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Abstract

We study the agency and wholesale models of intermediation in a bilateral monopoly setting
where a platform can charge entry fees. In the benchmark case where the platform can
use full-profit-extracting entry fees, the agency model is (weakly) superior for all agents:
consumers face lower final prices, the platform makes higher profits and the seller makes
no profits in either intermediation model. We next study how this insight generalizes in
settings where the platform can only extract a fraction of the profit of the seller via entry
fees. For arbitrary demand functions, the agency model leads to lower prices provided
the fraction of the seller’s profit extracted by the platform is sufficiently large. In the
special case where demand satisfies Marshall’s second law of demand, the platform continues
to prefer the agency model no matter how much surplus it can extract from the seller
(including nothing at all), and so do consumers; however, the seller prefers the wholesale
model provided that rent-extraction via entry fees is sufficiently low. We extend the analysis
to settings where the platform faces uncertainty about the seller’s willingness to pay for
entry. In both intermediation models, the platform does not always charge an entry fee.
When it does, and provided Marshall’s second law of demand holds, the final consumer
price is lower under agency than under wholesale. Consumer surplus depends not only on
the final price, but also on the seller’s entry probability. We provide conditions under which
both the platform and consumers prefer a switch to the agency model, to the detriment of
the seller.
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1 Introduction

Entry fees are common in many industries where platforms act as intermediaries for consumers.
These fees serve different purposes and can take different forms, depending on the industry and
the business model. For example, Amazon charges professional sellers a monthly fee of $39.99 for
placing their products on the platform, along with a commission that varies by product category
and ranges from 6% to 45% of the total transaction value, including shipping costs.! The
magnitude of entry fees varies significantly across platforms. Some platforms impose substantial
entry fees on sellers; for example, Alibaba charges up to $1,833 per month to maintain an online
store. In contrast, other platforms, such as Facebook Marketplace, do not charge any entry fee
at all. Entry fees are also common in traditional retail. For example, supermarket chains impose
various fees on manufacturers, such as slotting fees and pay-to-stay fees, for access to their shelf
space. A survey conducted by the Federal Trade Commission (FTC, 2003) reports that retailers
impose slotting allowances for 50% to 90% of new grocery product introductions (see also Klein
and Wright, 2007; Bonnet et al., 2013; Bonnet and Dubois, 2015). While these fees vary from
country to country, they represent a significant portion of the retailers’ profits,? leading some
experts to argue that “[sjupermarkets today are as much about selling shelves to food companies
as they are about selling food to customers” (Rivlin, 2016).

In this paper, we study and compare two intermediation models widely used in online markets,
namely the agency and the wholesale models, in terms of final consumer prices, entry probability
and agent profits. In the wholesale model, the platform first sets the entry fee, after which the
seller decides whether to enter and then sets its wholesale price. Finally, the platform acts as
the retailer and sets the final consumer price. The wholesale model has been the core business
model of Amazon for many years and continues to be so for many product categories. Other
examples of platforms using the wholesale model include Walmart, Newegg, and Wayfair. In
the agency model, the platform first sets an entry fee and a commission rate, the seller decides
to enter, and then sets the final consumer price. Many platforms, including Booking, Uber and
the Apple App Store, employ the agency model.

Using a bilateral monopoly setting where the seller must commercialize its product using the
intermediation services of a platform, we compare the wholesale and the agency models in three
distinct settings. As a benchmark, we first consider the case where the platform can charge

full-profit-extracting entry fees. In such a case, we show that the agency model results in a final

'Similarly, app stores charge developers a fee to list their mobile applications, and commissions on app
and in-app purchases. LinkedIn charges recruiters $1,680 annually for its ‘Recruiter Lite’ service. Doctolib, an
intermediary connecting patients and doctors in France, charges general practitioners a monthly fee between €135
and €274, plus a 1% commission on teleconsultations. OpenTable charges restaurants a monthly fee ranging from
$149 to $499 depending on the contract, plus a 2% commission. Artsy, an online marketplace, charges galleries
a monthly fee of $425 and a 10% commission.

2In the U.S. grocery yogurt market, Hristakeva (2022) estimates that these payments made by the suppliers
to the retailers represent on average 19.9% of retailers profits.



consumer price equal to the price that maximizes industry profit, thereby eliminating the double-
marginalization problem altogether. The wholesale model, by contrast, fails to eliminate double
marginalization and hence results in prices that are excessive from the viewpoint of industry
profits maximization. With full-profit-extracting entry fees, the seller makes no profit in either
intermediation model. As a result, both the platform and the consumers prefer the agency model
to the wholesale model, irrespective of the shape of demand, while the seller is indifferent. This
result is in stark contrast with Johnson (2017), who compares the two intermediation models in
a bilateral monopoly setting without entry fees.

After studying the performance of the two intermediation models when the platform can
charge full-profit-extracting entry fees, in line with Calzolari et al. (2020), we turn to a more
realistic setting in which the seller can only afford to pay a part of its profit to enter. For example,
this may be because the seller is required to provide a minimum return to its investors or need to
retain a share of its profits to invest in advertising or R&D. This variant of the model collapses
to that in Johnson (2017) in the limit case where the seller’s willingness to pay for entry is zero.
We show that, no matter the demand function, the agency model leads to lower prices provided
that the platform extracts a sufficiently large fraction of the seller’s profit. In the special case
where demand satisfies Marshall’s second law of demand, the agency model leads to lower prices
irrespective of how much surplus it can extract from the seller (including nothing at all, like in
Johnson (2017)).> The platform prefers the agency model and so do consumers. However, the
seller prefers the wholesale model when the amount of rents extracted by the platform via entry
fees is sufficiently low.

We finally turn to an extension of the model where the platform is uncertain about the
seller’s willingness to pay for entry. While in the case without uncertainty the platform always
chooses its entry fee so as to leave the seller indifferent between entering and not entering, in this
setting the platform picks its entry fee so as to resolve the following trade-off: a higher entry fee
increases the probability that the seller refuses to enter, while it increases the platform’s payoff
in case of entry. A priori, thus, it not clear that a platform will employ entry fees at all. We
show that the platform’s choice of entry fee can conveniently be reformulated as a choice of the
fraction of the seller’s profit it wants to extract.

For each of the intermediation models, we establish a condition under which this trade-off
makes it optimal for the platform to charge no entry fee. This condition is quite intuitive and
implies that the platform will refrain from using entry fees when the probability mass at zero
willingness to pay for entry is sufficiently large. This result then adds to the literature by
providing a possible rationale for why some platforms do use entry fees while others do not, or

why some platforms use entry fees for some —but not all- product categories.

3This implies that one can dispense with assumptions on demand stronger than just Marshall’s second law of
demand (in contrast to Johnson, 2017; Proposition 3). The reason for this is that our proof is somewhat different
and this allows us to derive a weaker sufficient condition.



Interestingly, in the wholesale model, the condition under which the platform does not employ
entry fees relates to the pass-through rate of the wholesale price to the final consumer price,
which is equal to the platform’s margin relative to the seller’s margin (Bresnahan and Reiss,
1985). In particular, the higher the pass-through rate, the more likely it is that the platform
abstains from charging an entry fee. Moreover, when the platform charges a strictly positive
entry fee, the fraction of the seller’s profit captured by the platform via the entry fee is larger
the lower the pass-through. Because the pass-through of higher marginal costs is larger for the
platform than for the seller if and only if the demand curvature is increasing (Spengler, 1950),
an increase in wholesale or retail costs results in the platform capturing a smaller fraction of the
seller’s profit.

In the agency model, the lower the seller’s marginal cost, the more likely it is that the
platform does not charge entry fees, in which case the bulk of the platform profits is derived from
commissions. The reason for this is that entry fees and commissions are negatively related. As
the seller’s marginal cost goes up, commissions cause a greater double marginalization problem
and the platform relies more heavily on entry fees to raise profits. When the platform charges a
positive entry fee, exactly like in the wholesale model, the fraction of the seller’s profit captured
by the platform is larger the higher the platform’s margin relative to the seller’s margin.

A comparison of the two intermediation models when the platform finds it optimal to charge
an entry fee yields a necessary and sufficient condition for the final price to be lower in the
agency model than in the wholesale model. This condition requires that the platform extracts
a sufficiently large fraction of the seller’s profit in the agency model and holds for any demand
function that satisfies Marshall’s second law of demand. This result significantly generalizes the
finding in Johnson (2017).

To rank consumer surplus levels across intermediation models, it is no longer sufficient to
compare final consumer prices because the seller’s entry probability is also relevant. We show
that when the demand satisfies Marshall’s second law of demand and the margin of the platform
is sufficiently large, the seller’s entry probability under the agency model is higher and the price
lower than under the wholesale model. As a result, consumer surplus is higher under agency and
platform’s profits too. Finally, we observe that the condition ensuring that the entry probability

is higher under the agency model implies that the seller prefers the wholesale model.

