

and

dDg

dns (DE" (9B, pE)(PE + ps — ¢) + DE(pB,pE)(a + ps —cs)) =0.  (10)

Ds(ps)Dp(pB, pE) +

Solving for the first-order condition of entrant’s profit maximization yields
E
B

Ds(ps) <D§(p3,pE) + C;Zﬂ(pfz —a-— CE)> = 0. (11)
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I denote by pBF(pg) and pgR(pE) the best-reponses functions of the platform to the price chosen
by the entrant, and by pgR(pB) is the best-response function of the entrant to the price chosen
by the platform on the buyer side. There are two main differences with respect to the benchmark.
First, the platform’s price for buyers depends on the price chosen by the entrant (not only through
the seller price). Second, the entrant’s best-response depends on the price chosen by the platform

for buyers, but not for sellers. Therefore, there are three kinds of externalities in the general case:

(i) The externality that the platform exerts on the entrant through the choice of the price for

sellers: as in the benchmark, a lower seller price increases the transaction volume.

(ii) The externality that the entrant exerts on the platform’s interconnection revenues through
the choice of its price: as in the benchmark, if the entrant reduces its price, it increases the

profits that the platform earns on the entrant’s transactions.

(iii) The competitive externality that the platform and the entrant exert on each other when they

choose their prices for buyers.
The best-response functions are implicitly defined by

orF BR . BR ort BR . BR ort BR
_ 7 - , = — =0.
B (pB Ps ) Aps (PB Ps ) g (pE )

In the Appendix, I show that the best-response of the entrant is always increasing with the plat-
form’s price for buyers and I provide a condition under which prices are strategic complements on
the buyer side. This condition is sufficient to ensure that there exists a Nash equilibrium at stage
3.8

I denote by P¢ = (p%,p%,p%) the prices chosen at the Nash equilibrium of the price setting

subgame.

An example: To illustrate my model setting, following Dixit (1979) and Singh and Vives

(1984), I use the following demand functions, which satisfy assumption 1:

D5 (pp,pE) =1—pp + (1 - b)pg,

8 The platform’s best-response functions are not necessarily uniquely defined by the first-order conditions. However,
in the linear demand case, it is possible to select the prices that maximize the platform’s profit by using the second-
order conditions or by evaluating the platform’s profit at the candidate solutions.
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and

DE(pg,pE) =1—pg+ (1 —b)pp.

These demand functions correspond to a Bertrand duopoly setting with differentiated products
and the parameter b € [0, 1] represents the degree of product differentiation.? T also assume that
Ds(ps) = 1—~gps, where vg > 0 is a parameter that captures the sensitivity of merchant demand.
It is possible to compute the Nash equilibrium of the subgame with these demand functions. How-
ever, due to the algebraic complexity of the results, I only use them to compare the equilibrium
prices and to study the variation of firms’ profits with respect to the access charge.

It is interesting to analyze the impact of entry of the price structure and on the difference
between the platform’s price for buyers and the entrant’s price. In the competition case, the plat-
form’s incentives to increase its price for buyers increase with the degree of product differentiation.
Compared to the benchmark, Eq.(9) contains an additional term, which reflects the impact of the
buyer price on the profits earned from the entrant’s consumers. If the degree of product differen-
tiation is low, the platform’s profits earned from the entrant’s consumers are very sensitive to the
platform’s price for buyers, which increases the entrant’s demand. Therefore, if the degree of prod-
uct differentiation is low, the platform’s incentives to increase its price for buyers are higher than
in the benchmark case, because the platform obtains higher revenues from the entrant’s consumers.
Proposition 4 compares the platform’s price for buyers and the platform’s price for sellers in our

example if there is entry. It also compares the platform’s price for buyers to the entrant’s price.

Proposition 4 In a Bertrand duopoly setting with differentiated products on the buyer side, if the
degree of product differentiation is low and if the sensitivity of seller demand is high, the platform
charges a higher price to buyers than to sellers if the entrant enters the market. If the degree of
product differentiation and the sensitivity of seller demand are high, the platform charges a higher
price to sellers if the access charge is low, and a higher price to buyers if the access charge is high. If
the sensitivity of seller demand is low, the platform charges a lower price to buyers than to sellers.

