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Monopolization with Must-Haves'

By ENRIQUE IDE AND JUAN-PABLO MONTERO

An increasing number of monopolization cases have been constructed
around the notion of “must-have” items: products that distributors
must carry to “compete effectively.” Motivated by these cases, we
consider a multiproduct setting where upstream suppliers sell their
products through competing distributors offering one-stop-shopping
convenience to consumers. We show the emergence of products that
distributors cannot afford not to carry if their rivals do. A supplier of
such products can exploit this must-have property, along with tying
and exclusivity provisions, to monopolize adjacent, otherwise-com-
petitive markets. Policy interventions that ban tying or exclusivity
provisions may prove ineffective or even backfire. (JEL D43, K21,
L13,L14,142,181)

n recent years, an increasing number of monopolization cases have been con-

structed around the notion of “must-have” items. This is a notion often mentioned
in cases without proper economic definition,’ but it is informally understood as
products that distributors must carry to “compete effectively” in the marketplace
(Federal Communication Commision 2015; Chipty 2016, Sidibe v. Sutter Health?).

In Cablevision v. Viacom,® for example, Cablevision, a multichannel video pro-
gramming distributor (MVPD), accused Viacom, a major producer of media content
and entertainment, of tying its highly popular networks (e.g., Nickelodeon, Comedy
Central) with less popular networks, allegedly curtailing the ability of Cablevision
to incorporate more valuable programming for consumers. A key component of the
claim was that Viacom’s popular networks constituted a must-have (p. 2):

Cablevision operates in an intensely competitive environment against both
established and new distributors of video services. If Cablevision’s video
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' As Steuer (2017, 448) puts it, “the standard employed for determining ‘musthavedness’ sometimes is not
much more exacting than the ‘T know it when I see it’ test.”

2Sidibe v. Sutter Health, Case No. 12-cv-04854-LB (N.D. Cal. August 30, 2019).

3 Cablevision Systems Corp. v. Viacom International Inc., Civil Action No. 13 CIV 1278 (LTS) (JLC), 2013.
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product offerings did not include Viacom’s tying networks, a substan-
tial number of subscribers would likely abandon (or refuse to consider)
Cablevision and instead choose to receive video services from one of
Cablevision’s numerous competitors.

Similar considerations have been raised in cases pertaining to other markets. For
example, in LePage’s Inc. v. 3M, it was argued that “Scotch-brand tape is indispens-
able to any retailer,” and in Sidibe v. Sutter Health, it was argued that “health plans

. must include those Sutter hospitals ... to assemble health-insurance products
that are commercially marketable” (emphasis added). The logic behind all these
monopolization cases is essentially the same. Suppliers of these so-called must-have
items can use them—in combination with exclusivity and tying arrangements—as
leverage to force retailers not to carry the products of rival suppliers. The result is
less competition upstream, translating into higher prices for consumers.”

Two features make these monopolization cases particularly interesting. First, they
have arisen in markets featuring a specific set of conditions: (i) final consumers
are usually interested in multiple unrelated products (e.g., different TV channels,
a basket of various groceries, health insurance covering different types of care);
(ii) upstream suppliers (e.g., content producers, consumer goods manufacturers,
and healthcare providers) do not reach these consumers directly but rather indi-
rectly through multiproduct distributors that compete intensely downstream (e.g.,
MVPDs, grocery retailers, health insurance companies); and (iii) final consumers,
for the most part, buy everything from a single distributor (i.e., they one-stop shop).f

Second, although useful in many antitrust contexts, existing theories of monopo-
lization (e.g., Whinston 1990; Nalebuff 2004; Greenlee, Reitman, and Sibley 2008;
Calzolari, Denicolo, and Zanchettin 2020; de Corniere and Taylor 2021; Chambolle
and Molina 2023) provide a poor fit to cases of must-haves. For instance, central
to Whinston’s (1990) theory of tying and Nalebuff’s (2004) theory of bundling is
the presence of scale economies (in this case, at the upstream level). However, in
none of the existing cases have plaintiffs argued that the anticompetitive nature of
must-haves emanates from the presence of scale economies.’

