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Abstract

We study a hybrid marketplace such as Amazon that sells its own products and sets
commissions on third-party sellers that engage in monopolistic competition with
free entry. For a large class of microfoundations based on a representative agent, the
introduction of its own products by the marketplace is neutral for consumer welfare
for a given commission; but this product introduction exerts an ambiguous impact
through changes of the commission. A “demand substitution mechanism” pushes
for a higher commission; but an “extensive margin mechanism” pushes for a lower
commission that is aimed at attracting new sellers and more purchases on the mar-
ketplace. For instance, with constant demand elasticities, a hybrid marketplace sets
a lower (higher) commission rate and increases (decreases) consumer welfare com-
pared to a pure marketplace if its products face a less (more) elastic demand.

Keywords Hybrid marketplaces - 3P sellers - Commissions - Entry - Monopolistic
competition

Mathematics Subject Classification L1 - L4

1 Introduction

A hybrid marketplace is monetized through percentage commissions on third-party
sales and through direct sales of its own products and services. In the case of Ama-
zon, as well as other prominent platforms, this double role as “umpire and player”
has been at the center of a lively debate. The common presumption is that a hybrid
marketplace would systematically promote its own products or increase commis-
sions on third-party products so as to favor its own sales, and this may harm con-
sumers in the long run (according to the New Brandeisian view of Khan (2016)).
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In this work we ask whether this is consistent with the endogenous market struc-
ture emerging on a hybrid marketplace open to third-party sellers.! Contrary to the
common presumption, we show that the introduction of own products can actually
increase both consumer welfare and total welfare through a reduction of commis-
sions on sellers which reduces all prices and expands gains from variety.”

Recent important works by Anderson and Bedre-Defolie (2021) and Zennyo
(2022) have introduced tractable frameworks that are based on a logit model of
product differentiation to address these issues. In both these works, a hybrid mar-
ketplace acts as a Stackelberg leader in selecting commissions and prices, and faces
endogenous entry of third-party sellers that are engaged in imperfect competition.
Zennyo (2022) adopts a commission on units sold and shows that a hybrid market-
place is neutral on commissions and consumer welfare, while AB (2021) adopt a
percentage commission on revenues (the empirically relevant case) and argue that a
hybrid marketplace sets excessive commission rates to shift demand toward its own
products, which reduces consumer welfare. We unveil the nature of this apparent
contradiction by developing a microfoundation of demand systems which nests the
logit case and an entire class of alternative ones, and we derive conditions under
which a hybrid marketplace can either increase or decrease welfare as compared to a
pure marketplace.

More formally, we adopt a representative agent framework that is based on
a quasi-linear indirect utility that depends on additive aggregators of the prices
of all of the products that are sold on the marketplace. The sellers are engaged in
monopolistic competition with free entry.’ For a given commission rate, the entry
and pricing strategies of the marketplace are neutral on consumer welfare; this is
a consequence of a result that applies to aggregative games with free entry (Etro,
2008; Anderson et al., 2020). The only impact of the introduction of products by
the marketplace on consumer welfare occurs through a change in the commission
set on sellers. When this is increased, consumers are harmed through higher prices
and lower gains from variety, while a reduction of the commission reduces prices
and expands the gains from variety, increasing consumer welfare as well as total
welfare. This result is powerful because independent from details on the demand

! The sale of “house brands” alongside the sale of third-party brands has a long history in retailing (for
supermarkets, drug stores, hardware stores, department stores, and more), and this vertical integration
is usually considered a pro-competitive feature. The concern around “house brands” that are offered by
Amazon appears to be related to its market power in online distribution and its ability to affect entry and
investment of third-party sellers.

2 We should remark that part of the social and political concern about dominant marketplaces such
as Amazon or Google is about other ways in which they can disadvantage third-party sellers, through
favorable positions on the first screen or biased recommendations and through learning the details of the
characteristics of the customers of sellers and then using that information to develop better versions of
their own products. We will not directly deal with these issues in the present analysis.

3 Representative agent models of monopolistic competition with indirect additivity were introduced in
Bertoletti and Etro (2017). It should be emphasized that AB (2021) and Zennyo (2022) rely on discrete
choice models with random utility that are augmented respectively with search costs for consumers and a
consideration set that depends on consumers’ search efforts. For empirical applications of related models
on Amazon see (Lee & Musolff, 2021; Gutierrez, 2021).

@ Springer



Hybrid Marketplaces with Free Entry of Sellers 121

conditions (the welfare impact depends on an observable feature as the change in
commissions).

In general - and this is our novel result - either outcome is possible because the
introduction of products by the marketplace exerts two effects: on one side, there
is an incentive for the marketplace to increase the commission and shift demand
toward its own products; but, on the other side, there is an incentive to reduce the
commission to attract new sellers and collect more commission revenues on the
extensive margin and to expand purchases by customers on the marketplace. One
can regard the former as a demand substitution effect - which harms consumers and
biases their purchases toward the marketplace’s own products - and the latter as an
extensive margin effect - which benefits consumers and expands their purchases of
all products.

Under additional restrictions on the microfoundation we can obtain more precise
results on the conditions under which each effect is dominant. In the prominent case
of demands with a constant elasticity, if the marketplace faces the same elasticity
as the third-party sellers, its products are introduced at the same price and the com-
mission rate is left unchanged. However, when the marketplace faces a less elas-
tic demand than the sellers (for instance due to a reputational advantage of Ama-
zon on its platform), the extensive margin effect is dominant: the marketplace sets
higher markups on its own products but reduces the commission on third-party sales
so as to attract more purchases (without diverting too much demand from its own
products). Instead, under a logit demand system, the demand substitution effect is
dominant and the commission is increased, which is consistent with findings by
AB (2021). We explore extensions to: specific commissions, where the neutrality
applies in the logit case (which is consistent with findings by Zennyo (2022)); stra-
tegic interactions between sellers; alternative timing without price leadership by the
marketplace; endogenous product selection by the marketplace; and advertising for
product discovery.

Our findings suggest that the presumption that a hybrid marketplace tends to
favour its own products through worse conditions or higher commissions for third-
party sellers lacks a solid foundation. For instance Amazon sets different commis-
sion rates across wide product categories, and these rates have been quite stable
over time and - more important for the implications of our model - not correlated
with the introduction of products by Amazon. Public data from Amazon in the US
reveal that the commission rates between 2017 and 2021 have been constant at 8%
for consumer electronics, cameras, cell phone devices and video game consoles;
12% for industrial & scientific products; 15% for books, home & garden, office prod-
ucts, music, sports, toys and much more; and 45% for Amazon device accessories.
Changes in commissions during the last five years have been reductions (below a
price threshold) from 15% to 8% for baby products, beauty and health & personal
care; from 20% to 15% for sports collectibles; and (above a price threshold) from
15% to 10% for the category furniture & décor; and from 20% to 5% for jewelry.
The only increases have been from 15% to 17% for clothes and from 6% to 8% for
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personal computers.* Remarkably, private label products had been introduced for
product categories with unchanged commissions, as well as for product categories
with a reduction of the commissions and for clothes, but not for personal computers.
Such a state of affairs - which is broadly confirmed for other countries - suggests
that there is not a significant correlation between changes in commission rates and
market shares of Amazon by product category.

The work is organized as follows. Section 2 reviews the related literature. Sec-
tion 3 presents the structure of the model. Section 4 derives the key results. Sec-
tion 5 discusses extensions. Section 6 concludes.

2 Literature Review

This work is related to the literature on platforms with competing sellers (Hagiu,
2009; Belleflamme & Toulemonde, 2016; Belleflamme & Peitz, 2019; Bisceglia
et al., 2021; Jeon & Rey, 2021; Etro, 2023; Teh, 2022) and especially to the expand-
ing literature on online marketplaces (Anderson & Bedre-Defolie, 2021, 2022; Zen-
nyo, 2022; Kittaka & Sato, 2021; Hervas-Drane & Shelegia, 2022; Lam & Liu,
2021; Tremblay, 2021; Kang & Muir, 2021; Madsen & Vellodi, 2021), Ronayne and
Taylor, 2021; Hagiu et al. (2021); Peitz and Sobolev (2022).