The price charged by the platform to buyers is always lower than the entrant’s price.

Proposition 4 shows that the degree of product differentiation impacts the comparison of the

buyer price and the seller price. If the degree of product differentiation is high, we have the same

9These demand functions are obtained by assuming that a representative consumer maximizes the utility
U(gi,q2) = q1 + g2 — (1/2)(¢7 + 2(1 — b)qiga + ¢3), where 1 — (1 — b)? > 0 to ensure demand concavity. In this
case, consumers have a taste for variety. The system of demand functions is obtained by maximizing consumer utility
and by inverting the demand system.
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result as in the benchmark; that is, the platform’s price structure is biased in favor of sellers for
high values of the access charge. If the degree of product differentiation is low, the price charged to
buyers is always higher than the price charged to sellers, because the platform obtains revenues from
the entrant’s consumers. One policy implication of this result is that entry in two-sided markets
can stimulate competition on one side of the market, while reinforcing the market power of the

platform on the other side.

Comparative statics: I am now able to analyze the impact of the access charge on the

equilibrium prices that are chosen at stage 3.

Lemma 4 If there is entry, the entrant’s price and the platform’s price for buyers increase with
the access charge. The platform’s price for sellers may either increase or decrease with the access

charge.

As in the benchmark, the entrant’s price increases with the access charge. However, it now
depends on three effects. First, as in our benchmark, when the access charge increases, the entrant’s
marginal cost increases and, therefore, the entrant has an incentive to increase its price. Second, a
higher access charge impacts the buyer price. The platform has an incentive to increase its price for
buyers when the access charge increases, because it obtains higher revenues from the new market.
Since prices are strategic complements on the buyer market, if the platform’s price for buyers
increases, the entrant has an incentive to increase its price. Third, a higher access charge impacts
the seller price. The platform has incentives to lower its price for sellers, to increase the revenues
obtained on the new market if the access charge is high. Since a higher price for sellers implies a
bias of the price structure, the platform increases its price for buyers. Since prices are strategic
complements on the buyer market, this provides the entrant with another incentive to increase its
price. A similar analysis shows that the platform’s price for buyers increases with the access charge.
Therefore, the impact of the access charge is to soften the competition that takes place between
the platform and the entrant at stage 3. The analysis of the impact of the access charge on the

seller price is similar to the benchmark.
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5.2 Stage 2: entry

As in the benchmark, at stage 2, the entrant decides to enter the market for buyers if it makes

positive profits; that is, if

Ds(p5(a)) D5 (p5(a), pi(a)) (p(a) —a—cp) — ¢ = 0.

The entrant’s decision to enter the market for buyers depends on the access charge, which increases
its marginal cost, and on the price that the platform charges to sellers, which impacts its transaction
volume, as in the benchmark. Indeed, a higher seller price lowers the entrant’s incentives to enter
the market. Furthermore, in the competition case, the entrant’s decision to enter also depends on
the platform’s price for buyers, which impacts its demand.

I totally differentiate the entrant’s profit with respect to a. From the envelope theorem, we

have

orE

p«  OpB
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dp%
px da
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There are two channels through which the access charge can affect the entrant’s profits. First,
the access charge impacts the entrant’s profits through a direct effect, which is negative as in the
benchmark. Second, the access charge has an indirect impact on the entrant’s profits, because it
affects the prices that the platform chooses at stage 3. The analysis of the impact of the seller
price on the entrant’s profits is similar to the benchmark. In the competition case, unlike in the
benchmark, the platform’s price for buyers impacts the entrant’s profits. Since dp%/da > 0 and
ort Jopp = Ds(ps)(ODE/0pp)(pE — a — cg) > 0, the indirect effect of the access charge on the
entrant’s profits (through the platform’s choice of the buyer price) is positive. Indeed, from Lemma
2, a higher access charge increases the platform’s price for buyers, which increases the entrant’s
profits. The magnitude of this effect depends on the sensitivity of the entrant’s demand to the

platform’s price for buyers (see the example below).