Given the lack of any formal theory that could guide us through such cases, in this
paper, we build a model with market conditions (i), (ii), and (iii) to study whether
monopolization claims involving these so-called must-have items are theoretically
sound. Interestingly, we show the emergence of products that a distributor cannot
afford not to carry if its rivals carry them. A supplier of such products can then

+LePage’s Inc. v. 3M, 324 F.3d 141 (3rd Cir. 2003).

SFor example, in Sidibe v. Sutter Health, “[The plaintiffs allege that] by tying its hospitals ... to its ‘must
have’ hospitals ... Sutter forecloses competition by other hospitals. ... Health plans [then] have to pay Sutter
supra-competitive prices and then, in turn, pass on those costs through to their customers in the form of higher
premiums.”

SThere are numerous papers documenting one-stop shopping in different markets. For example, Thomassen et
al. (2017) provide a recent example in grocery retailing.

7Similarly, key to the theories of Greenlee, Reitman, and Sibley (2008); Calzolari, Denicold, and Zanchettin
(2020); and de Corniére and Taylor (2021) is the presence of contractual frictions at the wholesale level leading to
double marginalization. However, the literature has well established that the extent of double marginalization due
to such contractual frictions disappears as downstream competition intensifies.
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exploit this “must-have” property, along with tying and exclusivity provisions, to
monopolize an adjacent, otherwise-competitive market.

Our baseline setting of Section I considers two products, A and B, and two
upstream suppliers, M and a competitive fringe of producers. While M is the sole
supplier of A, M faces competition from the fringe in product B. Both M and the
fringe, however, reach final consumers only indirectly, through competing distrib-
utors that set retail prices. Consumers are interested in both products and engage
in one-stop shopping—i.e., they visit at most a single distributor. Finally, while the
fringe always offers B at cost, M makes two-part tariff offers that may include tying
and/or exclusivity provisions.®

In such a setting, we show that by tying A to B and imposing exclusives on B, M
can force distributors to accept a more expensive offer for B than that of the fringe.
This leads to higher retail prices downstream, harming consumers. Intuitively, not
carrying A when rival distributors do puts a distributor in a weaker competitive posi-
tion, as consumers no longer enjoy the surplus from A when visiting that distributor.
It is in this sense that A is required to “compete effectively” in the downstream mar-
ket. Ultimately, this is what M uses as leverage to force distributors not to take the
fringe’s cheaper offer for B from the fringe.

As is evident from the previous argument, the surplus that consumers obtain from
purchasing A plays a prominent role in M’s monopolization strategy. Indeed, the
higher this surplus is, the more pronounced is the loss in relative quality, or “verti-
cal differentiation disadvantage,” experienced by a distributor that does not carry A
against rivals that do.

This insight serves to convey two messages. First, it clarifies what drives M’s
monopolization mechanism: M indirectly exploits the surplus that distributors can-
not extract from consumers in product A to induce distributors not to take the offer
from the fringe. This is done by exploiting shifts in consumer traffic suffered by
distributors that lose A against rivals that do not.” The second message is that not
all monopoly products are created equal in terms of leverage (or, more appropri-
ately, “musthavedness”). For instance, when A’s demand is highly concave (i.e.,
rectangular shaped), M finds it optimal to extract most of the surplus in its monopoly
product A rather than to monopolize B.

In addition to this nonextractable surplus in A, our theory of must-haves relies on
three key ingredients: market power on A, downstream competition, and one-stop
shopping. Without any of them, losing a product does not create vertical differentia-
tion among distributors. In such circumstances, we show that M cannot obtain more
than the monopoly profit of A, i.e., the single-monopoly profit theory holds.

Finally, we consider the consumer welfare implications of various antitrust inter-
ventions. For instance, one can imagine that policies that ban tying or exclusivity
provisions might dismantle the must-have mechanism, leading to lower retail prices

8 We assume that M can include fixed fees in its offers to show that upstream contractual frictions are not strictly
necessary for our monopolization mechanism. However, as we show in Section IV and in the online Appendix, our
results remained unchanged in the presence of upstream contractual frictions.