Related literature

We contribute to the literature that compares the wholesale and agency models. This literature,
to the best of our knowledge, has so far not allowed for entry fees. Johnson (2017) compares
these two intermediation models in a bilateral monopoly setting. As is known from the taxation
literature, he reports that the retail price is lower in the agency model than in the wholesale
model if Marshall’s second law of demand holds (Bishop, 1968). Gaudin and White (2014a)



reports a similar result. Because the agency model with per-unit commissions is similar to the
wholesale model, Gaudin and White (2014b), Gaudin and White (2021) and Llobet and Padilla
(2016) contain distinct versions of this result.* De Los Santos et al. (2024) show that this price
ranking may be reversed if the platform and the seller are allowed to bargain over the terms of
trade and the bargaining power of the platform is sufficiently large.

Our paper generalizes these results to settings where platforms can charge sellers for entry.
Specifically, we allow for full-profit-extracting and partial-profit-extracting entry fees.®> Our
contribution is to show that the final consumer price under the agency model is always lower
than under the wholesale model provided that the platform can extract sufficient surplus form
the seller via entry fees. We also show that when the platform can charge full-profit-extracting
entry fees, the agency model is efficient, while the wholesale model is not. We extend our results
to a setting where there is uncertainty about the seller’s willingness to pay for entry and show
that the platform will not always charge entry fees.

Johnson (2017) also shows conditions on demand under which a shift from the wholesale
model to the agency model may result in a conflict of interest, with the platform benefiting at
the expense of the seller. We show that the platform prefers the agency model under weaker
conditions than those in Johnson (2017), even if entry fees are not charged, and establish that
a conflict of interest arises when rent-extraction via entry fees is not too large.

Hagiu and Wright (2015) study the choice of a monopoly intermediary to adopt the agency
model or the wholesale model. They show that this choice depends on whether the interme-
diary or the sellers have better information to conduct marketing activities. Loertscher and
Niedermayer (2020) show that a monopoly intermediary may adopt the agency model to pre-
vent the emergence of a competing platform. Foros et al. (2017) study the endogenous choice
of the wholesale or agency model under platform competition. They show that agency is never
adopted in equilibrium when it is pro-competitive. In contrast, Abhishek et al. (2016) show that
competing platforms adopt the agency model when their online channel diverts sales from their
traditional (brick-and-mortar) channels.

Finally, Johnson (2020) studies the agency and wholesale intermediation models in a model
where two retail platforms compete over two periods in the presence of consumer lock-in. He
shows that, relative to the wholesale model, the agency model can lead to higher prices in the
first period but lower prices in the second period.

The rest of the paper is organized as follows. In Section 2, we set up the model of bilateral

4This result has been generalized in various competitive settings. In Section 2 of Johnson (2017), the author
extends the result to a setting in which there is imperfect competition at both layers of the supply chain using
a conduct-parameter approach. Gu and Huang (2024) generalizes this result to a setting in which there is a
platform and a bunch of sellers selling homogeneous products and competing in quantities. They also have a
section with two competing platforms in which sellers multi-home; however, they assume that sellers’ quantities
on different platforms are independent of each other.

°In a similar spirit, Calzolari et al. (2020) develop a model of exclusive dealing where the upstream firms
cannot efficiently extract the full profit of the downstream firms through fixed fees.



monopoly. In Section 3, we compare the wholesale and agency models for the case in which the
platform can charge full-profit-extracting entry fees. In Section 4, we consider the case where
the platform can only extract a fraction of the seller’s profit. In Section 5, we consider the case
where the platform faces uncertainty about the seller’s willingness to pay for entry. We conclude

in Section 6.

2 The model

We study a bilateral monopoly market where a seller (S) produces a good and sells it to final
consumers via a platform (P). We assume that the platform has a marginal cost equal to ¢, > 0;
the marginal cost of the seller is ¢, > 0.5 Let the demand for the seller’s product be denoted by
Q(p), where p is the price of the good and Q'(p) < 0. As in Johnson (2017), it is useful to define
the function:

Qp)

Ap) == Q' (p)

where \(p) is a measure of the price sensitivity of demand.” We also assume that \(p) and

> 0,

A(p)(2 — N(p)) have a slope less than 1, which is necessary to have second-order conditions
(SOCs) satisfied. The notion of curvature of demand, o(p) = %%)(5), is related to A(p) and it
is easy to check that o(p) = XN (p) + 1. Finally, we assume that the intercept of demand is high
enough so that trade is profitable: Q(c, + ¢5) > 0.

Differently from Johnson (2017), we allow the platform to charge the seller a positive entry
fee, which we denote F. However, following Calzolari et al. (2020), we assume that extracting
rents through entry fees potentially creates dead-weight losses, which implies that the amount
that the platform can charge for entry may be limited by the seller’s willingness to pay.® To
keep the model as realistic as possible, we assume that a seller is not able to enter the market if
the entry fee is larger than a share 3 of its expected profits.” We assume that 3 is distributed

according to the cdf G with support [0, /], with 0 < 3 < 1. Without loss of generality, we

61f ¢, = 0, the final price set by the seller in the agency model is not affected by the commission chosen by the
platform. See Kind and Koethenbuerger (2018) for a discussion in the context of taxation of printed and digital
books.
p — —pQ'(p)

"Note that A\(p) = EOL where e(p) = T;) is the price elasticity of demand. A(p) can also be interpreted as

the negative of the inverse of the slope of log-demand. Marshall’s second law of demand, which refers to demands
for which the price elasticity increases in price, is here equivalent to A(p) —pX' (p) > 0. When demand stems from
a unit mass of consumers with random valuations following the distribution F(p) and density f(p), A(p) is equal

to the inverse hazard rate of the random valuations (i.e., the Mills ratio): A(p) = 17(;()’)). Hence, A'(p) < 0 is

equivalent to log-concavity of demand, X' (p) > 0 to log-convexity, and A'(p) = 0 to log-linearity.

8In a similar vein, Gaudin and White (2021) assume a platform with limited ability to charge consumers for
access.

9For example, in line with Calzolari et al. (2020), if the platform charges an entry fee F, its costs (1 + k)F
to the seller, where x > 0 represents a dead-weight loss. Thus, if the seller’s profit is 7, the seller enters if and
only if g7 > F, with 8 = 1/(1+ &) < 1. Other interpretations of 3 are possible. For example, 1 — 3 may be the
share of the seller’s profits necessary to be able to operate (e.g., to pay corporate taxes or remunerate investors).
See also the discussion in Section 4.



1-G(8)
9(B) -
We assume that the density g is finite and, for the SOCs to hold, increasing. This implies that

normalize 3 = 1. Let g be the density of G and define the inverse hazard rate by u(3) =

u(B) is decreasing.!
The case where the platform cannot charge an entry fee is studied in Johnson (2017) and it
arises here when G is degenerated at § = 0. Our formulation is general enough to capture the

following alternative cases, which we analyze in turn in the rest of the paper:

e full-profit-extracting entry fees. The benchmark case in which the platform can charge
entry fees that extract the full profit of the seller arises when G is degenerated at g = 1.

We present the analysis with full-profit-extracting entry fees in Section 3.

e partial-profit-extracting entry fees. Because full-profit-extracting entry fees may be
impractical (see above), we next examine in Section 4 the case where G is degenerated
at 5 € [0,1), which implies that the platform can only extract a fraction § of the seller’s
profit.

e partial-profit-extracting entry fees with seller heterogeneity. To model the idea
that the platform may be uncertain about the seller’s willingness to pay for entry, we
let G to be a proper distribution. Interestingly, in this case we shall show that there
are conditions, which depend on the primitives of the model, under which the platform

abstains from charging entry fees. We place this analysis in Section 5.

We study (and compare in terms of final consumer prices, entry probability and profits)
two business models that are widely used in practice by platforms. First, we consider the
wholesale model, in which the platform first sets the entry fee to be paid by the seller, who then
sets a wholesale price before the platform chooses the price at which it sells the good to final
consumers. We then analyze the agency model, in which the platform first sets the entry fee and
the commission it charges to the seller, and then the seller picks the price at which it sells the
good to final consumers. These two modes of intermediation have been compared by Johnson
(2017) for the case in which entry fees are not allowed.

Before moving to the analysis of the two intermediation models in the different settings, it
is useful for later use to consider the benchmark case in which the platform and the seller are
vertically integrated and choose the final price to maximize the joint industry profit. Suppose
the market is controlled by a monopolist bearing the costs ¢, and ¢, per unit of output. In such
a setting, the monopolist would maximize its profit 7 (p) = (p — ¢, — ¢5)Q(p). Because the SOC
1—XN(p) > 0 holds,! the price p™ that maximizes the joint profit of the industry is the solution

10We ignore the possibility that the platform pays the seller for participating, because negative entry fees are
strictly dominated: an entry fee equal to zero is sufficient to induce the entry of the seller.

"The SOC is 2Q' (p) + Q" (p) (p — ¢, — ¢s) < 0, which simplifies to 2Q’(p) — Q" (p)Q(p)/Q’ (p) < 0 after using the
FOC (1). Dividing by Q’'(p) and noting that 1 + X' (p) = Q" (p)Q(p)/(Q’(p))? gives the condition 1 — X' (p) > 0.



to the first-order condition (FOC):
p—cp,—cs—Ap) =0. (1)

At this price, the monopolist makes a profit equal to 7 (p™) = A(p™)Q(p™).