An example: In my example of a Bertrand duopoly setting with differentiated products, if
the degree of product differentiation is low (e.g., b = 0.1) and if the sensitivity of seller demand is
high (e.g., 75 = 1), the entrant’s profits increase with the access charge for low values of the access
charge and then decrease with the access charge. In this case, the entrant’s price is very sensitive to

the platform’s price for buyers (as ﬁDg /Opp = 1—b > 0) and, therefore, the indirect impact of the
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access charge on the entrant’s profits through the platform’s choice of the buyer price is dominant
for low values of the access charge. If the degree of product differentiation is high (e.g., for b = 0.5

or b =0.9), the entrant’s profits decrease with the access charge.

5.3 Stage 1: the platform’s decision to open its infrastructure

At stage 1, the platform decides whether to open its infrastructure to the entrant. If it opens its
infrastructure, the platform chooses the level of the access charge a that maximizes its profit under
the constraint that the entrant enters the market. The choice of the access charge depends on its
direct effect on the platform’s profit, and on its strategic impact on the competition that takes

place at stage 3. From the envelope theorem, we have

PF PF PF e
dr”™" on n on BpE' (12)
da Oda Opg |pe Oa

Since Ortt /0a = DE(pp,pr)Ds(ps) > 0, the direct effect is positive. A higher access charge
increases the platform’s interconnection revenues. The indirect effect depends on the impact of the
access charge on the price that is chosen by the entrant at the equilibrium of stage 3 and on the

impact of the entrant’s price on the platform’s profit. We have

onPF

apE' Pe

ODEF ODE
&S+ 0% —c)+ —2 a+p%—c . 13
T | e (pB + 05 —0) s Pe( ps — ¢s) (13)

~
Term I Term II

= Ds(p%)

Since ODEF /Opp > 0 and ODE/Opr < 0, the entrant’s price has an ambiguous impact on the
platform’s profits, which depends on the relative revenues generated by the platform’s consumers
(Term I of (13)) and the revenues generated by the entrant’s consumers (Term II of (13)). In the
benchmark, the demand of the platform’s consumers does not depend on the entrant’s price, and
the first term of (13) is equal to zero. A higher rival price increases the platform’s revenues from its
consumers, as their demand increases, whereas it lowers the revenues from the entrant’s consumers,
provided that the margin per new consumer is positive (that is, a + pg — c¢g > 0). The magnitude
of the indirect effect depends on the sensitivity of consumer demand to the entrant’s price and the
sensitivity of the entrant’s demand (see the example below).

If the platform’s margin on the entrant’s consumers is negative, the indirect effect of the access

charge on the platform’s profit is positive. Therefore, the platform’s profits increase with the access
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charge, and, as in the benchmark, if the platform accommodates entry, the entrant makes zero
profit. The platform’s margin on the entrant’s consumers depends on whether the seller side of the

market is subsidized at the equilibrium.

An example: In my example of a Bertrand duopoly setting with differentiated products, I
find that, if b = 0.1, the platform’s profits increase with the access charge. The platform’s optimal
strategy is to choose the maximum level of the access charge that triggers entry on the market,
because it makes more profit than in the monopoly case. This finding is consistent with my analysis
of the impact of the access charge on the platform’s profits. If the degree of product differentiation
is low (b = 0.1), the indirect effect is of low magnitude if it is negative, or it can even be positive,
because the platform earns more profits when the entrant’s price increases. Hence, the platform’s
profits increase with the access charge. If the degree of product differentiation is high (b = 0.9), the
platform’s profits increase with the access charge until a = 0.4 and then decrease with the access
charge. In this case (b = 0.9), the indirect effect is negative, because the platform’s demand is not
very sensitive to the variations of the entrant’s price. Therefore, the platform’s incurs losses when
the entrant’s price increases, because its profits on the entrant’s consumers decrease, whereas its
profits on its own consumers do not increase because the products offered by the platform and the
entrant are differentiated. For low values of the access charge, the losses on the entrant’s consumers
are low. Therefore, the direct effect dominates the indirect effect and the platform’s profits increase
with the access charge. When the access charge is higher that 0.4, the indirect effect is dominant,
and the platform’s profits decrease with the access charge.