Tt is important to highlight that this nonextractable surplus in A is not explained by contractual frictions
between M and the distributors (note that fixed fees are available); rather, it remains in the hands of consumers, as
distributors compete in prices and demands are downward sloping.
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and benefiting all consumers. Interestingly, we show that such interventions may
prove ineffective or even backfire.

Indeed, when downstream competition is very intense, M can virtually replicate
the same monopolization outcome without the need for tying or exclusivity pro-
visions by refusing to deal with all distributors but one. Moreover, when compe-
tition is less intense, there are instances in which the equilibrium without tying or
exclusives can result in lower overall consumer welfare. This is because M, again,
has incentives to follow a refusal-to-deal strategy, which forces some consumers to
move away from their preferred distributor.

Motivated by these disappointing outcomes, we characterize a “robust antitrust
intervention”: one that leaves all consumers better off under all circumstances. This
intervention involves combining a ban on either tying or exclusives with a prohi-
bition on distributor discrimination and refusal to deal. Whether this can be imple-
mented and enforced in practice is certainly open to debate, as it would require
empowering antitrust agencies with the type of information and enforcement capa-
bilities usually associated with regulators. However, we believe it is an important
benchmark to keep in mind: it tells us what is potentially achievable in this setting
and how much is required to achieve this outcome.

Related Literature.— Our aim in this paper is to develop a new theory of monop-
olization that better fits market conditions observed in the many cases where the
notion of must-have items has emerged. With this goal in mind, we contribute in two
ways. First, we document a new monopolization mechanism distinct from previous
theories that leads to new (and sometimes unexpected) policy implications. Second,
we provide a formal notion of must-haves, clarifying when and why must-haves
emerge and their implications for antitrust policy. We discuss the literature related
to these contributions here.

Our paper is related to the literature studying monopolization and foreclosure in
the context of downstream competition (see, e.g., Simpson and Wickelgren 2007,
Abito and Wright 2008; Asker and Bar-Isaac 2014)."% This is one of the families of
anticompetitive exclusive-dealing models where the Chicago critique fails—in this
case in particular because competing distributors do not internalize the horizontal
externalities that they inflict on each other."

However, the previous literature has focused exclusively on single-product envi-
ronments.'? Hence, neither the concept of a must-have nor the idea of exploiting it
to monopolize an adjacent market have come up. Furthermore, once we move to a

19This literature was initiated by Fumagalli and Motta (2006), who first established that intense downstream
competition made foreclosure based on scale economies less likely. The subsequent literature has shown, however,
that downstream competition might invalidate the Chicago critique by other means.

!See Ide, Montero, and Figueroa (2016) and Fumagalli, Motta, and Calcagno (2018) for an overview of the
different families of models pertaining to the literature on monopolization and foreclosure.

120ne exception is the recent work by de Cornigre and Taylor (2024), who also show that upstream tying can
be used to monopolize an adjacent market in the presence of downstream competition. Their mechanism, however,
is very different from ours. It relies on private offers and on the fact that the multiproduct supplier cannot credibly
commit to licensing its monopoly technology to a single downstream competitor. In such a setting, a public commit-
ment to offering the monopoly technology in a pure bundle to everyone can become profitable for the multiproduct
supplier, although inefficient for the industry as a whole.
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multiproduct environment with one-stop shopping, the implications of various anti-
trust interventions change dramatically."?

Our theory is also related to the “naked exclusion” models of foreclosure
(Rasmusen, Ramseyer, and Wiley 1991; Segal and Whinston 2000). As in those
articles, in our setting, there are “contractual externalities over nontraders” (Segal
1999): a distributor signing with M negatively impacts the reservation payoffs of all
the other distributors in their negotiations with M. This is the reason a distributor
is more inclined to accept M’s tying-exclusive contracts when other distributors do
the same.