A common theme that emerges in this literature - and is confirmed in the present
work - is that the business model of an online marketplace, based on monetization of
all products on the platform including those of third-party sellers through commis-
sions, is a key factor that disciplines the incentives to introduce, price, and promote
its own products.’

In a static perspective, it has been emphasized that entry by the marketplace tends
to materialize when there are cost efficiencies or demand advantages that also ben-
efit consumers (Hagiu & Wright, 2015; Etro, 2021; Hervas-Drane & Shelegia, 2022;
Anderson & Bedre-Defolie, 2022). In a dynamic perspective, it has been empha-
sized that even when imitative entry by the marketplace disincentivizes investment
by sellers, there is an incentive to commit to a limited copycat activity that inter-
nalizes the effect on future product creation for the same marketplace, which cre-
ates benefits also for consumers (Jiang et al., 2011; Etro, 2021; Madsen & Vellodi,
2021).

In a more general perspective, Hagiu et al. (2021) have shown that hybrid mar-
ketplaces create gains for consumers through more competition on the platform, but

4 There was also a short-term increase from 15% to 18% for the commission on shoes, handbags & sun-
glasses in 2018; but the commission was decreased to its initial level in 2020. Note that while commis-
sions have remained mostly constant across time, other per-unit fees - such as those for “Fulfilment By
Amazon” for second—party sellers - have been increasing in nominal terms. However, those fees are not
tailored by product category, so they are not relevant for our arguments.

5 Recent evidence that Amazon better internalizes the interest of consumers in setting the prices of its
own products as compared to third-party sellers is in Cabral and Xu (2021), who study the prices of face
masks and hand sanitizers at the beginning of the pandemic phase. For an early analysis of how business
models affect the incentives of digital platforms see Caffarra (2019).
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Hybrid Marketplaces with Free Entry of Sellers 123

could raise concerns related to self-preferencing and, in the absence of commitment
policies, excessive imitation of sellers. While their framework is centred on search
by consumers across products by sellers with market power and competitive fringes
of rivals active also through a direct channel, our framework is centred on free entry
of monopolistically competitive sellers that provide differentiated goods only on the
marketplace. A common conclusion is that a hybrid marketplace such as Amazon
can create benefits for consumers, and potential concerns should be addressed by
antitrust policy through behavioral remedies (and not structural ones).

Our results resonate well with those of Shopova (2021) and Hervas-Drane and
Shelegia (2022). Shopova (2021) explores a vertical differentiation model and shows
that a marketplace has an incentive to introduce low quality private labels and reduce
commissions on vertically differentiated sellers, generating an increase in consumer
welfare. The marketplace introduces an additional variety and reduces commissions
because it internalizes the lower demand of the sellers and the higher pass-through
on their prices. Hervas-Drane and Shelegia (2021) confirm in a different framework
that a hybrid marketplace affects the trade-off in setting commission rates and may
reduce them to recover entry of sellers.

A broader application of our findings is about vertical integration. An online
marketplace can be regarded as an upstream monopolist that provides downstream
distribution services as an input for differentiated downstream producers; and the
provision of its own products - either new ones or absorbing products by others -
amounts to a form of vertical integration.

Our analysis suggests that a vertical merger with one of the producers may either
increase or decrease the price of the input - here the commission - under endog-
enous entry. A raising rivals’ cost effect pushes for a higher price of the (distribu-
tion) input, so as to divert demand from the other downstream firms; and for a given
number of products, the effect on the price of the monopolist would depend on the
balance of the elimination of double marginalization and increased demand for the
product. However, when the entry of downstream producers - here third-party sellers
- is endogenous, the change in the price of the input affects entry or exit of other pro-
ducers, and we obtain a new extensive margin effect, which pushes for a lower price
of the input, so as to attract more producers and expand revenues from them. The
welfare implications of the (vertical) merger depend on which effect dominates.®

A recent work by Kang and Muir (2021) has explored the impact of an analo-
gous vertical integration when a platform sets non-linear fees on homogenous down-
stream producers with private information on costs. In that case the integration ben-
efits consumers by avoiding a form of double marginalization and reducing final
prices.

S This effect is absent in the literature on vertical integration with an exogenous number of firms. I am
grateful to Michele Polo and Lawrence J. White for pointing out this application to vertical integra-
tion. On the recent literature on vertical mergers see the September 2021 Special Issue of the Review of
Industrial Organization on the U.S. Vertical Merger Guidelines, and in particular the works by Salinger
(2021), Shapiro (2021) and Moresi and Salop (2021) on the trade-off between raising rivals’ cost and the
elimination of double marginalization.
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124 F. Etro

Our welfare analysis is also related to the theoretical literature on market com-
petition with free entry (see (Spence, 1976; Dixit & Stiglitz, 1977; Bertoletti &
Etro, 2016, 2017)) and Stackelberg leadership in aggregative games with free entry
(Etro, 2008; Ino & Matsumura, 2012; Anderson et al., 2020; Alfaro, 2020; Alfaro
& Lander, 2021), and to the related empirical literature (see (Berry & Waldfogel,
1999; Dutta, 2011)).

In particular, (Lee & Musolff, 2021) have recently provided an empirical analysis
of self-preferencing by Amazon in a nested logit framework with free entry of het-
erogeneous sellers, and their results suggest that practices that have been adopted
by Amazon have not harmed consumers - even without accounting for endogenous
commissions by the marketplace.”

More generally, our work provides a framework that can be used to explore how
policy commitments affect sellers that are active in markets with free entry and
their effect on consumer welfare; this is an issue that is emerging in various fields -
including industrial, fiscal and trade policy.

3 The Model

Let us consider a hybrid marketplace that offers n > 0 products. An exogenous
number of products m € [0, n) is directly provided by the same marketplace and the
remaining products are provided by third-party sellers that engage in monopolistic
competition.® Our interest will be in verifying whether the existence of the products
of the marketplace or an increase in their number m increases or decreases welfare.

As in standard partial equilibrium models d laSpence (1976) we adopt quasilin-
ear preferences for a representative customer of the marketplace. We express prefer-
ences through an indirect utility that is a convex function of the price vector p of all
products that are sold on the marketplace:

V =G(D(p)) +E, (1)

where D(p) is a price aggregator; G(D) is an increasing and concave transformation;
and E is expenditure (which is assumed to be large enough to allow purchases of an
outside numeraire good). The aggregator is assumed indirectly additive (IA) in the
prices of the products as in:’

7 Gutierrez (2021) has provided an empirical analysis of vertical integration by Amazon in a nested logit
framework with endogenous commissions by the marketplace: his results suggest that consumer welfare
is lower in a pure marketplace as compared to a hybrid one - even without accounting for endogenous
entry of sellers. See also Crawford et al. (2022) for a major work on Amazon entry and its effects on sell-
ers and consumers.

8 Amazon intermediates about 44% of e-commerce sales in the U.S., and the majority of these sales
are by third-party sellers that are hosted on the platform, with 36% of sales by Amazon as a first-party
retailer and 5% of sales through private labels by Amazon in 2020 Gutierrez (2021). Since we allow for
heterogeneous costs and demand for the products of the marketplace, we can interpret these either as pri-
vate label products or as products that are retailed by the marketplace.