The impact of the seller fee on the platform’s interconnection revenues is specific to the case
of two-sided markets, and is absent from the literature on telecommunications networks. Another
way of analyzing Eq.(13) is to account for the impact of the entrant’s price on the platform’s profit

as the sum of its effects on the revenues from the buyer side and on the seller side, that is

BWPF
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Eq.(14) shows that an important condition for the seller fee to impact the choice of the access
charge is that the total market size on the buyer side (Dp = DgF + Dg) is not fixed. Therefore,
it seems interesting to analyze the special case in which entry does not generate any expansion of

the buyer market.
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A special case: no market expansion effect on the buyer side: If the total size of
the buyer market is fixed, entry does not generate additional traffic on the platform. The effect of

competition is only to move market shares from the platform to the entrant. This implies that

dT['PF
da
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PE
From (11), the equation above can be rearranged as
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Therefore, if the access charge is lower than the platform’s price for buyers, the platform’s profits
increase with the access charge if there is entry (that is, if a < p% + cg).

If the access charge is higher than the platform’s price for buyers, I focus on the special case in
which pG = p%. The platform’s profits increase with the access charge for a < p% and decrease with
the access charge for a > p%. Consequently, the platform’s profits reach a maximum at a = p%.
This implies that, if p; = p%, the entrant does not enter if the platform chooses the access charge
that maximizes its profits. Therefore, if the platform accommodates entry, the platform sets a = a,
where @ denotes the maximum level of the access charge that triggers entry on the market.

(To revise)

Proposition 5 If the total size of the market is fized, and if the prices chosen by the entrant
and by the platform for buyers are identical at the equilibrium of stage 3, the platform accommo-
PF(

dates entry if 7P (p%4 (@), p% (@), pg(@),a) > «PF(p'a,p) and the entrant makes zero profit. If

WPF(p%(E),pg(E),p%(E),E) < WPF(p"B?,p?), the platform makes more profits if it deters entry.

An important consequence of Proposition 5 is that, if the platform and the entrant’s price are
identical, the platform has no incentives to open its market to the entrant if the market expansion
effect is not sufficient to compensate its loss of sales, unless it can charge sellers with a higher price

than in the monopoly case.

6 Perfect competition on the new market

In this section, I assume that the entrants are perfectly competitive and that they operate on a

separate market. There are no fixed entry costs (¢ = 0). Therefore, in this case, the price that is
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charged by the entrants at the equilibrium of the price setting subgame is p% = a + cg.

The profit-maximizing access charge I start by studying the profit-maximizing access charge.
From Eq. (12) and (13), since 9p%,/0a = 1 and OnFF /0a = DE(pF), the profit maximizing access

charge solves

ODE
DE(pr) + (a+p§ — )52 = 0.
PE
Therefore, we have
af =c— pg + @7
e
where np = —(0DE/0pg)(pr/DE). In other words, the profit-maximizing access charge is equal

to the sum of the platform’s net cost of serving the entrant’s consumers and a mark up, which
reflects the revenues that the incumbent platform can obtain from the access activities. If the
demand elasticity on the new market is high, then the profit-maximizing access charge is close to
the platform’s net cost of serving the entrant’s consumers (that is, the platform’s marginal cost,
minus the price that the platform obtains from sellers). The logic of this result is similar to the
literature on one-way access in telecommunications networks (see Laffont and Tirole, 2001). The
profit-maximizing pricing of access should reflect conditions of demand in the retail market. Since
the entrants are perfectly competitive, the platform can use the access charge to price discriminate
between the two market segments on the buyer side. However, in my setting, the net cost of serving
the entrant’s consumers depends on the price that the platform sets for sellers.