However, the source of the externality over nontraders is different in our setting.
While, in the naked-exclusion models, the externality arises due to the presence of
scale economies at the upstream level, in our setting it appears due to economies of
scope generated by downstream competition and one-stop shopping at the retail level.

Our theory of must-haves also shares with Greenlee, Reitman, and Sibley (2008);
Calzolari, Denicolo, and Zanchettin (2020); and de Corniere and Taylor (2021) the
idea of exploiting a nonextractable surplus in one market to monopolize an adjacent,
otherwise-competitive market. However, there are important differences between
our theory and theirs. From a conceptual point of view, all those articles assume
that the nonextractable surplus arises due to upstream contractual frictions and is
in the hands of distributors, which do not compete but are local monopolies. As we
mentioned above, this is not consistent with the actual cases involving must-haves,
where competition among distributors is intense.

In contrast, in our setting, bilateral contractual frictions are not strictly needed.
Furthermore, the nonextractable surplus is in the hands of final consumers, not dis-
tributors. This implies that M does not directly leverage the surplus itself, as in those
theories, but does so indirectly through the changes in consumer traffic it creates.

Our notion of must-have—that of a product required to compete effectively—fits
many antitrust cases. However, it is not the only notion advanced in the antitrust
arena. Two alternative notions are worth discussing.

One is the idea of must-have as market power: a must-have is a product that is
highly preferred by many consumers or that can only be supplied in large quantities
by a dominant supplier (European Commission 2009).' This alternative notion is
clearly related to ours: if distributors can easily substitute a product, its removal
from a distributor’s lineup does not cause any vertical differentiation among distrib-
utors. However, it yields different policy implications when applied to our setting,
where market power is necessary but not sufficient for leverage/musthavedness.

The other notion is that of an “essential facility,” an input without which a dis-
tributor cannot operate downstream. As stated by Fumagalli, Motta, and Calcagno
(2018, 471-472), this notion has the problem that “the very definition of an essential

13For instance, in our setting, a ban on exclusives might prompt an upstream supplier to refuse to deal with
some distributors, which, to our knowledge, does not occur in single-product environments.

14 Choi and Jeon (2021) rely on a similar idea, but in the context of two-sided markets. In their paper, the non-
extractable surplus arises from the impossibility of charging negative prices.

15See Choné and Linnemer (2016) for a foreclosure model based on this notion. They extend Aghion and Bolton’s
(1987) model by assuming that a distributor’s demand can be split into contestable and noncontestable portions. They
show that foreclosure of the contestable portion arises in equilibrium when its size is uncertain, and the dominant sup-
plier can include ex ante (i.e., before the arrival of the rival supplier) transfers in its pricing schedule.
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facility is fraught with difficulty and most attempts end up in tautological or circular
definitions.” One may view our theory as offering a formal theory of an essential facil-
ity under certain circumstances—i.e., when downstream competition is sufficiently
intense and consumers engage in one-stop shopping. The converse, however, is not
true: if a local monopoly distributor is unable to operate without an input, that does not
make it a must-have according to our theory, since losing a product does not affect the
relative competitive position of distributors when the latter do not compete.

The rest of the paper is organized as follows. We present our baseline model
in Section I. We use Sections II-IV to show that the results of the baseline model
remain qualitatively unchanged to several extensions. Some of these extensions add
results that cannot be seen from the baseline model. We close with further policy
implications and avenues for future research in Section V. The Appendix contains
proofs of propositions associated with the baseline model. The remaining proofs and
additional extensions can be found in the online Appendix.

I. A Simple Model

In this section, we explain our main results by using the simplest possible setting.
In Sections II-1V, we relax many of the simplifying assumptions of this simple
model and show that our results remain unchanged.

A. The Workings of a Must-Have

To understand our theory of must-haves, it is convenient to begin by consid-
ering a single-product environment. Suppose there is a large upstream manufac-
turer, labeled M, producing a single product, product B, at a constant marginal cost
cg > 0.This manufacturer faces competition from a fringe of competitive suppliers
that are equally efficient in the production of B.