° We follow (Nocke & Schutz, 2018) in assuming quasi-linearity for partial equilibrium analysis. How-
ever, we could allow for income effects across consumers without affecting the main results - following
the analysis of monopolistic competition under indirect additivity and outside goods that was introduced
in Bertoletti and Etro (2016, 2017).
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n

D(p) = ) v(p) +H, ©)

J=1

which depends on the sum of the incremental surplus functions of all products and
a constant H > 0 that reflects an exogenous surplus that is obtained from the mar-
ketplace or from other goods that are purchased by consumers outside of the market-
place.'” For tractability we assume that all third-party products are symmetric with
a common surplus function v(pj) - which is positive, decreasing, and convex in the
price p;; but we allow for heterogeneous products by the marketplace with surplus
functions vj(p/-) for j = 1,2, ..,m that are also assumed positive, decreasing, and con-
vex in the prices p; that are set by the marketplace.

When we apply Roy’s identity to these quasilinear IA preferences, each product i
faces the direct demand:

vi(pi)

which emphasizes that the additive aggregator crucially determines both welfare and
the demand system.

We will illustrate this microfoundation with a logarithmic transformation that
will be widely employed below:

q:(p;) = G'(D(p)), 3)

G(D) =logD 4)

This provides the loglinear preferences that were used by Nocke and Schutz (2018)
to study multiproduct pricing with imperfect substitutability. They deliver the
demand functions:

lvz/‘(pi)’

e 5
2ivip)+H ©

q,(p) =

which are clearly decreasing in the aggregator. In the particular specification with
exponential functions v;(p) = e ~P/H where u > 0 determines product differentiation,
the demand function becomes qp;)=e P'/"/y(z e™P/# + H), and the model is
isomorphic to one that is based on a logit foundatlon (Anderson & Bedre-Defolie,
2021; Zennyo, 2022). Of course, other functions would deliver other relevant
demand systems, which determine the perceived demand elasticities of each product.

3.1 Surplus Functions

In the monopolistic competition framework adopted here, sellers facing the general
demand function (3) set prices taking as given the price aggregator, therefore what

10 We could obtain analogous results adopting a quasilinear direct utility that is a function of an aggrega-
tor of quantities as in Spence (1976). But notice that the underlying preferences and demand systems are
not overlapping (unless the monotonic transformation is linear).
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126 F. Etro

matters for pricing is the perceived demand elasticity, that is the elasticity of the
V/(p) function. The underlying function v(p) determines the additional surplus
obtained by consumers in function of the price, therefore its shape determines both
the surplus elasticity {(p) = —v;%p and the elasticity of demand £(p) = — V:%))” , both
of which are positive under our assumptions.

A classic specification is based on power functions:

v(p) = p'~F, (6)

with € > 1, and delivers an isoelastic demand function, with a demand elasticity
£(p) = € and a surplus elasticity {(p) = € — 1. For the case of exponential functions:

v(p) = eIk, (7

with u >0 parametrizing product differentiation, the two elasticities are
e(p) = {(p) = p/u and increase in the price. Another useful case is based on the
translated power surplus:

_(a—-p)'"7

vp) 14y

®)
where a > 0 and y > 0 parameterize the willingness to pay and the shape of demand
- with elasticities such that e(p)/{(p) = y/(1 +y). We will repeatedly use these
specifications for illustrative purposes.

It is easy to compute that the surplus elasticity changes with the price according
to ¢'(p) = % [1 +<4(p) — e(p)], and therefore it can be either constant in the price

(under power functions) or variable (as in the other examples above) - depending on
the surplus elasticity’s relation to the demand elasticity, which can also be either
constant or variable in the prices.

3.2 Technology and Timing

Each seller bears a fixed cost of entry f > 0.!! The marketplace provides a good j
at marginal cost ¢; > 0 and sets the price p;, while any third-party seller i provides
its good at a common marginal cost ¢ > 0 and sets the price p; under monopolis-
tic competition. The revenues of the sellers are subject to a uniform commission
rate 7 € [0, 1] that is paid to the marketplace. We focus on monopolistic competi-
tion with the understanding that there is a large number of sellers whose pricing has
negligible effects on the price aggregator, but we will later extend the analysis to the
case of Bertrand competition between a limited number of sellers (which makes it
useful to use a discrete number of firms in the baseline model).

" With a population of customers, it would be the ratio of fixed costs and population that would matter
for entry. While the cost of entry on a marketplace may be low, this should also reflect the opportunity
cost of not using other solutions. Notice that we could allow for heterogeneity in costs as well as demand
of some sellers as long as a zero-profit condition binds on a competitive fringe of small sellers.
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Hybrid Marketplaces with Free Entry of Sellers 127

The timing of the benchmark game is the following: 1) the marketplace sets the
uniform commission rate on third-party sellers; 2) the marketplace sets the prices
of its own products; 3) entry of sellers takes place and 4) the sellers set their prices
under monopolistic competition. This reflects the stable commitment of Amazon to
its commission rates per product category, and its ability to introduce its own prod-
ucts that have an effect on entry and the pricing of third-party sellers. We will later
extend the model with the price decisions of the marketplace taking place after the
entry of third-party sellers, which will strengthen the incentives to reduce commis-
sions. We will also consider a preliminary stage of product selection by the market-
place, when also the latter bears fixed costs of product introduction.

4 Equilibrium Analysis

In this section we solve for the subgame-perfect equilibrium of the benchmark
model by backward induction. Our final aim is to compare the choices that are made
by a hybrid marketplace that offers multiple own products and a pure marketplace
that offers only products by third-party sellers.

4.1 Pricing and Entry of the Sellers

Given the strategies of the marketplace and the number of sellers, each seller i sets
the price p; to maximize profits:

z(p) =1 -71)p;,—c]

Y (p,)| ¢ @) - 1. ©)

and takes as given the price aggregator (2) under monopolistic competition. This
provides a common price rule p = p(z) for each product that satisfies:

_ e(p)c
(e - -1)

where the demand elasticity £(p) is now assumed to be larger than unity in equilib-
rium with a positive marginal cost (but approaching unity for zero marginal cost).

The independence of pricing from the prices and number of the other products
relies on the IA property of the price aggregator and the assumption of monopolis-
tic competition. The positive effect of the commission on the price depends on the
shape of the demand function, and can be computed as p'(r) = n(p(z))p(r) /(1 — 1),
where the pass-through elasticity of the price with respect to the marginal cost
n(p) = dInp/01nc can be easily shown to be less (more) than unitary if £’ (p) is pos-
itive (negative) as long as the marginal cost is positive.

For instance, under a power surplus function (6), we obtain the price rule:

p (10)

c

_ &
0= i -
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and the cost pass-through is full with #(p(z)) = 1.
Instead, with the exponential surplus function (7), the price of the sellers is:
p(T) =H + IL’
-7
as in common logit models, and the pass-through is incomplete with elasticity
np() =1/[1+1 -1)*]
Finally, for the case of translated power functions the price is:

yc
1-7

I1+7y

p(r) = ;
with incomplete pass-through and n(p(7)) = 1/[1 + (1 — r)%].

Using the price rule, we can express the profits of each seller as a decreasing
function of the commission rate z(p(7)), and this expression decreases also in the
value of the price aggregator due to the concavity of G(D). Given the commission
and the prices of the products of the marketplace, entry of new third-party sellers
increases n and, therefore, the value of the price aggregator:

m

D(p) = Y\ v,(p) + (n — mv(p(r)) + H, (11

J=1

which reduces the gross profits of each seller until they match the fixed cost f (we
focus, of course, on cases where entry takes place).

Accordingly, free entry pins down the equilibrium value of the aggregator as a
function of the commission rate D = D(7) such that:

[(1 = )p(z) = cl]V' (p(x)|G'(D) = f. (12)
The equilibrium aggregator is decreasing in the commission with derivative:

—e(p(7))D(7)

bo=a"0ow) <

(13)
where we introduced an index of curvature for the monotonic transformation
o(D) = _(;/,/((g))D > 0, which is constant and unitary under loglinear preferences.