3 Full-profit-extracting entry fees

In this section, we study the case in which the platform can charge a full-profit-extracting entry
fee to the seller. This case, which arises when the distribution of G is degenerated at 1, can be

regarded as the benchmark case of entry fees.

3.1 The wholesale model

We start by analyzing the wholesale model. In the wholesale model, the platform first chooses
its entry fee, F' > 0, and then the seller decides whether to enter or not. If the seller enters, in
the second stage it chooses the wholesale price, w. In the last stage, the platform chooses the
final consumer price, p.

To solve for an equilibrium, we proceed backwards. Because the entry fee is sunk when the
seller and the platform decide on the wholesale and final prices, the latter are not affected by the
level of the entry fee. Hence, the determination of the seller’s and the platform’s prices follows
from Johnson (2017), which we reproduce here for completeness. Consider the platform’s choice

of final consumer price p. This choice must maximize the platform’s profits:

™(p) = (p —w — ¢,)Q(p).

The FOC is Q(p) + (p — w — ¢,)Q'(p) = 0, which can be rewritten as:

Ap) = (p—w—c) =0 (2)

Because the SOC 1 — X(p) > 0 holds, the payoff 7¥(p) has a unique stationary point, p(w),
which is a maximum and increases in w.'? In equilibrium, the platform makes a positive profit
since its margin p — ¢, — w equals A(p) and A(p) > 0.

We now move backwards to the choice of wholesale price w by the seller. Because the entry
fee is sunk once the seller has entered, the seller, anticipating the final price p(w) chosen by the

platform, sets his wholesale price to maximize the expression:

m(w) = (w — ¢)Q(p(w)).

12The SOC is 2Q'(p) + Q" (p) (p —w —¢;) < 0, which simplifies to 2Q’(p) — Q" (p)Q(p)/Q’ (p) < 0 after using the
FOC (2). Dividing by Q’(p) and noting that 1+ X (p) = Q" (p)Q(p)/(Q’(p))? gives the condition 1 — X (p) > 0.
It follows that p'(w) = (1 — N (p(w)))~! > 0.




As p(w) is monotone, this problem is equivalent to optimizing the seller’s profits in the final

consumer price p that it wishes to induce via its choice of wholesale price w:

T (p) = (p— ¢ — ¢s — A(p))Q(p),

where we have used the FOC of the platform (2) to rewrite the problem. The FOC is

(1 =XN(P)Q(p) + (p—c, —cs = A(p))Q'(p) = 0. (3)

Dividing by @’'(p), this condition can be rewritten as:

p—cp— ¢ =Ap)(2—N(p)), (4)

which implicitly characterizes the equilibrium final price, p*, and the total industry margin.
Because A(p)(2 — N (p)) has a slope less than 1, the payoff 79(p) has a unique stationary point
that is a maximum.'® Note that the equilibrium price p* is higher than the price set by the
vertically-integrated monopolist, given by (1), due to double marginalization.

In equilibrium, the sharing of profits between the platform and the seller depends only on
the shape of demand. From (2), the platform’s margin is A(p) and, using (4), the seller’s margin
can be written as:

w* —cs = AMp*)(1 = N(p")).

As a result, the ratio of the platform’s margin to the seller’s margin is T() Hence, the seller’s
margin is equal to the platform’s margin for log-linear demands, higher for log-concave demands,
and lower for log-convex demands.

Finally, in the first stage, the platform sets an entry fee F' > 0 to maximize its profit. Because
the platform profit, (p* — w* — ¢,)Q(p*) + F', is monotone increasing in F, it is clear that F

should extract the full profit of the seller. Hence:

= A7) (1= N(p))Q(p").
The next lemma summarizes our findings:

Lemma 1 In the wholesale model, when G is degenerated at 1 and hence the platform can
extract the full profit of the seller, the final price p* charged to consumers solves the equation
p—cp —cs = Ap)(2— N(p)), while the wholesale price is w* = p* — ¢, — A\(p*). The entry
fee equals F* = \(p*)(1 — N (p*))Q(p*). The seller obtains zero profits, i.e., w5, = 0, while the
platform makes profits equal to mf, = X(p*)(2 — N (p*))Q(p*).

13The SOC is =\’ (p)Q(p) +2(1 — N (p))Q'(p) + (p — ¢, — cs — A(p))Q" (p) < 0. After using the FOC (2), this

can be rewritten as —A"(p)Q(p) + 2(1 — X (p))Q'(p) — MQ”( ) < 0. Dividing by —Q'(p) and noting

that 1+ MN(p) = Q" (p)Q(p)/(Q'(p))? gives the condition f/\( YN (p) — (1 — N (p))? < 0. This is the same as
requiring A(p)(2 — N (p)) to have a slope strictly less than 1.




3.2 The agency model

We now move to the agency model with revenue-sharing contracts and full-profit-extracting entry
fees. In the agency model, the platform first chooses the entry fee F' > 0 and the commission
t € [0,1) that the seller must pay to the platform per unit sold. Then, if the seller enters, it
chooses the final consumer price p.

To solve the game, we proceed backwards again. Because I is sunk at the moment the seller
decides on the final consumer price, its choice of price is the same as in Johnson (2017). That

is, the seller will charge a price p to maximize:

m(p) = (p(1 — 1) = c)Q(p)-
The FOC is
(1=1)Q(p) + (p(1 —t) — ;) Q'(p) = 0.
After dividing by @'(p), this FOC can be rewritten as:

p(l—1) —cs = (1= t)A(p). ()

Because 1 — X (p) > 0, the payoff 7°(p) has a unique stationary point, which is a maximum.

Let us denote by p(t) the seller’s profit-maximizing price and note that p(t) increases in t:
PO —0)
(1 =) (1= X(p))
Inspection of (5) further reveals that p(t) satisfies p(t) > ¢ + A(p(t)) for all ¢t € (0,1) and

p(0) = s + A(p(0)).
We now move backwards to the choice of commission ¢ € [0,1) and entry fee F' > 0 by the

p(t) =

platform. Anticipating how the seller will price, the problem of the platform is to solve:

n}p&;}{ (tp(t) —¢,) Q (p(t)) + F
subject to

F < (pt)(1—1t) —¢) Qp(t)),

where p(t) is the solution to (5). Since the platform can raise the entry fee until the constraint
binds, for a given ¢, the profit-maximizing choice of entry fee is F*(t) = (p(t)(1 —t) — ¢s) Q(p(t)).
Plugging the constraint into the objective function and simplifying, the platform’s problem

becomes
max (p(t) — ¢ — ¢5) Q(p(t)),

“The SOC requires 2Q’(p) + (pf 1C_St> Q"(p) < 0, which can be rewritten as —2 + (p* ﬁ) 1&?;/;()13) =

—1+4+ X(p) <0, where we have used the FOC (5) in the last equality.

10



or equivalently,
Hl;;iX (p —Cp — Cs) Q(p>

This expression is equal to the profit a vertically integrated firm would make. Denoting by
p® the final consumer price, we thus have p* = p™. Using (5), it follows that the entry fee is
F=(1=t)A(p")Q(p") and the commission is ¢t* = %, with ¢* € (0,1) as ¢, ¢s > 0.

In conclusion, when the platform is certain that the dead-weight loss of entry fees is zero, it

can extract the full profit of the seller and implement an efficient outcome from the industry point

of view by setting a commission equal to t* = Cc% With this commission, the effective marginal
P s

cost of the seller becomes ¢, + c;, so the seller ends up producing the industry profit-maximizing

output.

Lemma 2 In the agency model, when G is degenerated at 1 and hence the platform can extract
the full profit of the seller, the final consumer price p® equals the price p™ that mazimizes industry
profits, which solves the equation p — cs — ¢, — A(p) = 0. The platform’s optimal entry fee equals
Fo= (1 —tY)A(p")Q(p®), while its optimal commission is t* = c,,cf:cs' The seller obtains zero

profits, i.e., 5 = 0, while the platform gets a profit equal to the monopoly profit Th = 7™ (p™).

A comparison between the two modes of intermediation gives the following sharp result in

favor of the agency model:

Proposition 1 Assume G is degenerated at 1 so that the platform can use a full-profit-extracting
entry fee. Then, p* > p® = p™, the platform prefers the agency model to the wholesale model,
while the seller is indifferent. Consumer surplus is also higher in the agency model. As a conse-

quence, a shift from the wholesale model to the agency model results in a Pareto improvement.

Proof. It remains to be shown that p* > p™. To do this, we evaluate the first-order derivative

of the seller’s payoff under wholesale at the monopoly price p™. Using (3), we have:

dm®(p)
dp

=Q(™)A=XNE™)+ Q@)™ —cp—cs — A(P™)) = Q(P™)(1 = XN(p™) >0,
p=p™
where we have used (1) to simplify. Thus, p* > p™, because the profit function is concave. m
Proposition 1 stands in sharp contrast to the result presented in, e.g., Bishop (1968), Gaudin
and White (2014a), Johnson (2017) and Llobet and Padilla (2016), where entry fees are excluded.
While the ability to extract the full profit of the seller eliminates the double-marginalization
problem in the agency model, this is not the case in the wholesale model because the entry
fee is sunk when the firms make their pricing decisions and the platform cannot commit to

a marginal cost markup policy.!®> This makes the agency model better for the platform and

151f the platform could credibly commit to a marginal cost markup policy p = w + ¢,, then the seller would
choose a wholesale price that maximizes the joint profit, and the two business models would be equivalent.
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consumers, regardless of the nature of demand. When entry fees are excluded, by contrast, a
double-marginalization problem exists in both models and the price ranking depends on the
convexity of demand. In the presence of this double-marginalization problem, Johnson (2017)
shows that the platform prefers the agency model to the wholesale model when demand is log-
concave, log-linear or constant elasticity (see his Proposition 3). With full-profit extraction via
entry fees, the platform always prefers the agency model.