There is also a unit mass of final consumers, each of whom buys QOp (pB) units of
B when its price is pp. We assume that Qp(pp) is differentiable, downward sloping,
and such that wz(pg;cg) = (pp — cp)Qp(pp) is strictly quasiconcave and is maxi-
mized at the single-product monopoly price p > cp. Upstream suppliers, however,
reach final consumers only indirectly through two undifferentiated (i.e., Bertrand)
distributors, D, and D,, that compete by setting prices."'® These distributors have no
operating costs beyond purchasing the products from suppliers.'”

When dealing with distributors, M offers two-part tariff contracts, which may
include exclusivity provisions. That is, M offers contracts of the form (WBI-, Tgi, e,-) to
i = 1,2, where wp; € R, is the per-unit wholesale price, Tp; € R is a lump-sum
transfer from D; to M made upon contract acceptance (note that Tp; can be negative),
and e; € {0, 1} denotes whether the contract includes an exclusivity provision
(e; = 1) ornot (¢; = 0). The fringe, on the other hand, always offers distributors
product B at a constant per-unit wholesale price equal to cp (without fixed fees).

161 Section I11, we extend our results to an arbitrary number of horizontally differentiated distributors, while in
the online Appendix, we extend them to the case where distributors offer nonlinear prices downstream.
7 Throughout the text, we will refer to M by the pronoun “he,” to distributors by “she,” and to the fringe by “it.”
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The timing of events is as follows. At ¢+ = 1, M and the fringe simultaneously
approach distributors with publicly observable offers. Then, at + = 2, distributors
simultaneously decide which offers to accept and set publicly observable retail
prices. Finally, at ¢+ = 3, final consumers decide which distributor to visit and how
much to buy from that distributor.'®

With this setting in mind, notice that if both distributors accept the fringe’s offer
in equilibrium, Bertrand competition leads distributors to charge retail prices equal
to cp. This outcome, however, destroys industry profits, 7 (pB; CB), as the latter are
maximized at p > cp. The question is whether M can increase industry profits—
and seize part of this increase—by using exclusives to induce distributors to accept
contracts with wholesale prices above cg. The next proposition shows that M cannot.

PROPOSITION 1: The unique equilibrium of the single-product “laissez-faire”

game is for M to approach distributors with offers (w,’é = cp, Tll;fi = O,ellf ) for
i = 1,2 (itis irrelevclmt whether eff = Oor ef-f = 1). Thus, M obtains zero profits,

and consumers pay pp = Cg.

PROOF:

We refer to this game as a “laissez-faire game” since there are no interventions
restricting M’s conduct (we consider different interventions below). For proof, see
Appendix A. B

To understand this “no-monopolization” result, consider the case where M offers
both distributors the same contract, and let wy be the wholesale price offered by M
(the same logic applies if M were to offer different contracts to D; and D,). Note
that to induce both distributors to sign exclusively with him, M must leave D; with
at least the profits she would obtain from deviating to the fringe’s contract given that
both distributors are expected to sign with M. These deviation profits are what we
call distributors’ “reservation payoffs” in their negotiations with M.

Proposition 1 then follows because any attempt by M to set wg above cp increases
the sum of distributors’ reservation payoffs to 2(wp — cg)Qp(wg) (since a devi-
ating distributor captures the entire market when her rival has wholesale costs
wg > cp), which is strictly more than the corresponding increase in industry profits,
(wg — cg)Qp(wg). Thus, M does not find it profitable to raise wholesale prices for
B above the fringe’s cost, even though this would increase total industry profits.'”{?"

18n Section IV, we consider the implications of offers being private. In footnote 20 and the online Appendix,
in turn, we discuss the implications of an alternative timing where distributors first make publicly observable con-
tract-acceptance decisions and only afterward set retail prices.