An increase of the commission exerts a direct negative impact on the profits
of the sellers (while the impact through prices is null by the envelope theorem),
which reduces the value of the aggregator independently from the provision and
the pricing of products by the marketplace. This implies that consumer welfare,
which here is also “user welfare” due to zero profits of the sellers, amounts to
V = G(D(r)) + E, which is independent from products and prices of the market-
place for a given commission. Given the generality of this result, we formalize it
as follows:

Proposition 1 Under monopolistic competition with free entry of sellers on a mar-
ketplace that serves customers with quasilinear IA preferences, the introduction of
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Hybrid Marketplaces with Free Entry of Sellers 129

products by the marketplace is neutral with respect to consumer welfare for a given
commission.

To the extent that the marketplace is not changing commissions while introducing
new products, there are no consequences for the prices of the sellers due to monopo-
listic competition and for the IA price aggregator due to free entry. Therefore, this
framework - as the one of Anderson and Bedre-Defolie (2021) and Zennyo (2022)
- implies that the dual mode is neutral with respect to consumer welfare, indepen-
dently from the prices and the qualities of the products of the marketplace. The only
impact of the introduction of new products is to crowd out some sellers and affect
their number, which can be derived as follows:

D(r) - er;l Vj(ﬁj) -H

']

v(p(7)) ’

and is assumed positive in equilibrium to focus on interesting cases.

The introduction of a new product that generates lower (higher) surplus than the
product of an existing seller expands (reduces) the total number of products because
it opens more space for the entry of third-party sellers, but with no ultimate impact
on the aggregator. The neutrality with respect to the aggregator and consumer wel-
fare relies on a well-known property of this class of aggregative games with a Stack-
elberg leader and endogenous entry of followers; for related statements of the neu-
trality property, see (Etro, 2008, 2011; Anderson et al., 2020).13

Accordingly, for the rest of this work we will examine the indirect impact that a
hybrid marketplace has on user welfare through changes of the commission rate. We
should emphasize that the assumption of a competitive fringe of symmetric sellers
implies zero profits of sellers and that consumer welfare corresponds to user wel-
fare: the sum of the welfare of consumers and sellers.

More realistically, we could introduce few large third-party sellers that obtain
higher profits. As long as the zero-profit condition remains binding on the fringe
of small sellers, the main analysis goes through; but user welfare is now the sum
of consumer welfare and the positive profits of the large sellers. In such a case, a
reduction (increase) of the commission rate would increase (reduce) not only con-
sumer welfare, but also the profits of the large third-party sellers, and therefore user

(14)

n(rt)—m=

12

12 Otherwise the marketplace becomes a pure retailer. Notice that a higher surplus from goods that are
purchased outside the marketplace H reduces the total number of products that are sold on the market-
place because it reduces the effective demand for each product. Accordingly, we are implicitly assuming
that either H or 7 is not too high. As in standard monopolistic competition models, the selection of the
entrants is irrelevant because all sellers are assumed symmetric.

13 The neutrality of the aggregator applies under the so-called “independence from irrelevant alterna-
tives” , and with any demand system that is based on a single symmetric aggregator. A more general
microfoundation involves Gorman-Pollak preferences (see (Bertoletti & Etro, 2021; Fally, 2022)). The
neutrality applies also under Bertrand competition between sellers; this will be discussed in Section 5.
Related applications are, for instance, in Etro (2011); Ino and Matsumura (2012); Alfaro (2020); Alfaro
and Lander (2021).
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130 F. Etro

welfare. Accordingly, one can apply our results with respect to consumer welfare to
results for user welfare in a more general model.'*

4.2 Pricing by the Marketplace

Taking into account that third-party products generate commission revenues and
own products generate direct profits, we can rearrange the gross profits of the mar-
ketplace with the use of (14) as follows:

I = | 2(n() = mp@ P + 235 = &)|V(@)| | 6 D)
j=1

5)
=7{(p(v))[D(7) — HIG'(D(7)) + I(p, 7)G'(D(7))

where we remind the reader that {(p) is the elasticity of the surplus function. The
first term in the second line of (15) represents the commission revenues of a pure
marketplace, where 7{(p(7)) determines the impact of the commission on the rela-
tive revenues per seller and the aggregator D(r) determines the effect of the commis-
sion on the entry of sellers, with D(z) > H under our assumptions. The second term
represents the profits that are generated by the products of the marketplace net of the
lost commission revenues, where:

m

e, =Y |73

J=1

V(5| = @)Y B (16)

is an index of differential profits between own and third-party products. Such an
index is corrected to internalize the impact of the products supplied by the market-
place on the (reduced) entry of third-party sellers and therefore on the (lost) com-
mission revenues. In particular, setting a higher price generates lower surplus from
the product of the marketplace, which attracts a larger number of sellers and more
commission revenues. And, if we assume that £ (p(t)) increases in the commission
(as the case in the relevant range), a higher commission reduces the index of differ-
ential profits.

The platform selects the prices of its own products so as to maximize profits (15)
while taking as given the price aggregator D(7), since this is expected to be constant
under free entry for a given commission, but taking into account the opportunity
cost of losing commission revenues on sellers’ products. Since only /(7) is affected

by the prices of the marketplace, its maximization for any product j =1,2,...,m
provides rules pj= pj(r) that, if we assume an interior solution, satisfy:

i} £/(P))E;

pi= (17)

() — 1 — L (p(2)’

14 T am thankful to Yusuke Zennyo and anonymous referees for comments on this extension.
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v (p)p
Vip)
The fact that the marketplace avoids double marginalization on its own products
pushes for a low price; but the fact that it has a lower opportunity cost of increasing
prices - since demand is partly shifted to sales that are monetized with commissions
- pushes for a high price. The shapes of the demand and surplus elasticities drive the
two effects and determine which one is dominant.

An interesting case to focus on is when a good is produced at the same cost and
generates the same surplus whether supplied by the marketplace or by the third-
party seller: arguably the case where the marketplace acts as first-party retailer. For
such a good, the marketplace and the third-party seller set the same price when the
commission is null; but the comparison is ambiguous for a positive commission.

In particular, the price of the marketplace is lower than the price of the third-
party seller if:

where €,(p) = - is the demand elasticity for the product j of the marketplace.

e(p)c < e(p)c _
e@)—1—-1L(p) ~ (e(p) = D(1 —7)

which, given the shape of the surplus function, is equivalent to:
e(p) — (p) < 7[(e(P) — eP)(eP) = 1) — () PIP/EP))]

Given any positive commission, it is easy to verify that this condition is always
satisfied as an inequality when &'(p),{’(p) < 0; is satisfied as an equality when
£'(p) = ¢'(p) = 0; and is never satisfied when £'(p), {’(p) > 0. Indeed, for the case
of a power surplus function with a constant demand elasticity, the marketplace and
the third-party seller always set the same markup; for the case of exponential and
translated power functions with increasing elasticities the marketplace sets a higher
markup; and the opposite outcome can emerge in other cases. '
We summarize the essential findings as follows:

p= p

Proposition 2 Under monopolistic competition with free entry of sellers on a mar-
ketplace that serves customers with quasilinear IA preferences, a product with a
given cost and surplus function is sold at the same price for any commission rate
by the marketplace and by the third-party sellers when they face the same constant
demand elasticity; otherwise either the marketplace or the sellers can set a higher
price.

For later applications it is also useful to consider asymmetric situations where the
marketplace faces different demand and cost functions than do the third-party sellers.
Let us consider the marketplace’s products with a surplus function v;(p) = z¥(p) and
marginal cost ¢, where the demand shift parameter z > 0 measures the intensity of
demand for the product of the marketplace, and is neutral on pricing. A power surplus
function:

15 For instance the surplus function v(p) = (p + h)' = implies £’(p), {'(p) S 0 and p(z) S p(r)if h S 0.
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v(p) =p'~, (18)

where € > 1 represents the constant demand elasticity that is faced by the market-
place, provides a price p(r) = m If sellers face a power function (6), the
markup is the same for the case of a common elasticity (¢ = £); otherwise the plat-
form sets higher markups when facing a more rigid demand and lower markups
when facing a more elastic demand than do the third-party sellers.