Since (pp +ps —¢)/pp = 1/n5F, the choice of the profit-maximizing access charge implies that

the entrant’s price is
ce+(1- 771;%)123

-5

PE =

The welfare-maximizing prices: If the constraint that 77% > 0 is not binding, the welfare-
maximizing prices are such that

PB —C¢B =PE — CE,
and

pi_VgF Dg
ps Vs DEF 4+ DE”

As in Rochet and Tirole (2003), the welfare-maximizing price structure depends on the relative

average surplus on each side of the market.
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7 Conclusion

This paper is a first step towards understanding a platform’s incentives to open its infrastructure on
one side of the market to an entrant. Since the entrant values the presence of sellers on the platform,
the entrant’s profits may increase with the access charge for low values of it. If entry occurs, the
platform’s price structure is biased in favor of sellers if the degree of product differentiation is low.
By contrast, if the degree of product differentiation is high, the platform distorts the price structure
in favor of buyers for low values of the access charge. The platform may choose to accommodate
entry by setting an access fee that is equal to zero if it can extract rents from sellers. The policy
implication of this analysis is that, in two-sided markets, entry on one side may have negative
welfare effects on the other side, because the platform may decide to accommodate entry on one

side of the market to extract rents from the other side.
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Appendix

Proof of Lemma 1: Differentiating (3) and (4) with respect to pg, I obtain that

0?rPE |OppopE 827rPF/8pQB 0?rPF |Oppops 8p§R/8pE
827rPF/8pE8p5 827TPF/8pB8pS 827rPF/8p§ 8p§R/8pE

By inverting this system of equations, we have

opgljope) 1 *rPt jopy  —0*nPF [Oppops \ [ 9*n"F /OppopE
OpER /dpp Do \ —92aPF Joppops  0%xPF Jopd, 821PF [appops |

where Ag = (9*77F Jop%) (82w P | op2 ) — (0?7 /OpsOpp)? > 0 from Assumption 2. Since 9?77t /OppOpE =

0, this implies that

apgR 1 627TPF 827TPF
ope Do (apBaps apEaps> ’

and

apBR 1 /92xPF 92PF
Ope Ag ( > '

Ao\ 9p% Opspr
Since the platform’s profit is concave in its prices and since Ag > 0, we have 9?7/ 6p2B < 0 and
O*rPE Joppdps < 0. Therefore, OpBT /Opg has the sign of —8?7"F /Oppdps, and OpER /OpE has
the sign of 9?7"F /OppOdps. This implies that the entrant’s price impacts the buyer price and the
seller price in opposite directions. By differentiating (4) with respect to pg, we have

eyl B 8Dg

OpsOpe  Opk

8DS)
Ds + (F + ps — :
<S (F+ps c)aps

Since GDg/ﬁpE < 0and 0Dg/0ps <0, ifa <c— pER, we have 0?77F /OpsOpr < 0. This implies
that, if a < ¢ — pgR, we have 8p§R/8pE > 0 and 8pgR/8p5 < 0. This completes the proof of

Lemma 1.
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Proof of Proposition 1: If the platform is a monopoly on the buyer market, we have

DE(pg) = 0. From (1), the first-order conditions of profit-maximization are

dDR" PF
d (pB +ps—c)+ Dp" =0, (15)
PB
and
dD
Ds(ps) + TS(pB +ps—c)=0. (16)
DS

The first-equation above enables me to define pp as a function of the seller price pg, that I denote
by pg(ps). If the platform opens its infrastructure to an entrant, the buyer price is also defined
by the same function of pg (see (3)). However, the profit-maximizing pg is different. Evaluating
onPF |ops given by (4) at (&, pB(PYE)), using the implicit definition of the monopoly seller price
given by (16), we find that

8WPF

s |z 55 rm)

dDg
= Di(pr) | Ds(v8) + 5 =(F + 95 )] - (17)
From (16), a monopolistic platform chooses p¢' such that

Ds(ps') = - dDS/dpS|(pg1,ﬁ§(pgz)) (pB(PS') +Ps — o).