19 This result raises a question: what types of contracts are necessary and sufficient for M to maximize industry
profits in the single-product case? The answer: multilateral contracts. As we show in the online Appendix, if these
contracts are feasible, M can maximize and simultaneously appropriate all of the industry profits in market B. If so,
the presence of an additional product does not affect the extent of monopolization of market B (as this market is
already fully monopolized), and must-have products play no role in the market outcome.

20Thig no-monopolization result contrasts with Shaffer’s (1991), who, in a similar setting, shows the existence
of an equilibrium with negative fixed fees (i.e., slotting allowances) and wholesale prices above marginal costs.
There are two main differences between Shaffer’s (1991) setting and the one in our simple model. First, Shaffer
(1991) considers horizontally differentiated distributors. Second, in his model, distributors observe the offers
accepted by rivals before setting prices. As we show in later sections of the paper, our no-monopolization result
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Let us now move to a multiproduct setting by adding a second product, A, that
is only produced by M at a marginal cost ¢4, > 0. Final consumers are interested
in both products, A and B, and they one-stop shop—i.e., they visit at most a single
distributor.?! As with product B, a consumer buys Q, (Pa) units of A when its price
is pa, where Q4 (p,) conforms to the same regularity conditions as Qg(pp). We fur-
ther assume that A and B are neither complements nor substitutes in consumption,
so when a consumer buys both products, her surplus is additive over these products:

va(pa) +vg(pg), where v(p) = f:oQk(x)dx.

The timing of this multiproduct game is the same as before. The only difference is
that M can now include tying/full-line forcing clauses in the offers made at r = 1.
These provisions preclude a distributor from selectively accepting a subset of M’s
contract (e.g., accepting only the terms for product A or only the terms for B). Fox
this reason, tying contracts can be written as (wAi, Wwai, 15, e,-) ,WithT; = Ty, + Tpi.>?

Before presenting the “laissez-faire” equilibrium of this multiproduct setting in
full detail, suppose that the following condition holds:

(1) va(PR) +ve(pE) = va(cs),

where, as in the case of product B, p’f denotes the single-product monopoly price
for product A.

Consider then the case where M approaches both distributors with tying-exclusive
offers (wy; = pi,wg = pg.T; = 0,e; = 1) fori = 1,2.1tis not difficult to see
that if both distributors accept these offers, M “fully monopolizes” both markets:
consumers pay monopoly prices for each product, and M captures the totality of the
(fully maximized) industry profits.

The question is whether it is an equilibrium for distributors to accept such offers.
It turns out that it is. Indeed, if both distributors accept the offers, they end up with
zero profits. If, on the other hand, a distributor deviates to accept the fringe’s con-
tract, that distributor also obtains zero profits since she fails to attract any consum-
ers—even if she sells B at cy—as she loses access to A, her rival carries A and B, and
condition (1) holds.

Note the striking difference between Proposition 1 and the equilibrium stated
above. When M has only B, he achieves nothing: M has no option but to price B
at cost. In contrast, when A is also present, there are circumstances in which M
can achieve everything: she can fully monopolize both markets and appropriate the
entire industry profits. What explains these differing results?

remains if we move away from the Bertrand limit, but it does not if we adopt Shaffer’s (1991) timing. However, as
we illustrate in the online Appendix, the extent of single-product monopolization under this alternative timing is
relatively small compared to the monopolization that a must-have can generate.

2Mn Section II, we relax the assumption that consumers face infinite shopping costs from visiting a second
distributor.

22Note the difference between exclusive and tying provisions: exclusivity clauses preclude distributors from
accepting multiple contracts for the same product but allow distributors to source different products from different
suppliers. In contrast, tying clauses do not impose exclusivity but force distributors to carry all the products in an
offer.
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The key is that a distributor cannot afford not to carry A when her rival does,
since that would imply failing to attract any consumers. M exploits this “must-have
property” of A to curb any increase in distributors’ reservation payoffs that arises
from an increase in the wholesale price of B. As a result, it is now profitable for M
to monopolize market B.