Consider now a logit framework with the following surplus function for the

marketplace:
W(p) = e /A, (19)

where the parameter ji > O refers to the marketplace’s products. The prices of the
marketplace can be computed as p(z) = i + ¢ + vp(zr), where the marginal cost is
augmented by the opportunity cost of giving up to the commission revenues, as in
Anderson and Bedre-Defolie (2021).

Finally, translated power surplus functions for the marketplace that appear as:

_ (a— p)1+7
T 20
? 1+7 (20)
where ¥ > 0, provide the price p(z) = _“H;:ZZC )

4.3 The Marketplace’s Commission

Given equilibrium pricing, we focus now on the profits of the marketplace at the
time of selecting the commission. First, we can now rewrite the index of differential
profits (16) as a function of the commission only:

- &P )[1 + L (p(0)]
I(7) = Z, vi(p,(1)) =) - ¢ (p(2)) | 21)
where we define the surplus elasticity for marketplace’s products §;(p) = — ‘i_(;)f, and

we focus on cases where (21) is positive (otherwise it would be better to remain a
pure marketplace). It is also useful to define the additional surplus from the market-
place’s products as ¥(z) = ZJ’L v;(p;(7)). Notice that, by the envelope theorem, the
effect of the commission on the index of differential profits can be computed from
(16) as:

I'(m) = =¥Y@ [{(p(x) + ¢ p()p' (0)] =
T

= = WO 1+ 1PN [1 + ) - @) |.

1-7

(22)

where we use the slope of the surplus elasticity and the pass-through rate. We
focus on cases where this expression is negative (as it must be for a low enough
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commission). Since the products’ prices are set to maximize the index of differential
profits, the only effect of the commission is directly on the lost revenues.

The analysis simplifies further when we adopt a common surplus function for all
of the marketplace’s products z¥(p) and marginal cost ¢, which still allows for dif-
ferences from the sellers. We denote this as the case of symmetric products of the
marketplace. Since all of these products are now sold at the same price, we simplify
¥ = mzy(p) and I = V[ (p)[l + 1 (p)] /€(P) — t¢(p)], where upperbars identify the
elasticities of the marketplace.

Finally, given the index (21) we express the profits of the marketplace as:

M(z) = [¢{(p())(D(z) — H) + [(1)| G'(D(2)), (23)

which is a function of the commission rate only, and will be assumed to be concave
in what follows.

We now move to the study of the commission that is set by the marketplace with
the purpose of comparing choices that are made by pure and hybrid marketplaces.
Our previous analysis has shown that the commission rates are sufficient statistics
for consumer welfare; therefore this comparison allows us to answer the question
whether a hybrid platform harms consumers by setting worse conditions for the
third-party sellers or not.

To build intuitions, we start by considering the logarithmic preferences of Nocke
and Schutz (2018) based on (4) and then we move to the general case.

4.3.1 Loglinear Preferences

Under loglinear preferences (4), consumer welfare can be expressed as
V =log D(z) + E, where the equilibrium value of the aggregator can be computed
from (12) as:

[(1 = )p(r) = ]|V (p(2))]
7 ;

and is decreasing and convex in the commission on sellers. The profits of the mar-
ketplace (23) are simplified as follows:

D(7) =

(24)

A ) + 1@ (25)

H(z) = TC(I?(T))(I “oo) b

A pure marketplace - that faces I(r) = 0 - sets the profit-maximizing commission
rate 77 that satisfies the first order condition:

|D'(z")|HTPE (p(2"))

Ep(e?)) + TPC/(P(TP))P/(TP) = D(zP)[D(zP) — H] ’

(26)

on the assumption that both sides are positive and the second-order condition for the
interior maximum is satisfied. The left-hand side of (26) represents the marginal rev-
enue from the commission on an active seller, and the right-hand side represents the
marginal costs of reducing the value of the price aggregator and therefore reducing
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the number of third-party sellers that are active on the platform with the associated
commission revenues.

Using the shape of the surplus elasticity and the pass-through as already in (22)
and the impact of the commission on the price aggregator (24), we can also rear-
range the implicit expression for the commission rate as follows:

_ 1
1+ n(p(eP)e(P(r?) — 1 = C(p(xP)] + e(p(er)) —2— 27)

D(z?)—-H

P

which depends on the various elasticities (all evaluated at the same commission rate)
and on the relevance of the exogenous surplus that is obtained from other purchases
H compared to the surplus that is obtained from the marketplace, which is repre-
sented by the equilibrium aggregator D(z”). In particular, the commission decreases
when the third-party sellers face a more elastic demand because the platform inter-
nalizes the negative impact on their sales; and the commission decreases also when
the buyers expect a higher surplus from goods that are purchased outside the plat-
form compared to what they obtain on the platform.'®
In the example with power surplus functions (6), the profits are:

H
II(z) = 7(e — 1)[1 - %],

Since D'(7) = %, the first-order condition for profit maximization is:

H’(r)=<e—1)[1 1 rell ]=,

" D(z) (1-1)D(r)

and the second-order condition:

" _ _ D/(T) TeD/(T) _ €
IM(r)=(e - DH [D(1)2 (1 = 7)D(7)2 (I—T)ZD(T)]

is always satisfied since each term in the square parenthesis is negative. This pro-
vides the optimal commission rate:

,__D@)-H

" D(z?)—H+¢€eH’ (28)

which can also be derived from the general rule (27). Since the right-hand side of
(28) is a monotonic decreasing function of the commission rate in the unit inter-
val under our assumptions, there must always be a unique interior solution for
™ € (0,1).

With the exponential specification (7), an implicit expression for the equilibrium
commission rate can be obtained through the pass-through elasticity and the demand

16 In case of zero marginal costs - which is relevant for sales of software apps (for instance games on app
stores) - we simply have ¥ = 1 — H/D(zP).
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elasticity that were derived above (for a proof that the first-order conditions uniquely
characterize the optimum in this case, see Anderson and Bedre-Defolie (2021)). And
an analogous expression can be obtained for the translated power specification (8).

Let us now move to a hybrid marketplace - with I(z) > 0. This hybrid marketplace
sets its commission rate to maximize (25) taking into account not only the effects on
the price aggregator, but also the opportunity cost of losing commission revenues by
setting a higher rate. Using (22), the profit-maximizing commission z” satisfies a first-
order condition that can be rearranged as follows:

|D' M| [H"¢ (p(e") — 1)

h het h 1o _hy
S+ 2 e ) = =

, (29)

again on the assumption of an interior solution.

The comparison between the commissions that are set by a pure marketplace in (26)
and by a hybrid marketplace in (29) is ambiguous in general. Heuristically, the intro-
duction of own products generates an incentive to shift demand toward them through a
higher commission: This is the effect of the numerator of (29) and depends on the dif-
ferential profit index I(z").

However, the introduction of own products also reduces third-party sales, which
decreases the infra-marginal revenue loss when the commission is reduced so as to
expand entry: This is the effect of the denominator of (29) and depends on the incre-
mental surplus that is generated by own products ¥(z"). The first effect is the demand
substitution effect that is aimed at diverting demand where it is more profitable for
the marketplace; and the second effect is an extensive margin effect that is aimed at
expanding demand for all products.