Replacing for this expression in (17), we have

ontr dDg —m
p) = dne Dg(PE) la — pB(PY)] -
PS \wgpewg)  “PS 1g 05 (02))
Since pp(p¥) = p, we have
ontt dDgs m
. =255l D)o pp.
Ps \wgpemg) PSS 1ozpp)

Let g(ps) = 87TPF/8p5|(pS 55 (ps))” It can be easily shown that g is decreasing in pg. If a — p’5 > 0
(resp. < 0), since dDg/dps < 0, we have that g(p%) < 0 = g(pE¥) (resp. > 0). Since g is

decreasing in pg, this implies that pg' > pgR(pE) (resp. pg < pER(pE)).
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Proof of Proposition 2: If DEF =1—-75pB, DgF =1-—~gps, DE=1-6gpp, c=cp =0,

and yg = vg = 7y, we have

7(4 - 20,(5E) - \/2’}/2 (9 + (IQ(SE(?)’}/ + 25E) - 3&(’}/ + 35E))

e _ e _
Pp — Ps 272

Since a < 1/0g, pf — p% has the sign of

V2(4 - 2adp)* + 292 (9 + 0?0 (37 + 26p) — 3a(y + 30E))

= 29%(1 — adp)(—1+ 3ay).
If a < 1/37v, we have p — pg < 0. Otherwise, pg — p§ > 0.

Proof of Lemma 2: By differentiating the first-order conditions with respect to a, we have

—0%*7PF |oppoa O*ntE jop%, 02T |Oppopr  O*ntT JOppops dp%/da
—0?1F Jopp0a | = | 0?°7F /0ppopE 0t Jop, 0?1 |0props dp%/da
—0%*7PF Jopsoa O*rPY Joppops  O*ntE Joppops  9*wPE op dp%/da
Denoting by M the matrix of cross-derivatives, we have
dp%/da —0*7PY |oppoa
dp%/da | = M~ | —927F Joppda |, where
dpg/da —0%*7PF J9psoa
ay ag as
e P
CdetMm |82
c1 c2 C3

Since 0%7PF JOppda = 0, it follows that

dpg/da = de_tL(ag@QﬂE/(?pEﬁa + 30?7 JOpsda),
-1

dpp/da = < M(b2827TE/8pE8a + 0307 Jopsda),

dp$/da de_t i (c20?mE JOppda + c30°E Opsda).
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Since 0?7 /Oppops = 8*nF |0ppOps = 0*nTF JOppOpE = 0, we have

ay = (P Jopsopp)(0*ntY Jopsdpr),

az = —(Px"" )OpsOpp)(0*n” |Opy),

by = (9°x"")opy)(9*x"" Jop%) — (9*x"T /OpsOpr)? = Ag > 0,
by = 0,

co = —(*x"F ) opy)(0°x"T |OpEdps),

cs = (0*7FF 19p%) (87T Jop).

In the case of linear demands, we have

O*rtE joppda = 0> 0,
" |oppda = —(0Dg/0pE)Ds(ps) > 0,

OZWPF/OpSGa = (GDS/OpS)Dg(pE) <0,

*rPt JopsOps|p. = Ds(ps)(@Dp/dps) <0,
*r"F Jopsopr = (0DE/0pE) [Ds(ps) + (0Ds/dps)(a+ ps — )]
O*rPY jop% = (0Ds/dps)Dp < 0, (*Equation simplified under linear demands)
0*nPE jopy = 2(0DEY /opp)Ds(ps) < 0, (*Equation simplified under linear demands)

0°r" jopy, = 2(0DE/dpr)Ds(ps) <0,
We compute the determinant of the matrix

2
det M = (9°n"" Jop)(0°n" [op)(Pn "™ Jop§) — O*n"™T OpsOps|p. (077" /OpE)

= (0?7 /opL)Ag < 0.
Because of the equations above, we have by > 0 and 0?7"F /9adpr < 0. Since det M < 0, this
implies that dp%,/da > 0. We have

—2D%(ps) ODEF 9DE [0DE
det M Opg Opg | Opg

dDg ODE
+ (B
Ops * Opg

dp$/da = s(ps) (a+ps—c)+2Dg)|.

If the sensitivity of seller demand is low, since 8D§F /Opp < 0, 8Dg /Ope < 0, and det M < 0,
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we have that dpg/da < 0. If the sensitivity of seller demand and the sensitivity of the entrant’s
demand are high, the price that the platform chooses for sellers is decreasing with a for low values

of the access charge and then increasing with a for high values of the access charge.