The intuition suggests that the surplus consumers obtain from purchasing A plays
a prominent role in M’s monopolization strategy. Indeed, the higher this surplus
is, the more pronounced is the loss in relative quality, or “vertical differentiation
disadvantage,” experienced by a distributor that does not carry A against her rival
that does, making it easier for M to induce distributors to accept his tying offers.?
This point serves to convey further intuition on M’s monopolization mechanism: M
indirectly exploits the surplus that distributors cannot extract from consumers in
product A to induce distributors not to take the offer from the fringe. This is done
by exploiting shifts in consumer traffic suffered by distributors that lose A against
rivals that do not.??

As evident from the previous discussion, our theory of must-haves relies on three
key ingredients: market power on product A, downstream competition, and one-stop
shopping. Without any of these ingredients, product portfolios do not create verti-
cal differentiation among distributors, so M cannot obtain more than A’s monopoly
profit—i.e., the single-monopoly profit theory holds. We formalize these results in
Sections II and III, respectively.

Restricting attention to condition (1) has been useful in explaining the workings
of the must-have mechanism. However, it should be clear that the mechanism carries
over more generally—i.e., to situations in which condition (1) does not hold.

PROPOSITION 2: Suppose that for k = A,B, (p — ¢)Q(p)/Q«(p) is strictly
decreasing in p for any p > c such that Qk(p) > 0. If M is free to include tying
and exclusivity provisions in his offers, then in any equilibrium of the multiproduct
laissez-faire game, consumers pay pi{ and pg for A and B, respectively, and M’s

profits are T4 (pf{; CA) + wB(pg; CB), where

(2) (PZ,PZ) = ar(gma)lX{WA(PAWA) + 75(Pg;Ch)
PaPB

s.t. va(pa) + va(ps) = VB(CB)}-

PROOF:

The requirement that (p — ¢)Qi(p)/Q(p) is strictly decreasing in p for
k = A,B is sufficient to ensure that the solution to (2) is unique when the con-
straint is binding. This requirement holds when demands are concave and fails
only when they are strongly convex. It is satisfied by all the usual demand curves

23This can be directly seen from the “full monopolization” condition (1): when v, (pX‘) is large, this condition
is more likely to hold.

24 As already discussed in the literature review, the idea of exploiting a “nonextractable” surplus to monopolize
an adjacent market is also present in other theories of monopolization, but with important differences in terms of
the working mechanism, the context of application, and the antitrust implications.
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(linear, isoelastic, constant markup, and logit, among others). For proof of the prop-
osition, see Appendix B. B

As Proposition 2 states, M solves a Ramsey pricing problem when deciding which
retail prices to induce distributors to charge: M maximizes total industry profits sub-
ject to the budget/surplus constraint v4(p4) + vg(pg) > vs(cp). This constraint
ensures that at the prevailing retail prices, a distributor that deviates to the fringe
cannot attract any consumers to her store.*

When (1) holds, the solution to this problem is separable in the two prices and
coincides with the one provided above, pi{ = p’ and pg = p%. In contrast, when
(1) does not hold, the constraint binds, and the two prices must be found simultane-
ously. An interesting aspect of the solution is that M then faces a trade-off between
rent extraction in A and monopolization in B. The more M induces distributors to
extract from A, the more constrained he is in trying to force distributors to accept
contracts with wholesale prices for B above the fringe’s cost.

An important implication of this insight is that there are situations in which a
monopoly product might not be—for all practical purposes—a must-have. This
occurs, for instance, when A’s demand is highly concave (i.e., rectangular shaped)
compared to that of B’s demand.”® In that case, M finds it optimal to extract most of
the surplus in A rather than to increase prices in B.7’ Thus, market power in product
A is necessary but not sufficient for that product to be a must-have.*®

B. The Effect of Different Antitrust Interventions

Having characterized the laissez-faire equilibrium, we now consider the effects
of different antitrust interventions. We restrict attention to interventions that exert
some level of control over the contracts that M can sign with distributors. This anal-
ysis also serves to better appreciate the must-have mechanism.