We now focus on the case of symmetric products by the marketplace. Repeating the
steps above, we can rearrange the formula for the commission as:

g 00)
W b-H T[l C(p)e‘(ﬁ)]

)~ 1= D~ H W)+ o)1+ 9(1 - 2]

T

» (30)

where upper bars refer to the products of the marketplace and we drop the arguments
that are related to the commission on the right-hand side. We still cannot determine
whether a positive or increasing value of the surplus from the marketplace’s prod-
ucts ¥ increases or reduces the commission. Nevertheless we can show that already
within our examples both cases can emerge.
Under common power functions (6) for sellers with demand elasticity € and (18) for
the marketplace with demand elasticity &, the last formula boils down to:
D—H-¥=£

h_ EDE 5 oo oo

= - ST if e2E, 31)
E—E
D—H+6H+‘PT

T

where the second-order condition remains satisfied for small differences in
elasticities.
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In the specification where not only the products of the sellers are symmetric but
also the products of the marketplace provide power surplus functions with the same
elasticity - € = € - we have a constant commission that is given by (28): A hybrid
marketplace sets the same markups as do the third-party sellers and does not change
its commission compared to a pure marketplace. The hybrid marketplace is therefore
completely neutral for consumer welfare - in spite of potential differences in both
costs and demand (scale) parameters between the products of the third-party sellers
and those of the marketplace.

Of course, if the marketplace faces a different demand elasticity than do the sell-
ers, the commission can change. In particular, when the marketplace faces a less
elastic demand than do the sellers for its products (€ < ¢€), it reduces the commis-
sions while introducing its own products; and when it faces a more elastic demand
(€ > ¢) it increases the commissions.

Intuitively, when the third-party sellers face a relatively more elastic demand
than does the marketplace, the latter sets higher markups on its own products, but
recovers entry of thirs-party sellers and expenditure of buyers on the marketplace
by reducing the commission. This may well be the case for Amazon if customers
have indeed a more rigid demand for its products as compared to the products of the
third-party sellers hosted on the platform - for instance due to Amazon’s reputation
for more reliable shipping and post-sale services.

One can verify that for the case of exponential surplus functions, a hybrid mar-
ketplace always sets a higher commission than does a pure marketplace - as has
already been shown by Anderson and Bedre-Defolie (2021).!7 Instead, for the case
of translated power functions a hybrid marketplace sets a higher commission when
y = y but not necessarily wheny > y.

The broad message is that the introduction of products by a marketplace increases
its profits also through adjustments of the commissions, but this has an ambiguous
impact on consumer welfare.

4.3.2 General Preferences

For the case of an increasing and concave transformation G(D), the analysis is
slightly more cumbersome. The equilibrium aggregator is defined by (12) for a
given commission, and the impact of the commission on the aggregator and entry
in (13) depends on the index of curvature of the transformation o(D). The expres-
sion for the profits of a hybrid marketplace is given by (23). On the assumption of

17 In particular, since in the logit framework we have £(p)/e(p) = £(p)/€(p) = 1 for any prices, the equi-
librium commission satisfies:
e D—-H
(I—npID—H-¥)+ep)H’

which is necessarily larger when W is positive compared to when it is null. For a discussion of the sec-
ond-order conditions for this case see (Anderson & Bedre-Defolie, 2021).
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an interior solution, the formula for the profit-maximizing commission rate can be
expressed as follows:

|D/(T)|{[1 — 6(D(1)) + LD 20 (p(1)) — ZLED }

D(z)/H D(z)/1(7)

{p(@) + 7 ()P (2) = D(z) - ¥(r) - H

where we keep assuming the existence of an interior solution. The left-hand side is
always the marginal revenue from the commission on a third-party seller and the
right-hand side is the marginal cost of reducing entry of sellers and welfare; these
are affected in opposite directions by the differential profits /(z) and the incremental
surplus on the marketplace’s own products ¥(z).

Under a power surplus function for sellers with demand elasticity € the commis-
sion that is selected by a pure marketplace can be derived through usual computa-
tions as:

1

D b
I+e [a(D)(D—H) a 1]

P’ =

where we drop arguments. This corresponds to (28) when ¢(D) = 1 under loglinear

preferences, but is reduced for lower values of ¢(D). Intuitively, when the entry of

tird-party sellers is more sensitive to the commission, it is optimal to set a lower
commission rate.

If the marketplace introduces products that face the constant demand elasticity &,

we obtain:
[ S
D—H (e-1)& . _

= (e e st if €2 &, (32)

1+¢ _ b _ 1| + ¥ et

o(D)D-H) D-H &

which confirms the neutrality under a common elasticity and the incentive to reduce
the commission for a marketplace if and only if the marketplace faces less elastic
demands. We summarize our final findings as follows:

Proposition 3 Under monopolistic competition with free entry of sellers on a mar-
ketplace that serves customers with quasilinear IA preferences, the introduction of
symmetric products by the marketplace is neutral with respect to consumer welfare
if the third-party sellers face the same constant demand elasticity as does the mar-
ketplace, and otherwise can either increase or decrease consumer welfare.

Our benchmark analysis assumed an ad valorem commission on the sellers. In
the Appendix we consider the case where the only available tool is a commission
on the quantity sold rather than the revenues, as in Zennyo (2022). Also in that
case the welfare effect of the introduction of products by the platform depends
on the change in the commission, and is in general ambiguous. However, the
effect is neutral for the case of a logit microfoundation, which is consistent with
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the result of Zennyo (2022), as well as with the equivalence of unit taxes under
logit demand and ad valorem taxes under CES demands that are documented by
Anderson and Palma (2015).

Our general policy implication differs from the one that is emphasized by
Anderson and Bedre-Defolie (2021), because banning the dual mode to convert
a hybrid marketplace into a pure marketplace may actually harm rather than ben-
efit consumers. However, other results that have been obtained by Anderson and
Bedre-Defolie (2021) extend naturally to our framework. In particular, a hybrid
marketplace has an interest in promoting higher perceived quality or lower (pro-
duction and shipping) costs for both its own products and those of third-party
sellers. Moreover, the introduction of a tax on third-party revenues tends to
increase the commission that is set by the marketplace, while a tax on the rev-
enues of products that are directly sold by the marketplace tends to reduce the
commission - with opposite effects on consumer welfare.

We conclude this section by emphasizing the application to an upstream
monopolist that provides an input to differentiated downstream producers with
endogenous entry of these producers. Our results suggest that a vertical merger
of the upstream monopolist with some of the downstream producers is neutral
for consumer welfare when the price of the input is fixed - because entry keeps
the aggregator constant. However, when the price of the input for the down-
stream producers is chosen by the monopolist, the merger may either increase or
decrease the price - with opposite implications for consumer welfare. If a raise
rivals’ cost effect is dominant, the merger is harmful for consumers; while if the
extensive margin effect that is dominant, the merger is beneficial.

5 Extensions

In this section we extend the model in a few directions. First, we introduce stra-
tegic price competition between third-party sellers, which is relevant when only
a few of them are active in the same product category. Next, we change the tim-
ing of the baseline model by considering a marketplace that cannot commit to
price choices before the entry of the sellers. Subsequently, we study the choice of
product selection by the marketplace: we endogenize which products are actually
introduced. Finally, we discuss advertising as an additional source of monetiza-
tion, which is becoming steadily more important for online marketplaces.

Another extension of some interest is the one to competing subscription-
funded marketplaces, which is the direction taken by Amazon with its Prime
membership fee (or by videogame platforms such as Game Pass or device-funded
platforms as the one of Apple). The demand-substitution and extensive margin
effects are present also in that context, but the platforms internalize also the direct
impact of their strategies on consumer welfare, because this affects monetization
through the access fees, and competition leads the platforms to shift revenues to
consumers through lower access fees, which amplifies the benefits for consumers
(see (Etro, 2023)).

@ Springer



Hybrid Marketplaces with Free Entry of Sellers 139

5.1 Strategic Interactions

Our main framework assumed monopolistic competition between sellers, which
appears to be the relevant scenario for marketplaces that host a huge number of
products. However, when product categories that are subject to the same commis-
sion are narrowly defined, or platforms introduce products that are in direct competi-
tion with third-party rivals and can change their access conditions, sellers may take
strategic interactions into account at the pricing stage. Here we verify how Bertrand
competition among third-party sellers affects our results.