Proposition 1 shows that with full-profit-extracting entry fees, the agency model is efficient
while the wholesale model is not. This result is fundamentally linked to the timing of pricing
decisions and does not depend on the nature of the wholesale price and the commission. In the
agency model, the platform simultaneously sets the entry fee and the commission rate in the first
stage and uses this two-part tariff to induce the seller to produce the industry profit-maximizing
output and capture the full industry profit. By contrast, because the entry fee is sunk when the
agents make their pricing decisions, the wholesale model gives rise to double marginalization.

To see that the efficiency of the agency model does not depend on the ad valorem nature
of the commission, suppose that in the agency model the platform used a per-unit instead
of an ad valorem commission. Then, in the second stage, the seller would maximize its profit
(p—t—cs)Q(p) by setting a price p satisfying the FOC p—t—c,—\(p) = 0. In the first stage, for a
given t, the profit-maximizing entry fee set by the platform would be F(t) = (p(t)—t—cs)Q(p(t)).
As a result, the platform would choose its per-unit commission to maximize the profit 7 =
(t—cp)Q(p(t))+F = (p(t) — cs — ¢,)Q(p(t)). This would again result in the efficient equilibrium
price p™. This equivalence between ad valorem and per-unit commissions contrasts with earlier
results in the literature stating that ad valorem commissions are better than per-unit (see e.g.
Shy and Wang, 2011 and Gaudin and White, 2014b).

Likewise, to see that the inefficiency of the wholesale model does not depend on the per-
unit nature of the wholesale price, suppose that in the wholesale model the seller used an ad
valorem commission 7 instead of a per-unit price w. Then, in stage 3, the platform would

maximize its profit 77 = (p(1 — 7) — ¢,)Q(p) by setting a final price p(7) satisfying the FOC

p— f_”T — A(p) = 0. In stage 2, the seller would set its commission 7 to maximize its profit

™ = (1p(7) — ¢5)Q(p(7)). It is easy to see that maximizing this profit in 7 is equivalent to

S

o A
maximizing 7° = (p— ¢, — ¢s — =2

p—A
from the joint profit (p — ¢, — ¢;) Q(p), it is obvious that the final price would not be equal to

)Q(p) in p. Because this profit function clearly differs

p™. Once again, because the entry fee is sunk when the agents set the terms of trade, double
marginalization arises in the wholesale model and the equilibrium final price does not maximize
industry profits.

The key distinction across models is hence the timing of pricing decisions. In the wholesale

16 A byproduct of the analysis in the next section on partial-profit extraction is to show that demand satisfying
Marshall’s second law of demand is a weaker sufficient condition than than in Johnson (2017) for the platform
to prefer the agency model over the wholesale model when entry fees are restricted to be zero.
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model, full-profit-extracting entry fees affect only the division of profits without impacting final
prices or consumer surplus. In contrast, in the agency model, such entry fees influence both

prices and the profit distribution.

4 Partial-profit-extracting entry fees

In the previous section, we have studied the case in which the platform can use a full-profit-
extracting entry fee. In reality, however, sellers may only be able to allocate a fraction of their
profits to cover entry costs. There are multiple reasons for this. For example, sellers often need
to distribute a fraction of their profits among investors to be able to finance their operations.
Sometimes, profits are also shared with employees as end-of-year bonuses. Moreover, corporate
taxation naturally reduces the amount of profits sellers can afford to pay for entry. Finally, sellers
may also need to retain a share of their profits to invest in advertising or R&D. Accordingly, in
this section we assume that G is degenerated at some 3 € [0, 1), which represents the share of
profit a seller can afford to pay for entry. Naturally, the case where G is degenerated at 5 = 0

is equivalent to Johnson (2017).'7

4.1 The wholesale model

We start by analyzing the wholesale model. The wholesale and final prices are the same as in
the previous section where the platform uses full-profit-extracting entry fees (and as in Johnson,
2017) because the entry fee becomes sunk once the seller has entered. Moving directly to the
first stage and noting that the payoff of the platform is monotone increasing in F', the platform

will set an entry fee exactly equal to the seller’s willingness to pay for entry, i.e.,
F* = BA(p") (1 = N(p)QK").
As a result:

Lemma 3 In the wholesale model, when G is degenerated at B € [0,1) and so the platform can
only extract part of the seller’s profit, the final price p* charged to consumers solves the equation
p—cp—cs = N(p)(2—N(p)), while the wholesale price is w* = p* — ¢, — A(p*). The entry fee equals
F* = BA(p*)(1=X(p*)Q(p*). The seller obtains a profit equal to s, = (1 — B)A(p*)(1 — N (p*)Q(p*),
while the platform gets a profit equal to 7k, = A(p*)Q(p*)[1 + (1 — XN (p*)].

17Corporate taxation, dividends paid to shareholders, and end-of-year bonuses are all profit-sharing schemes.
As such, they reduce the seller’s willingness to pay for entry by an amount that depends on the equilibrium
price. By contrast, fixed costs such as those incur to produce reduce the seller’s willingness to pay for entry by
an amount that is independent of price. This distinction turns outo to be crucial. We show later that the results
in Section 3 generalize to the case in which the seller has to retain some profits to pay a fixed cost of production.
Therefore, in the remaining of the paper, we focus on situations where the platform has to “compensate” the
entry of the seller by an amount that depends on the equilibrium price.
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4.2 The agency model

In the agency model, the final consumer price that the seller charges is chosen to maximize the
same profit as in the previous section, so the FOC (5) continues to give the final consumer price
as a function of the commission t.

Moving backwards, the platform chooses its entry fee I > 0 and commission ¢ € [0,1) to

solve the problem:

max(tp(t) — ,)Q(p(t)) + F,
subject to

AL =DAMp()Q(p(t)) = F.

Because the objective function of the platform increases in F', the constraint will bind and

the platform’s program thus boils down to

max[tp(t) — ¢, + 51 = )A(p(1))Q(p(1)). (6)

As argued above, p(t) is monotone increasing. Therefore, as in Johnson (2017), we can reformu-

late the problem of the platform as choosing p instead of t. Once p is determined, the commission

Cs
p—A(p)”
we can rewrite the platform’s problem as:

wﬂm—[(y—;fﬁa)p—%+6;jﬂakwﬂQ@%

or, adding and subtracting c,, as:

is pinned down from (5): t =1 — Hence, replacing t by 1 —¢s/(p — A(p)) in problem (6),

Pipy={p—c, —cs —cs(1 — _Ap)
) = (-0 et - 920 Q0. M)

Note that except when § = 1, the platform does not internalize the entire industry profit.

The price p® that maximizes the platform profit must then satisfy the FOC for profit maxi-

pA(p)(1 — N(p))
(p— Alp))?

mization:!

p—cp—cs—Ap) —cs(1—P) = 0. (8)

As a result:
18The SOC is:

EP (e
dp? (p b P —Ap)

)@+ (1-aa-p2 ) o)

p(p — AP)A"(p) —2(1 — N (p))(p\ (p) — A\(p))
(p—Ap))?

Using the facts that Q" = fQ’HT/\/, Q = —)\Q'" and the FOC (8), we have:

(1= B)Ap) _ —Q(p) PN (p) — A(19))
p=AP) Q'(p) (p=AP)* )’

—cs(1—P)

Q(p) <0.

D—Cp —Cs—

(1-e0-5)
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Lemma 4 In the agency model, when G is degenerated at B € [0,1) and hence the platform can

only extract part of the profit of the seller, the final consumer price p® solves the equation

PA(P) (1 = X(p))
(p = A(p))?

The platform’s optimal entry fee equals F* = B(1 —t*)A(p*)Q(p*), while its optimal commission

ist*=1— pa_cf(pa). The seller gets a profit ™5 = (1 — B)I#S(pa))\(p“)Q(p“), while the platform

receives profits equal to Tl = (1 + U= 6)(2;[ (,\a() f;z/\/(pa)]) APM)Q(P*)-

=0.

p_cp_cs_)‘(p)_cs<1_ﬁ>

In the agency model, when G is degenerated at 5 € [0, 1), the platform can no longer capture
the whole industry profit through the entry fee. Consequently, it increases its commission at the
detriment of the joint profit, which gives rise to the usual double marginalization inefficiency.
This inefficiency worsens as the share of the profit captured by the platform becomes lower; as

a result, the equilibrium price decreases in 3.

The comparison between the two business models yields the following result.

Proposition 2 Assume G is degenerated at 5 € [0,1) so that the platform can only extract part
of the profit of the seller. Then:

1. Both the final consumer price under the wholesale model p* and under the agency model

p® are higher than p™, the price that mazximizes the joint profit.