Proof of Proposition 3: 1 start by proving the first part of Proposition 3. If the platform
incurs losses on the entrant’s transactions, the analysis of the direct and the indirect impact of the
access charge on the platform’s profits reveals that the platform’s profits increase with the access
charge. Consequently, if the platform accommodates entry, it chooses the highest access charge such
that the entrant makes zero profit. This level of the access charge is denoted by @. Therefore, the
platform accommodates entry its profit if it sets @ is higher than its monopoly profit.

I now prove the second part of Proposition 3. The platform earns more profits when it accom-
modates entry if inequation (8) is satisfied. The first-order condition on the buyer side (which is the
same if the entrant has entered and if the entrand has not entered) enables me to define pp as a func-
tion of the seller price pg, that I denote by pg(ps). I define 7(ps) = Ds(ps)Dr(ps(ps))(pr(ps) +

ps — ¢). We have that 7 is decreasing in pg. Inequation (8) can be rearranged as

7(pg) — *(Pe) + DE(pE)(a + p§ — ) > 0.

If there exists a > p’y such that a +pg —c > 0, then, from Proposition 1, we have that pg < p'¢ and
p% > p. Since 7 is decreasing in pg, this implies that 7(pg) — 7(p&') > 0. Since a + pG —c > 0,

this implies that inequation (8) is always true.

The socially optimal access charge: In this subsection, I assume that a regulator sets the
access charge that maximizes the sum of consumer surplus, seller surplus, the platform’s profits,

and the entrant’s profits. In our example with linear demands, we have

C@? = —D§F(p%)Ds(p%)% + ngfﬁj /:(bg —pp)hp(bp)dbps
— DEF G Ds () L 5 0= pe)
DE — DhDs) BE + PP [ 0 s
= DB Dsy) T - W00
B~ (DEWE) + DE i) Dstr) L5 - (fydﬁf ¥ adf) a ‘2771’5)2.
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Best-response functions and strategic complementarity: From (11) and from the im-

plicit function theorem we have that

OpBR 2rEN 1 92:F
os < o, ) Opsdps’
Since 9*7F /op?%, = 2(0DE/opr)Ds(ps) < 0 and 8*w% /0prdps = Ds(ps)(0DE/0pg) > 0, this
implies that the entrant’s best response is increasing with the price chosen by the platform on the
buyers’ side.

Differentiating (9) and (10) with respect to pg, we obtain that

8p§R/8pE 1 827rPF/8p?9 —0%1PF |oppops 0*rnPF |oppopE

OpE™ /op Bo \ ~@2xPF Joppops  °nTT Jop}, 02 PF 0ppdps

where Ag = (8?7 F 0op%) (027 PE Jop2) — (9*wPF /OpsOpg)? > 0 by assumption of concavity of the

platform’s profits. This implies that

8pgR 1 827TPF 827TPF 827[-PF 827TPF

e Do < dp% Oppdps  Oppdps 8pE8ps> ’
and

apgR 1 a27TPF 827[-PF 827['PF 827['PF

e Ao ( dp% Opsdpp  Oppdps am@m) '

For the platform’s best-response on the buyer side to be increasing in pg, we have to assume that

aQﬂ.PF aQTrPF 827rPF 827TPF

Alz < 0.

dp% Oppdpr  Oppdps Oprdps

Proof of Proposition 4: In our example, we have

e e 36—3r+s33—4dr+s(r+(8—s)(—4+s)s)+2a(-18+ (11 + s(=5+ (=1 +)s))))
P~ Ps 452(8 + s — 452 + s2) ’

where

r? = (144 + s(—120 + 4a*(—2 + s)s(—18 + s(13 + (=6 + 5)s)) + 5(89 + s(—64 + 5(30 + (8 + 5)s)))

+4a(—2+ 5)(36 + s(—19 4+ s(13 4+ (=7 + 5)s))))-
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If the degree of product differentiation s is low (e.g., b = 0.1), we have p% — pg > 0. Otherwise,
if the degree of product differentiation is high (e.g., b = 0.9), we have p% — p% < 0 for low values
of a and p% — p% > 0 for high values of a.