At the pricing stage, each seller maximizes (9) taking into account the effect of its
price choice on the true demand function, and therefore also the aggregator. Given
the symmetry across sellers, this delivers the price rule p(z) such that:

_ e(p,D)c
~ (1-1)e(p,D) - 1)

where the reduced demand elasticity implies a higher markup. As usual, strategic
sellers set higher prices as compared to monopolistically competitive sellers. Free
entry implies always the zero-profit condition ( 12), so the system of two equations
determines jointly (p, D) as functions of the commission z.'® This preserves the
neutrality of aggregator and welfare with respect to the provision of products by
the marketplace, which should not be surprising since this neutrality in free entry
models was originally observed in the presence of strategic interactions (Etro, 2008,
2011).

Once we know how the commission affects the prices of sellers p(z) and the
aggregator D(7), nothing changes qualitatively in the derivation of prices of the mar-
ketplace (which tends to be more aggressive in pricing as compared to the sellers)
and of its commission. In practice, competition is softened among a small number of
sellers, which also increases the prices of the marketplace and reduces welfare com-
pared to the case of monopolistic competition; but the ambiguous effect of hybrid
platforms on the commission remains.

P with e(p. D) = e(p) - a(mv(p)%, (33)

5.2 No Price Commitments

Our baseline analysis has analyzed a marketplace that acts as a Stackelberg leader
that is able to pre-commit with respect to the commission on third-party sellers and
also with respect to the prices of its own products. This implies a first-mover advan-
tage in pricing since the number of followers is endogenous (and not a disadvantage
as in Bertrand competition models with an exogenous number of players). In prac-
tice, it is not clear that a marketplace such as Amazon has any first-mover advantage
in setting prices before the entry choice of the sellers: Most of the price changes
occur in real time time for both Amazon and the third-party sellers that are hosted

£C

13 For instance, under loglinear preferences and power surplus functions one can derive p = haT
(0=

for a small enough fixed cost per customer.
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on its platform, while entry choices are long-run decisions. A pre-commitment
allows the marketplace to increase its own prices as a function of the pre-determined
commission rate and to monetize better the demand for its own products, but it is
not crucial for obtaining the result of lower commissions and greater benefit for con-
sumers as compared to a pure marketplace. To verify this, we now change the timing
of the baseline model: We assume that both the marketplace and the sellers set their
prices in the last stage after the entry decisions.
While sellers set prices according to the usual rule p(z) in (10), the marketplace
does not internalize the impact on entry and sets lower prices p; = p;(0) that satisfy:
_ 5D
= T 34
4 J Ej(pj) —1 ( )
because it avoids double marginalization on its own products. Free entry, however,
determines the same aggregator D(7) as before, which is determined by (12). The
expressions for the equilibrium commissions are the same as in the baseline model,
with the only difference that the index of differential profits takes into account the
new prices that are set by the marketplace as in:

J=1

I(r) = Y v(p;()) [gf(lf’) - TC(p(r))] (35)
£,(p)
This expression is smaller than (21) for a given commission because the market-
place cannot precommit to higher prices that exploit the demand diversion that
is generated by the commission. This pushes for lower commissions by a hybrid
marketplace.

To illustrate, let us consider the case of loglinear preferences with symmetric
products on the marketplace. Replacing (35) in (29) we can rearrange the commis-
sion for the hybrid marketplace as:

T _ «ip)
b-H ‘P[l 4@)@@)]

T ale@) — 1= CND —H—¥) +ep)(H +¥)’

Under a common and constant demand elasticity for all products or under logit
demand systems, the parenthesis in the numerator is null, and the terms in the
denominator push alone for a lower commission rate as compared to a pure
marketplace.

Intuitively, when the marketplace cannot commit to monetize optimally the
demand diversion that is generated by the commissions through appropriate price
commitments for its products, the demand substitution mechanism tends to be domi-
nated by the extensive margin mechanism.

h (36)

5.3 Product Selection

Our next investigation focuses on the conditions under which the marketplace enters
and with which products in the baseline model. The problem was explored by Hagiu
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and Wright (2015) and Etro (2021) for a given set of product varieties and sellers
under the assumptions of independent demands and (specific) commissions that are
optimally set on each product. In our framework with free entry of third-party sell-
ers, interdependent demands, and a uniform (percentage) commission that is set on
all products, the issue is complicated because the marketplace must take in consid-
eration not only the relative profitability of direct and third-party sales, but also the
effect on demand allocation across products.'’

Given the gross profits of the marketplace (15), let us consider for simplicity the
case where the marketplace bears the same fixed costs as the sellers for each product.
Then the introduction of a new product is profitable if it augments the net profits:

(z") — mf = ["¢(p(«"))(D(z") — H) + I(z"))G'(D(z")) — mf, (37)

by increasing sufficiently the index of differential profits to cover the fixed cost.

Taking as given the commission (which is marginally affected by the introduction
of a single product), using the index (21), and omitting arguments, the condition for
the introduction of a product with surplus function z¥(p) to be profitable is:

__ @1+
" lT

f
G'(D)

- ThC(P)] - > 0.

Employing the zero-profit condition for the sellers (12) to replace the fixed cost and
rearranging, we can obtain the exact condition under which the platform increases
profits by providing the good:

[zv@&p)_v(p)ap) hg(p)[ Y0 _ i) EP —EP) ‘:(”)]>0 (38)

£(p) £(p) ®) £(p)

The first term represents the difference in gross profits between the marketplace and
the third-party sellers; and under a zero commission this must be positive for entry
by the marketplace to cover the fixed cost and create positive net profits. The second
term can be either positive or negative, and accounts for the role of the commission:
On one side, a positive commission reduces the incentives of the marketplace to
enter because profitability must compensate for the lost commission revenues; but,
on the other side, a positive commission increases the incentives because it shifts
demand toward the products of the marketplace whose markup can be increased.

It is immediate to verify that in our example with power functions (6) for sellers
with demand elasticity € and (18) for the marketplace with demand elasticity £ , the
condition becomes:

_1_5[ 14+ —-1)
A

>p1_£ [1 B 1+l - 1)]

3

19 The related problem of product selection in a market with monopolistic competition is addressed in
Spence (1976) and more recently in Bertoletti and Etro (2022).
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If the marketplace and the third-party sellers face the same surplus functions and
costs, the expressions on each side are identical and the marketplace is indifferent
between introducing its product or not doing so. Otherwise the condition is satisfied
if the marketplace has a large enough advantage either in demand or its costs. In any
case, when the marketplace finds it profitable to introduce the product, this does not
affect consumer welfare (because it does not change the commission).

Similarly, the logit example provides the simplified condition zexp(p/u —p/
i) > 1 — 7", which is satisfied only if the marketplace has large enough advantages
either in demand or in costs compared to the third-party sellers. The consequence
is that even in these cases where the introduction of products by the marketplace
would reduce consumer welfare (by increasing the commission), the products may
simply not be introduced to start with.

5.4 Advertising

An expanding source of monetization for online marketplaces is represented by
advertising by sellers - essentially aimed at product discovery. While platforms have
their own incentives to promote third-party sales that generate commission reve-
nues, each seller has an additional incentive to spend in ads to divert “clicks” of cus-
tomers to its own products from those of the rivals. To the extent that this expands
total sales, it can also generate additional revenues for the marketplace. This cre-
ates an imperfect substitutability between commission revenues and ad revenues for
the platform and can also affect its incentives to change conditions for third-party
sellers.?”

We could augment the model with a probability of purchase for each product that
depends on spending in ads by the seller. The ad fee can be regarded as exogenous if
the willingness to pay of the sellers depends on returns on alternative ad campaigns
and is not biased by the platform; but we can also consider the case in which the
marketplace exploits its market power and selects the ad fee. In the case of Amazon,
ad fees are determined through ad auctions per click, and a concern is that Amazon
may exploit its dual role by manipulating quality scores to increase ad costs for rival
sellers.