2. The final price under the agency model is lower than under the wholesale model, i.e.,
p* < p*, if and only if B > B = maX{O,l %} As a result, p* < p*:

o for any demand if B s sufficiently large

e for any demand that satisfies Marshall’s second law of demand, regardless of [3.

3. For any demand that satisfies Marshall’s second law of demand, the platform prefers the

agency model. Moreover, if 5 — /\;1?(1—;?;;(1)?)) < 0, then the seller prefers the wholesale

model.

Proof.

It then follows that:

Erp) (1 5PN () = AP)
= (1 o0 -

+%amMm<

)u—ana@>

pp = Ap)AN"(p) +2(1 = N(p))(A(p) — pX(p))>
(p—Xp))3

Hence, a sufficient condition for the SOC to hold is that A\(p) — pA'(p) > 0 (i.e., demand satisfies Marshall’s
second law of demand) and X’ (p) > 0.

19 Assuming the SOC holds, applying the implicit function theorem in the FOC (8) immediately shows that
op®/0p < 0.

Q' (p)-
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1. We already know that p* > p™ (see Proposition 1). It remains to show that p* > p™.
Using (8), we have:

dm” (p)

 im prA(™)(1 = N(™))
o =—Q'(p™) |cs(1 = B)

ppn (™ = Alp™))?

_ O(mye (1 - g P L= A™)

which implies that p* > p™, assuming that the profit function is concave (see footnote 18).

- (pm - Cp — Cs — )\(pm))

> 0,

2. To show this result, we evaluate the first-order derivative of the payoff in the agency model

at the optimal price in the wholesale model, p*. This gives:
(p* = A(p*))?
(p* = A(p*))?

- Qe - X (S5 1),

The previous expression is negative if and only if

(p* — /\(p*))2}7

Csp*

dr® (p)
dp

:Q—%u—m

p=p*

=4ﬂﬁﬂ@—%u—m

B>Bzmax{0,1—

in which case the payoff under the agency model is decreasing at p*, so p® < p*. Note that
B is strictly less than 1, so for any demand function there always exists a sufficiently large
B for which p* < p*.

Moreover, for demands for which the Mills ratio is less than 1, B = 0, so for those demands

(p* /\(p )2
sp*

p® < p* no matter 5. For this, we need to show that 1 — < 0, which is equivalent

to csp* < (p
Law because:

*

— A(p*))%. This is always true for demands that satisfy Marshall’s Second

esp” = (0" = AP*)? = [p* — ¢, = AP") (2 = N ()] p" = (0" = M)
= —pc, =" AP )1 = N (p") + A@")(P" = A(P"))
—p"A(P") (L =N (P") + Ap")(p" — A(p"))
= —=A(p") [Mp*) —p"N(p"))] <0,

A

where we have used (4) to replace c;, the first inequality follows from dropping —p*c,, and

the second inequality follows from Marshall’s second law of demand.

3. We first show that the platform prefers the agency model for any demand that satisfies

Marshall’s second law of demand. To do this, let us suppose that in the agency model,
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rather than choosing its commission optimally, the platform chooses (sub-optimally) a
commission ¢ to induce a final price equal to the price p* prevailing under the wholesale

model:
¢ + AP (A = N(p"))

pr=ApT)
To obtain £, we use expression (4) that gives the final price in the wholesale model p*,
which implies that p* — ¢, — A(p*) = A(p*)(1 — X(p*)) + ¢,, and equation (5) that defines
the final price in the agency model, which can be rewritten as p — cs — A(p) = t(p — A\(p)).
To implement p*, the platform then sets  so that A(p*)(1 — X (p*)) + ¢, = t(p* — A(p*)).
Note also that we have { < 1 as p* —A\(p*) = ¢ +cs+AP*) (1 =X (p*) > ¢, +A(p*) (1= N (p*)

so that p* can be implemented by an interior commission.

t=

Given this choice of commission, the entry fee that the platform would set equals Fo =
B(1 —H)A(p")Q(p*). As a result, the platform would obtain a profit equal to:

Th(E ) = (i = ¢)Q0") + B(1 - DAG)QW)
= (0" — ¢+ B0~ DAP)IQ")
Alp*)Q(p* N ‘ N ‘ N
= MPIQW e (1 ) (1= X)) + 80" — A2~ N )
p* = A(p)
We now show that this sub-optimal profit level is greater than the maximal profit the plat-
form would make under the wholesale model, which is equal to 7 (p*, F*) = A(p*)Q(p*)[1+
B(1 — N(p*))] (see Lemma 3). In fact, 7% (£, F) > =k, (p*, F*) if and only if
1 k * k * k *
p*_—)\(p*)[cp(l = B)+p (1 =XN{))+ B —Ap")2-N(E))] > 1+B(1-N(p))
This inequality holds if:

cp(L=B)+p (1 =XN(p") + Bp" = Ap") (2= N())] > (" = A@")[L+ 81— N,

which can be simplified to

(1= 8)[ep + Ap") = "N (p)] > 0.

This inequality is always true provided that demand satisfies Marshall’s second law of de-
mand. As a result, the platform always prefers the agency model. Note that the inequality
can also be satisfied for demands that do not satisfy Marshall’s second law of demand if
¢, is sufficiently high, i.e., ¢, > p*N(p*) — A(p*).
We now show that the seller prefers the wholesale model provided that ( is sufficiently
small. Suppose that in the wholesale model the seller does not choose its wholesale price
optimally, but chooses a wholesale price w to induce the platform to charge a final price
equal to p?, the price prevailing in the agency model:
PUA(") (1 = XN (p))

(p* = A(p*))?

W= cs+ cs(1—f)
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To obtain W, we use equation (2), which defines the final price in the wholesale model, and
implies that @ = p® — ¢, — A(p®), and equation (8) that defines the final price in the agency
model. With this choice of wholesale price, the seller’s payoff in the wholesale model would

be equal to
T (") = (1= B)(0" — s — ¢ — A(p")Q(1").

While in the agency model, the seller would make a profit equal to

cs A (p?)

Say .
ﬂ-A(p ) - (1 ﬁ)pa _ A(pa>

Q")
Comparing these two profits gives:

o (p*) — 3 (p*) = (1 - B) (p“ —cs— ¢ — A(p®) — L(pa)) Q(p").

p* = Ap?)
Hence, 73, (p®) > 75(p?) if and only if p* — ¢y — ¢, — A(p®) — z% > 0. Using the

FOC (8), this requires
pAP)A=N(p") A p?)
(p* = Ap*))? p* = Ap?)
After simplifying, this condition can be written as:
/\<pa) _ pa/\l(pa)
pr(1=N(p")

which is the condition given in the proposition. Note that this condition may only hold for

> 0.

Cs<1 - B)

b <

demands satisfying the Marshall’s second law of demand. If the condition holds, then the
seller would prefer the wholesale model to the agency model if p® was the final consumer
price. Because p® is sub-optimal from the point of view of the seller in the wholesale model,

it follows that 73, (p*) > 75, (p®) > 75(p®). So, the seller prefers the wholesale model.

Finally, because p* < p* for any demand that satisfies Marshall’s second law of demand,
the joint profit under the agency model is greater than under the wholesale model. The

fact that 75, (p*) > 75 (p?) immediately implies that 7% (p®) > i, (p*).

Proposition 2 lends strong support to the idea that platforms prefer the agency model over

the wholesale model. The same applies to consumers because the final consumer price is typically

lower under the agency model than under the wholesale model. In contrast, a shift from the

wholesale model to the agency model will be detrimental to the seller if its willingness to pay for

entry is low enough, in which case a conflict of interest arises. It is worth emphasizing that our

result in Proposition 5 covers the case of 5 = 0, which gives Johnson’s (2017) results. This means

that one can dispense with stronger assumptions on demand than just Marshall’s second law of
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demand (in contrast to Johnson’s (2017) Proposition 3) to show the platform’s preference for
the agency model. The reason for this difference in results is that our distinct proof allows us to
derive a weaker sufficient condition. In the next section we significantly generalize this result by
showing that the platform continues to prefer the agency model when it faces uncertainty about
the seller’s willingness to pay for entry and hence the amount of rent extraction is the outcome
of an interior solution (rather than chosen to leave the seller indifferent between entering and
not entering the market).

We illustrate Proposition 2 with Figures 1 and 2. To construct these figures, we set ¢, =
¢s = 1/4. In Figure 1, we plot the equilibrium prices and profits for the linear demand function
Q(p) = 1 — p, which satisfies Marshall’s second law of demand. Panel (a) shows the equilibrium
prices under the wholesale and agency models, along with the price that maximizes joint profits.
As Proposition 2 states, the price under agency is always lower than under wholesale. Moreover,
it decreases in 8 and converges to the monopoly price when rent extraction is complete (5 = 1).
In panel (b), we plot the equilibrium profits. As the graph shows, there is a conflict of interest
because the platform prefers the agency model, while the seller prefers the wholesale model,

irrespective of the extent to which the platform can extract the seller’s surplus.
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Figure 1: Linear demand Q(p) =1 — p.