We have

12—7r+8(7T—7r+8(=5+ (=3 +35)s) +2a(—6 — 5s + s%))
45(8 + s — 452 + s2)

P — PE = <0.

Proof of Lemma 3: By differentiating the first-order conditions with respect to a, we obtain

that

—0%*7PY |oppoa O*ntE jop%,  0?aPT |Oppopr  O*nTT JOppops dp%/da

—0?1F JoppOa | = | 0°7F /0ppopE 0*rE Jop, 0?7 |0props dp%/da

—0%*7PF Jopsoa O*rPY |oppops  O*ntE Joppops  9*rPE op dp%/da
Denoting by M the matrix of cross-derivatives, this implies that

dp%/da —0*7PY |oppoa

dps/da | = M~ | 8227 JopRda |

dpS/da —0*7PF Jopgsoa

and therefore that

~1

dpp/da = —— (a10?7PF JOppda + ad*1¥ |Oppda + a30*wFY JOpsda),
dp%/da = d;M (b10*7TF Joppda + bs0?F Oprda + b30*w T JOpsda),

dp$/da de;L (c10*7"T Joppda + c20?F JOprda + c30° 7T JOpsda).
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Since 9%7” /Oppdps = 0, we have

a
a2
as
b1
bo
b3
c1
c2

C3

(0*7" | opE)(0°7"T op?),

(0°7" Jopsopp)(0°w" Jopsopr) — (0" |0ppopr)(0°x"" |0p%),
—(8*x"" | OpsOpp)(0°x" |0p%),

—(0*n" |0ppopp)(0°="" |0p%),

T Jop) (P 7T Jop?) — (0*x"T 9psdpr)?,

" opsopp)(0*n” | Oppdps).

(

(

(%7 |0propp) (0*nt'Y Joppdps) — (027 Jop%) (9*x P Jopsdps),
(0°x"F Joppope)(*="" Jopsopp) — (0°x"F Jop})(0°x"F /0prdps),
(

O*rPE |opp)(0°m” JopY) — (9°n"F | OppopE)(0*n” /oppopE).

In the case of linear demands, we have

&PrT Joppda = Ds(ps)(ODE/dpp) > 0,

O*r¥ |oppda = —Ds(ps)(ODE/dpE) > 0,

627TPF/8p58a = Dg(pB,ps)@DS/aps) <0,

O*ntt JOppdps = —Ds(ps)(@DE" /opE) >0,

*r"F |opsops

= Ds(ps)(0Dp/dpp) <0,

*rtF Jopsope = Ds(ps)(0Dp/0pr) + (0Ds/0ps)((0DF/0ps)(a+ ps — ¢) + (0D5" /0pe)(ps + ps — c))

O*nPT jop% = (0Ds/dps)Dp < 0, (*Equation simplified under linear demands)

O*nPT jop% = 2(0DEY /op)Ds(ps) < 0, (*Equation simplified under linear demands)

O*r¥ jopy, = 2(0Df/0pe)Ds(ps) <0,

0*rf Jopsdpr = 0,

827TE/8pE8pB = Dg(pg)(@Dg/8p3)>0.
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We compute the determinant of the matrix

det M = (8°7"F Jop})(0°n" op)(*n"T J0p%) + O*n"T |Opsdpr

po (0277 [Op0pp) (0°n"F [OpsOpE)

— P [Opsdpp| p. (027 J0p%) — (9*n T Jop2)(0°x” 0ppopE)?

= (8*xF)op%) Ao — (0?7 JOprdps) A, < 0.

Because of the equations above, we have that a; > 0, 9?77 /Opsdpp > 0, as > 0 (since prices
are strategic complements), 9?7 /Oprda > 0, az < 0 and 9?7 /Opgda < 0. Since det M < 0, this
implies that dp%/da > 0. We have that by > 0, by > 0, bg < 0, 0*nPF |0adpp > 0, 0?>r /Oppda >
0, and 8?7PF /9adps < 0. Since det M < 0, this implies that dp%/da > 0. Since the sign of

O*rPE |oppops is ambiguous, the sign of dp%/da is ambiguous.
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