Given percentage commissions and ad fees, each seller selects price and ads
under monopolistic competition. As in the baseline framework, the free entry condi-
tion determines the price aggregator, and therefore welfare, as a decreasing function
of each fee and, once again, independently from the products that have been intro-
duced by the marketplace. When the marketplace sets its commission rate, the mon-
etization through ads tends to reduce the marginal revenues of the commission and
therefore the optimal commission rate: Intuitively the marketplace is aware of the
effect of higher ad costs on prices and therefore sales. However, the introduction of
products by the marketplace exerts the usual ambiguous effect on the commission.

20 Notice that ads can also raise other issues for platforms. For instance, Latham et al. (2021) explore the
role of Google in the ad tech stack.
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More generally, commissions and ad fees can be selected by the marketplace
according to optimal taxation principles. But these should be independent from the
introduction of the marketplace’s own products, which implies that pure and hybrid
marketplaces should decide on the structure of monetization on third-party sell-
ers independently from the source of its revenues. Once again, the usual trade-off
between demand shifting and extensive margin mechanisms determines whether
hybrid platforms tend to increase or reduce consumer welfare through changes in
the total payment of the third-party sellers. This confirms the spirit of the results of
our benchmark model also when the marketplace monetizes through ads for product
discovery.

6 Conclusion

We have analyzed the role of endogenous entry of monopolistically competitive
sellers on hybrid marketplaces under rather general demand systems. Our micro-
foundation was based on indirectly additive aggregators and allowed us to show
that a hybrid marketplace can set either higher or lower commissions as compared
to a pure marketplace, with opposite effects on consumer (and user) welfare. For
instance, under constant demand elasticities, a hybrid marketplace sets lower per-
centage commissions, which increases consumer welfare if and only if the market-
place’s own products face a less elastic demand.

The literature so far has advanced various arguments for which a hybrid market-
place may benefit consumers by fostering competition on the platform (Hagiu et al.,
2021) and introducing cheaper or more valuable products (Etro, 2021; Shopova,
2021), but may also harm consumers by favoring its own products or by undermin-
ing entry by sellers (Anderson & Bedre-Defolie, 2021). Considering differentiation
between products and free entry of third-party sellers on a marketplace, we have
suggested that a key channel through which the hybrid marketplace can affect wel-
fare is the change of the commission that is set on third-party sales. While the direc-
tion of this change remains an empirical issue, the commission rates that have been
set by Amazon per product categories have been quite stable over time and have
not been significantly correlated with the introduction of private label products by
Amazon.

Further research may explore other strategies by marketplaces as those concern-
ing search services for consumers, investments in logistics and platform-liability
design, see (Hervas-Drane & Shelegia, 2022; Zennyo, 2022) for early explorations
in these directions. It should be remarked that our microfoundation and the assump-
tion of symmetric sellers have generated aggregative games where the introduc-
tion of own products by the marketplace is neutral on consumer welfare for a given
commission, and any welfare benefits emerge indirectly through reductions of the
commissions.

One could also explore more general frameworks where a hybrid marketplace
can benefit consumers directly - that is by introducing new products at lower prices
and by strengthening competition on the platform (see (Shopova, 2021; Hagiu et al.,
2021)) - or explore asymmetries between sellers.
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Finally, there is space for fruitful empirical work on the welfare impact of
the strategies of Amazon. Crawford et al. (2022) have provided the first anal-
ysis of the effects of Amazon entry using proprietary data. Lee and Muso-
Iff (2021); Gutierrez (2021) have analyzed empirically the trade-offs that
are generated by vertical integration by Amazon in nested logit frameworks,
respectively with endogenous entry of sellers for given commissions and with
endogenous commissions for given sellers. It would be important to account
for endogenous entry, prices and commissions under more general demand
conditions.

Appendix : Specific Commissions

In this Appendix we consider the case where the only commission that is avail-
able is a specific commission ¢ on the quantity that is sold rather than on the rev-
enues, as in Zennyo (2022) - who has also employed Bertrand rather than monop-
olistic competition. We keep the rest of the notation as in the baseline model and
follow its development.

Given the specific commission on sales, each seller i sets the price to maxi-
mize gross profits:

7(p) = (p;— 1= )|V (p;) |G DB,

and ignores the impact on the price aggregator. This provides price rules p = p(¥)
that satisfy:

_e)c+1)
T oe(p) -1

Free entry of sellers implies the zero profit condition:
() — 1= o)V (p(1))|G'(D®) = {,

which determines the equilibrium aggregator D(¢) as a function that is decreasing in
the specific commission and, as in the main text, is independent of the provision of
the marketplace’s products. The profit of the hybrid platform can be expressed as:

I = t&(p(O))(D(1) — H)G'(D(0)) + 1(p, NG’ (D(v)),
where we define é(p) = —V'(p)/v(p) and the relevant index of differential profits:

10.0= Y |33

j=1

Vi(B)| - €eOw,F)].

The prices of the platform’s products are selected to maximize this index according
to the rule:
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1+ 8(p())

PO =5+ =5 5 @)

where we define 9;(p) = —vl’.’(p) / v/’.(p). This allows us to express the index of differ-
ential profits as a function only of the specific commission only:
E@;N[1 + ()

1) = (p; - >
) Z,l{,(p,(ﬂ) 5,50 tE(p(1))

where we define &;(p) = —vj’. (p)/v;(p). Accordingly, the profits can be written as:
(1) = [1E(pO)D() — H) + (DG (D(1))

whose maximization with respect to ¢ defines the equilibrium with implications that
are qualitatively analogous to those that are obtained under percentage commissions.

To obtain further results it is convenient to focus on the case of loglinear pref-
erences (4), where the aggregator can be derived as:

(p(0) —t =)V (@)
7 .

In such a case, a pure marketplace sets a commission to maximize
tE(p(1))(1 — H/D(¢)), implying the condition:

D) =

|D' (") HPE(p(i"))

EpU) + 08 U () = S e

which equalizes (as usual) the marginal revenue from the specific commission
per seller on the left-hand side and the marginal cost of reducing the the num-
ber of sellers on the right-hand side. A hybrid marketplace, instead, maximizes
tE(p(1))(1 — H/D(t)) + I(¢)/D(¢) and sets the commission according to the following
rule:

| D' ()| [HE"E(p(e)) — 1™
D(t")[D(th) — P(i") — H|

Ep(")) + & (p(")p (") =

where we defined the additional surplus from the products of the marketplace as
Y@ = 27;1 v(p;(t)). Once again, this is compatible with either a higher or a lower
commission due to opposite effects that are analogous to what emerged under ad
valorem commissions. For the same reasons the effect on consumer welfare can go
in either direction.

To compare the results with those of Zennyo (2022), let us consider the logit
demand system where all the surplus functions are exponential, with ( 7) for the
sellers and (19) for all the products of the marketplace. This implies prices of

third-party sellers and of the marketplace that are given by:
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P(t)=C+,bl+l and 1_7](2‘)=Z‘J+ﬁ+ﬁt’
u

which would match for identical products as in Zennyo (2022).
Moreover, computing &(p) = |[D'(t)|/D(t) = 1/u and 9,(p) = &(p) = 1/ji and
I(t) = P(¢) we can simplify the implicit expression for the commission to:

o HDW) —H)
- PO 1)

The key aspect is that the commission is independent from the presence of market-
place’s products: t* = " = *. This confirms the result by Zennyo (2022) that under
a logit microfoundation a hybrid marketplace sets the same specific commission as
a pure marketplace. Clearly, the neutrality does not hold with surplus functions that
are not exponential and, a fortiori, for the case of a more general microfoundation.
Accordingly the introduction of products by the marketplace may either increase or
decrease consumer welfare.
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