In Figure 2, we perform the same exercise for the demand function Q(p) = % + z%’ which
does not satisfy Marshall’s second law of demand. Panel (a) shows the equilibrium prices under
the wholesale and agency models, along with the price that maximizes joint profits. Consistent
with Proposition 2, the price is lower under agency than under wholesale if § is sufficiently high;
otherwise, the wholesale model is better for consumers. This example thus illustrates a case
where, without entry fees, the final consumer price is lower under the wholesale model; however,
with entry fees, the price ranking may reverse. Panel (b) shows the equilibrium profits. There is
still a conflict of interest, but for this non-typical demand its nature is quite different. The seller
prefers the agency model, while the platform prefers the wholesale model, unless rent extraction

is very high because in that case the final price in the agency model converges to the monopoly
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price and the double marginalization problem vanishes.
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Figure 2: Non-Marshall demand: Q(p) = % + #.

5 Seller heterogeneity

In the most general version of our model, G is a proper distribution function. One interpretation
is that the platform is uncertain about the seller’s willingness to pay for entry. An alternative
interpretation is that the platform interacts with many independent sellers with different will-
ingness to pay for entry but similar demand. While in the case without uncertainty the platform
always chooses its entry fee so as to leave the seller indifferent between entering and not entering
the market and hence entry always occurs in equilibrium, this is no longer true in the presence
of uncertainty. Instead, the platform picks its entry fee to solve the following trade-off: a higher
entry fee increases the probability that the seller refuses to enter, while it increases the platform’s
payoff in case of entry. As a result, the amount of rent extraction via entry fees becomes interior,
and hence the probability of entry need not be equal to 1 in equilibrium. As we will see, this
more general model delivers a rationale for why platforms sometimes do not charge entry fees
at all.

5.1 The wholesale model

We start with the wholesale model. As already mentioned, in the wholesale model the contin-
uation equilibrium prices and profits are independent of the entry fee F', which is sunk. As a
result, the wholesale price w* and the final consumer price p* continue to be the solution to the
FOCs (2) and (4), respectively.

Moving to the first stage, the platform sets an entry fee F' > 0 to maximize the probability

that the seller enters times the payoff in case of entry:

max {Pr{A(p")(1 = X(p"))Q(p") = FIA(PI)Q(p") + F)},
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which is equivalent to:

F
e [1 -G ()\(p*)(l = X(p")Q(p*)

It is useful to reformulate the problem of the platform as maximizing over the share of the

)] aoriew +p).

seller’s profit it wants to extract, rather than maximizing with respect to F. For this purpose,

let us define:
F

A(p*) (L= X(p*)Q(p)’
which represents the share of the seller’s profit extracted through the fixed fee, ie., F =
2 [Ap") (1= N (p")Q(p")].

The platform’s problem can then be reformulated as:

z

max (1 -G (2)) [Ap")Qp") + 2(1 = X(p)) AP )Q(r)] - (9)

z

The FOC wrt z is:?°

—9(2) A@)Q(") + 2(1 = N(p))AP)QW")] + [1 = G (2)] (1 = N ()P Q") =0,

Rearranging, we obtain that the equilibrium share z* of the seller’s profit extracted by the

platform via its entry fee is the solution in z to the equation:
1
1—XN(p*)

if it exists. Otherwise, z* = 0. Hence, we have the following result:

w(z)=z+ (10)

Proposition 3 In the wholesale model with seller heterogeneity, the final price p* charged to
consumers solves the equation p — ¢, — c¢s = A(p)(2 — N(p)), while the wholesale price is
w* =p* — ¢, — A(p*). The platform charges an entry fee F* > 0 if and only if g(0) < 1—N(p*),
in which case F* is equal to a share z* of the seller’s profits °(p*), where z* solves the equation
u(z) =z+ (1= N(p*))~. Otherwise, F* =0.

Proof. The optimal prices follow from the above analysis. Since the density ¢ is increasing
—this is is necessary for the second-order conditions to hold— pu is a decreasing function, hence
equation (10) has a solution whenever 1(0) > (1 — X (p*)) " or g(0) <1 — XN (p*). =

Proposition 3 shows that the platform will charge an entry fee if and only if g(0) < 1— X (p*).
This condition depends on all the model primitives, but in particular on the properties of G.
Since the equilibrium price does not depend on G, this condition is more likely to be satisfied

when the mass of sellers who cannot afford to pay anything to enter the platform’s market is

20The SOC is satisfied if —2¢(z)(1 — N (p*)) — ¢'(2) [1 + 2(1 — N (p*))] < 0, which holds because g’ > 0.
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sufficiently small. Interestingly, for any distribution function with no mass at 0 (i.e, g(0) = 0),*!
the platform will charge a strictly positive entry fee. Conversely, if G has positive mass at zero
(e.g. when G is uniform), the platform risks deterring the seller from entering the market if it
imposes a positive entry fee.

Proposition 1 also shows that the fraction z* of the seller’s profit captured by the platform
as entry fee is lower the higher the pass-through from the wholesale price to the final price

in equilibrium: p*(w) = (1 — N (p*(w))™*

. This means that, holding G fixed, measuring pass-
through is sufficient to learn about rent extraction: in markets where demand and cost conditions
lead to a greater pass-through, the share of profits extracted by the platform will be smaller.
Finally, we observe that the pass-through in equilibrium equals the ratio of the platform’s
margin to the seller’'s margin, as demonstrated by Bresnahan and Reiss (1985). Hence, at the

equilibrium price, equation (10) can be rewritten as:
p(z) = 2z + RM"(p"),

where

A(p)
p_cp_cs_/\<p)

is the ratio of profit margins of the platform and the seller.??

RM*(p) =

Proposition 4 In the wholesale model with seller heterogeneity, when g(0) < 1 — X (p*) so that
the platform finds it optimal to charge a positive entry fee, the fraction z* of the seller’s profit
captured by the platform through the entry fee is larger for a demand and cost system that yields

a lower pass-through rate or, equivalently, a lower ratio of platform margin over seller margin.

Compared to Sections 3 and 4, when there is seller heterogeneity, the extent of rent extraction
is interior. Therefore, it is valuable to examine how rent extraction varies with the parameters
of the model. Our next results presents the comparative statics of increasing the platform’s and

seller’s marginal costs.

Proposition 5 In the wholesale model with seller heterogeneity, the final price p* increases in
the platform’s marginal cost c, and in the seller’s marginal cost cs. Moreover, an increase in
either c, or cs leads to a lower fraction z* of the seller’s profit captured by the platform if and

only if the curvature of demand is increasing in p (i.e. o'(p*) > 0).

Proof. Using (4), we find that

@— 1 >O
dey, (1= N(p*))?+A@)N(p*) ~

21This is the case, for example, if G is the power distribution, i.e, G(8) = 3%, with o > 1.
22Note that in equilibrium, the margin of the platform is larger than the margin of the seller if and only if
N (p*) < 0: this is necessarily true for log-concave demands, whereas the reverse is true for log-convex demands.
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where the denominator is positive because the SOC should hold (see footnote 13). Therefore,
a lower marginal cost ¢, leads to a lower final price p*. The derivative with respect to ¢, is
identical. Besides, the fraction z* of the seller’s profit captured by the platform is the solution
to u(z) = z + r(p*), with r(p) = (1 — XN (p))~L. So, we have:

r(p*) _or|  dp’
dc,  Op pp ACp

)\l/(p*>
(1= X)) [(1 = XN(p*))? + Apr) N (p)]

which is positive if and only if A”(p*) > 0. The derivative with respect to ¢, is the same. So,

a higher ¢, or a higher ¢, leads to a higher fraction z* of the seller’s profit captured by the
platform. Since ¢'(p) = X’(p), the result follows. m

Proposition 5 on how the extent of rent extraction depends on costs is related to the literature
on cost pass-through in vertical relations (Spengler, 1950). It is well known that when the
demand curvature is increasing in price, the pass-through rate is lower for the upstream firm
than for the downstream firm. As a result, an increase in the marginal cost of either the seller
or the platform results in an increase in the ratio of the platform’s margin to the seller’s margin,
which decreases the share of the seller’s profits that the platform extracts in equilibrium.

We finish this section with a relatively simple example illustrating that the platform some-

times chooses not to charge an entry fee, depending on G and the shape of the demand function.

Example: the uniform distribution

Consider the case where GG is the uniform distribution. Because G has strictly positive density
at zero, the platform will only use an entry fee if the demand function is sufficiently concave. To
see this, note that p(z) = 1 — 2. Using (10), it is straightforward to derive that the equilibrium
entry fee extracts a fraction of the seller’s profits equal to z* = =X (p*)/2(1 — N (p*)). As a

result:

(11)

e _)\(P*)A (é’*)Q(P*)’ if )\/(p*) <0
0, otherwise.

Hence, with G uniform, the platform will choose F™* = 0 for all log-linear and log-convex demands

and F* > 0 for all log-concave demands.

5.2 The agency model

In the agency model, the final consumer price that the seller charges for a given commission

continues to be the solution to equation (5). Moving back to stage 1, the platform chooses its
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commission ¢ € [0,1) and entry fee F' > 0 to solve:
max {Pr|f(p(t)(1 — 1) — c;)Qp(1)) = F][(tp(t) — ,)Q(p(t)) + F}

=n{ |16 (=g —eawmy) | (0 - w00+ 11} (2

In this expression, the first factor represents the likelihood of seller entry. The second factor is

the payoff the platform receives conditional on the seller entering the market.
As we did before, because p(t) is monotone, we can reformulate the problem of the platform

as choosing p instead of t. Once p is determined, the commission is given by the relationship

t =1— =57 Substituting ¢ by 1 — ¢s/(p—A(p)) in problem (28), we can rewrite the platform’s

objective function as

(o (oo Z)enrl) o

In regard to the platform’s choice of entry fee, as we have done in the analysis of the wholesale
model, it is also useful here to reformulate the problem of the platform as maximizing over the
share of the seller’s profit it wants to extract. Thus, let us define:

F

y= csA@PQ(®)’
p—A(p)

which represents the share of the seller’s profit extracted through the fixed fee, i.e.,

csA(p)Q(p)

F=ypl =) =c)Qp) = y(1 = AP)QP) = y= = o)

The platform’s problem (23) is then reformulated as:
pes CsA(p)Q(p)} }
max< (1 -G —p— ——— +y—" 7
o { (1= 6 0) | (-0 25 ) QO+ 2

which we can rewrite as:

mac{1-6 ) (= e —a1-0) 20 ) Q. (14)

DY p— )\(

Notice that, conditional on the entry of the seller, the platform’s payoff is exactly the same as
the payoff in (14) but with y replacing 5. Hence, the FOC with respect to price is the same as
that in (8) but with y replacing f:

pA(p)(1 = N(p))

p—cp—cs—Ap) —es(1—y) 0=\ = 0. (15)
Taking now the FOC of (14) with respect to y gives:
A(p) cA(p)
—9(y) (p —cp—cs—cs(1 = y)p_—)\(p)) + (1= G(y)) = Ap) 0,
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which can be rewritten as:

pp—c—cs—Ap) | &
Cs)‘(p) Cs

wy) =y + (16)

If an interior equilibrium exists, then it is given by the solution to the FOCs (15) and (16) in p
and y, respectively. We then have the following result:

Proposition 6 In the agency model:

(A) If g(0) < pa(pafcsfcc:is\p(;)a))Jrcp)\(pa)7 the platform charges a commission t* = 1 — m and
an entry fee equal to:
a ay [ CsA(P* Pt = A@) (" — ¢ — s — A”
F:Q(p)(a ( )a_( ( )3( i (")) 7 (a7)
p* — A(p?) p* (L= XN (p*))

where the final consumer price p® is the solution to:

(p = AMp)*(p — cp — cs — A(p))
g (1 T W - VD) )
(p = Ap) [(p—cp — c5) (A(p) = pN'(p)) + A(p)(p — Ap))]

- A p) (1~ Vo) -

(B) Otherwise, F* = 0 and the final price p®, as in Johnson (2017), is given by the solution to

csp(1 = N(p)
(p—AP)? |

Proof. In an interior equilibrium, the FOCs (15) and (16) have to hold simultaneously.

p—cy—co = A(p) [1 n (19)

Inspection of (15) immediately reveals that it must be the case that p* > ¢, + A\(p®) for otherwise
(15) would not hold. This ensures that t* € (0, 1). Solving the FOC (15) for y, we find that:

(p = Ap)?[p—cp — cs — Ap)]
cspA(p) (1 — N (p))

and plugging this expression for y into (16) yields equation (18), whose solution is the equilibrium

y=1-

(20)

price p® in an interior equilibrium. Having obtained p®, we can now obtain y* using (20). Because

Yyt = F* Csﬁzpégzp), solving for F'* gives the expression for the equilibrium fixed fee as a function

of price given in (17).
To obtain the condition under which F'* > 0, we use the FOC (16) and note that, because u
is a decreasing function, F'* > 0 if and only if
PHp" = s — ¢ = AP*) + AD"))
csA(p?) ’

1£(0) >

which is equivalent to:

(21)



Hence, if (21) holds at the price p® that solves (18), then F'* > 0. However, if (21) does not
hold, then the equilibrium is not interior and we have Case (B). In such a case, F* = 0 and the
final price follows from setting y = 0 in the FOC (15) and solving it for p. This gives equation
(19), which characterizes the agency price in Johnson (2017). m

Proposition 6 demonstrates that, also in the agency model, there are conditions under which

the platform will refrain from charging a positive entry fee. In fact, the platform will charge

positive entry fees only when the inequality g(0) < -3 (pa_cS_(f;’fE\Iz;l)) —gey Lolds. This condition
is different from the one in the wholesale model, but it is also more likely to hold if the mass of
sellers who cannot afford to pay for entry is sufficiently small. The intuition is the same.
Unlike in the wholesale model, in the agency model the fraction y® of the seller’s profit
captured by the platform as an entry fee is not directly related to the pass-through of commissions
to final consumer prices. However, as in the wholesale model, the ratio of margins of the platform
and the seller is sufficient to tell whether there is more or less rent extraction. This is because

equation (16) can be written as:
puly) =y + RM“(p),

where

RM*(p)

Because RM®(p) is increasing in p and p® is decreasing in y, we can state that:

oy . . csA(p?)
Proposition 7 In the agency model with seller heterogeneity, when g(0) < P P —— ) e YO
the fraction y® of the seller’s profit captured by the platform as entry fee is larger for a demand

and cost system that yields a lower ratio of platform margin over seller margin.

Example (continued)

Proposition 6 characterizes the equilibrium in the agency model. As in the wholesale model,
whether or not the platform charges an entry fee depends on the distribution G and the nature
of demand. However, the conditions under which the platform chooses to charge a positive entry
fee differ across intermediation models.

For example, we saw that in the wholesale model, if GG is uniform and demand is log-concave,
the platform will charge a positive entry fee. We now show that in the agency model, the
platform will refrain from charging any entry fee if the demand satisfies Marshall’s second law
of demand. Because log-concave demands are in the class of demands that satisfy Marshall’s
second law of demand, this means that no entry fees will be charged in the agency model, while
they will be in the wholesale model. As a consequence, the seller will always enter in the agency

model while not always in the wholesale model.
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We show this by contradiction. Suppose a positive entry fee is charged in the agency model,

in which case, using (17), it must hold that

csA(p?) - (p* = A(P") (" — ¢p — cs — A(p”))
p* = A(p*) pe (1= N(p*))

Since the final price p® must satisfy (18), using the fact that pu(x) = 1 — x for the uniform

(22)

distribution and rearranging implies that the equilibrium price p® must satisty:

20(p") (" = Ap")
pe — 2)\(pa) _|_pa>\/(pa)’
which, naturally, implies that p* — 2X(p®) + p*N'(p®) > 0. Using (23) in (22) and simplifying

(23)

a —
Pl —cCs—cp=

gives:
csAP?) AP0 — Ap")
pr=AP*) "~ p* = 2A(p") +p* N (p*)
This inequality holds whenever:

cs (0" — A(P*) — (A(®") — p*N(p*)) > (p* — A(p*))*.

Because ¢s < p® — A(p%), this inequality cannot hold for any demand function that satisfies
Marshall’s second law of demand.

The uniform G example with log-concave demand thus constitutes an instance in which the
entry probability will be higher under the agency model than under the wholesale model. If the
final price under the agency model happens to be lower than under the wholesale model, then
the agency model will definitely yield a higher level of social welfare. In the next section, we

compare the two modes of intermediation more generally.

5.3 Comparison of final prices, entry probabilities, firm profits and
consumer surplus

We have already shown in Proposition 1 that the final consumer price under the wholesale model
is higher than the monopoly price, i.e., p* > p™. We have also shown in Proposition 2 that the
final consumer price under the agency model is higher than the monopoly price for any exogenous
level of rent-extraction 5 € [0,1), i.e., p* > p™. This implies that no matter the endogenous
level of rent-extraction y%, it is also the case that p® > p™.

We now proceed to compare the equilibrium prices under the wholesale model and the agency
model when the level of rent-extraction is endogenous. When demand satisfies Marshall’s second
law of demand, we can directly apply Proposition 2 and conclude that p® < p*. This is because
Proposition 2 demonstrates that p® < p* for any g, and hence for any y*. However, when demand
does not satisfy Marshall’s law, we do not know whether the equilibrium level of rent extraction
y® is below or above the threshold 3 defined in Proposition 2. The following result provides the

necessary and sufficient condition under which p® < p* in this general case.
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Corollary of Proposition 2 In the model with seller heterogeneity, assume that entry fees are
strictly positive in both intermediation settings, for which g(0) = 0 suffices. Then, the final price

under the agency model p* is lower than under the wholesale model p* if and only if

* )\ *\) 2
o1 (P = A7)
Csp*
As a result, p* < p* for any demand function that satisfies Marshall’s second law of demand.

To rank consumer surplus levels across intermediation models, this corollary is no longer
sufficient because, in addition to how prices compare across models, the seller’s entry probability
is also relevant. Our final result compares the probability of entry across intermediation models

when entry fees and commissions are positive.

Proposition 8 In the model with seller heterogeneity, assume that entry fees are strictly positive
in both models of intermediation, for which g(0) = 0 suffices. Assume also that the demand
function satisfies Marshall’s second law of demand so that p® < p*. Then, the seller’s entry
probability under the agency model is higher than under the wholesale model if:

a pees

A Y > A(p“), (24)

or equivalently,
o o AP — PN DY)
p*(1—=N(p*))
As a result, if these conditions hold, the agency model results in a higher consumer surplus,

(25)

higher platform profits but lower seller’s profits. On aggregate, welfare under the agency model

18 higher than under the wholesale model.

Proof. The seller’s entry probability under the wholesale model is given by 1 — G(z*), where z*
is the solution to equation (10). Likewise, the seller’s entry probability under the agency model
is given by 1 — G(y®), where y“ is given by the solution to equation (16). Hence, to compare the
entry probabilities, it suffices to compare z* and y°.

We first note that the RHS of (16) can be rewritten as

p(p—cs — ¢ — ADp) + AW)
csA(p)

and, as noted in Proposition 7, this expression increases in p.
Likewise, the RHS of (10) can be rewritten as

Alp)
p_cs_cp_A(py

Z+

Z+

which decreases in p if demand satisfies Marshall’s second law of demand.
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Hence, y* < z* (and so the seller’s entry probability is higher under agency than under

wholesale) if and only if:

PP — s — cp — A(p")) + A (P") - A(p*)
csA(p?) p* —cs — ¢ — A(p¥)

(26)

Because —— ’\_(paz/\ — > A fr (26) to hold, it suffices that:
pi—cs—cp—A(p*) T p*—cs—cp—A(p¥)

a

p*(p

—¢s — ¢ — A(p*)) + ¢ A(p?) - Alp?)
e A(p?) P —cs —cp — A(p*)

Or:
pU(p® — ¢s — ¢y — A(P™))? + AP (" — ¢ — ¢ — AD")) — csA(p*)? > 0,

which can be rewritten as:

(" = cs — ) [(0" = A(p"))? = (" — A(p")) — ¢sp®] > 0.

Hence, the condition we need is simply:

(" — A()? — (" — A(p")) — csp™ > 0,

which can be rewritten as
a pics
Pty
Top =)
which is the first condition is the proposition. The FOC (15) implies that:

prAP*)(1 = N(p*))
(p* = Ap2)?

> A", (27)

Pt —cp — AP") = ¢s + (1 —y)

Using this to rewrite condition (27) gives:

e a _y)p“A(p“)(l — X)) _AMpY)es pUA(P")(1 = N(p"))
p—Ap) (p* — A(p*))? p* = A(p*) (p* — A(p?))?

Multiplying by (p® — A(p®))? and dividing by A(p®)c,, condition (27) becomes

> 0.

Cg ""CS(l_y)

=" = A(") + (1 =y )p"(1 = XN(p")) >0,
which is equivalent to
A(p®) — p*N (p?)
pr(1—=N(p*)
which is the second condition in the proposition.

y* <

Because p® < p* and y® < z*, consumer surplus is higher under the agency model. Moreover,
from Proposition 2 it follows that, conditional on seller’s entry, platform’s profits are higher and
seller’s profits lower. On aggregate, because p® < p*, welfare is higher conditional on seller’s

entry. The proof is now complete. =
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Proposition 8 generalizes Proposition 2 to settings where the platform is uncertain about the
seller’s willingness to pay for entry. In such a case, the seller’s entry probability is no longer
equal to one. When the demand function satisfies Marshall’s second law of demand, and when
the condition in Proposition 8 that the platform’s margin is sufficiently large is met, the seller’s
entry probability in the agency model is higher than in the wholesale model. Because we know
from Proposition 2 that the equilibrium price is lower in the agency model than in the wholesale
model when the demand function satisfies Marshall’s second law of demand, consumer surplus
in the agency model is also higher than in the wholesale model. Moreover, as the total industry
profit 7 (p) is concave and maximized at p™ with p™ < p® < p*, industry profit when entry
occurs is higher in the agency model as well. Hence, whenever entry fees are strictly positive
in both models of intermediation (for which g(0) = 0 suffices) and (25) holds, total welfare is

larger in the agency model than in the wholesale model.

6 Conclusions

In this paper, we have studied the agency and wholesale models of intermediation. Two empirical
observations have inspired our model. First, many intermediaries charge entry fees, but, perhaps
surprisingly, not all of them do. For example, supermarkets often use slotting fees and some
platforms such as Amazon and eBay charge entry fees in addition to commissions. However,
other platforms such as Facebook Marketplace, Airbnb or Expedia do not use entry fees in their
pricing policies. Second, Amazon’s entry fees at levels such as $39.99 per month for some product
categories seem relatively low and hence do not probably extract the full profit of the sellers.

Using a bilateral monopoly market, we have compared the agency and wholesale models
of intermediation when platforms can charge entry fees. In the benchmark case where the
platform can employ full-profit-extracting entry fees, the agency model results in no double
marginalization and hence the final consumer price maximizes industry profit. By contrast,
because in the wholesale model entry fees have no bearing on the the terms of trade, double
marginalization is not eliminated. As a result, the wholesale model is (weakly) inferior for all
agents: consumers face higher final prices, the platform makes lower profits and the seller makes
no profits in either of the intermediation models. These results hold no matter the shape of
demand.

As mentioned above, the assumption that the platform can extract the full profit of the
seller via entry fees is unrealistic for several reasons. Sellers often have to distribute part of
their profits to shareholders or investors, pay bonuses to workers, and settle corporate taxes.
Sometimes, sellers also have to keep part of their profits to invest in advertising and R&D.
This has motivated us to study the agency and wholesale models in settings where the platform
cannot extract the full profit of the seller, but just a fraction.

When studying such settings, we have followed Calzolari et al. (2020) and assumed that the
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seller’s profit share that can be extracted via entry fees depends on the final price.?® We have
shown that, for arbitrary demand functions, the agency model leads to lower prices provided the
fraction of the seller’s profit extracted by the platform is sufficiently large. In the special case
where demand satisfies Marshall’s second law of demand, the platform continues to prefer the
agency model no matter how much surplus it can extract from the seller (including nothing at
all, as in Johnson (2017)), and so do consumers. However, the seller prefers the wholesale model
provided that rent-extraction via entry fees is sufficiently low.

Finally, we have extended our model to a setting where the platform faces uncertainty about
the seller’s willingness to pay for entry. An important result has been the characterization
of the conditions under which the platform charges an entry fee in the two intermediation
models. Charging an entry fee may cause the seller to refuse entry, thereby fully destroying the
intermediation surplus. For both models, we have shown that entry fees are not always used.
They are only charged provided that the frequency with which sellers are not willing to pay
for entry is sufficiency low. Moreover, we have seen that for the two intermediation models the
fraction of the seller’s profit captured by the platform via the entry fee is larger the greater the
platform’s margin relative to the seller’s margin. We have also compared the two intermediation
models on consumer welfare grounds. For this, a ranking of the final consumer prices is not
sufficient because the seller’s entry probability is also relevant. Regarding the ranking of prices
across intermediation models, we have provided a necessary and sufficient condition for the final
price to be higher in the wholesale model than in the agency model and we have shown that the

condition holds for any demand function that satisfies Marshall’s second law of demand. Hence,

23 An alternative, and less interesting, situation arises when the seller’s needs to keep a fixed amount of profit
to pay a fixed cost (cf. footnote 17). In that case, the results obtainprofit ed do not differ from the situation
where the platform can extract the full profit of the seller via entry fees. The reason for this is simply that when
the amount of surplus the platform has to leave to the seller is independent from price, the platform’s choice of
commission becomes totally independent from the platform’s choice of entry fee. In that case, commissions are
set at the industry profit-maximizing level. To see this, consider a modified version of our most general model
where the platform is uncertain about the fixed cost E the seller has to incur to be able to operate. Let G be
the distribution of E. Then, in the agency model, the final consumer price that the seller charges for a given
commission continues to be the solution to equation (5). In stage 1, the platform would choose its commission
t €10,1) and entry fee F' > 0 to solve:

max {PrE < (p(t)(1 — ) — c)Qp(t) — F1[(tp(t) — ¢)QLp(1)) + F1}

= wax G [(p(t)(1 — 1) = e:)Q(p() — F[(tp(t) — ¢)Q(p(t)) + F]. (28)
N csA(p) Alp)es
mxG |20 i) — k] [ (-0 - 20 ) Qi)+ .

Define now the amount of surplus left to the seller by the platform as ¢ = ;j);\((’; ))Q(p) — F. Then, the problem
of the platform can be reformulated as:

max G() [(p — ¢p — ¢5)Q(p) — @] -

D¢

It is now obvious that p™ is the price that maximizes this payoff.
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for the special class of Marshall demands, on the price account, the agency model performs better
for consumers than the wholesale model. Regarding the seller’s entry probability, a sufficient
condition stating that the platform’s margin is sufficiently large ensures that entry probability in
the agency model is larger than in the wholesale model if the demand function satisfies Marshall’s
second law. In such cases, on the entry probability account, the agency model also performs
better for consumers than the wholesale model. Because a lower price leads to greater industry
profits, we conclude that the agency model is better for welfare under the conditions that demand

satisfies Marshall’s second law and the platform margin is large enough.
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