25The fact that the market share of a deviating distributor always drops to zero in equilibrium might seem like
an unrealistic feature of our model. This feature, however, is an artifact of working directly in the Bertrand limit.
Away from the limit (but no matter how close to it), distributors’ market shares do not necessarily drop to zero.
Importantly, this discontinuity at the Bertrand limit arises only on distributors” market shares; away but arbitrarily
close to the Bertrand limit, the equilibrium retail prices and profits continue to be given by Proposition 2 (see
Section III for details).

26The concavity of a product’s demand is measured by the demand’s curvature, formally defined as the elastic-
ity of the slope of the inverse demand (see, e.g., Rhodes, Watanabe, and Zhou 2021, 455).

27Formally, let Q4 (p) be arbitrarily close to a unit demand, while Qg (p) is away from it. Suppose M is extract-
ing virtually all surplus in A while pricing B at cost. Consider dropping the price of A by a small amount, say ¢ > 0.
This decreases M’s profits in A by approximately ¢ and increases consumer surplus by €. The latter then allows M
to increase the price of B from c to pp, where vg(cg) — v(pg) = e. This drop in price is therefore profitable for M
whenever (pp — c)Qp(ps) > € = vg(cg) — v(pp), Which never holds if Og(p) is away from the unit demand.

To assess whether a supplier is using a monopoly product to extract rents or to monopolize an adjacent

market, a good proxy is the surplus consumers are obtaining from purchasing that product. The latter can be esti-
mated by using a structural model or by using, when available, blackouts and delisting episodes. Interestingly, such
episodes have become increasingly common in the retail and cable TV markets (Frieden, Jayakar, and Park 2020).
For example, in 2009, Delhaize, a Belgian supermarket, was forced to stop stocking close to 300 Unilever products
after price negotiations collapsed. As a result, Delhaize lost more than 30 percent of its customers to rival super-
markets, particularly Colruyt and Carrefour, according to Brandhome, a marketing agency. See Reuters Consumer
Products and Retail News, “Delhaize Losing Out over Unilever Battle—Survey,” February 16, 2009, https://www.
reuters.com/article/delhaize-unilever-idINLG51937220090216 (accessed June 6, 2023).
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We consider first a prohibition on tying and exclusivity provisions. As the next
proposition shows, this intervention is completely ineffective if M can engage in
refusal to deal:

PROPOSITION 3: Suppose that tying and exclusivity provisions are forbidden. If M
can engage in refusal to deal, then in any equilibrium, M achieves the same profits,
and consumers face the same prices as in Proposition 2.

PROOF:
See Appendix C. B

To see this result more easily, consider the case in which condition (1) holds.
Suppose, moreover, that M publicly refuses to deal with one of the distributors—
say, D,—and approaches D; with the following two-part tariff offer: (WA 1 = Cas
Ty = ma(phsca) + WB(pg‘;cB)) and (wp; = ¢, Tp = 0).Proposition 3 follows
because if D accepts M’s offer, she prices the two products at their monopoly levels
as D, fails to attract consumers because she is not carrying A. M can then extract the
totality of D,’s profits by using T, since if D, rejects this contract, she is no longer
in an advantageous competitive position relative to D, and therefore obtains zero
profits.

An important implication of Proposition 3 is that M can actually follow two dis-
tinct strategies in his goal to monopolize market B, a nondiscriminatory strategy
and a discriminatory one. Under the nondiscriminatory strategy, M increases retail
prices in B by increasing the wholesale prices of all distributors. This strategy, how-
ever, requires both tying and exclusivity provisions. Without exclusives, it is impos-
sible to raise distributors’ wholesale price for B above cp, as nothing precludes a
distributor from accepting the fringe’s cheaper offer for B.>” Without tying, on the
other hand, rejecting M’s offer for B does not imply forgoing A, so inducing all dis-
tributors to sign exclusively with him becomes—as in the single-product case—too
expensive for M.

Under the discriminatory strategy, in contrast, M withholds A from D,, impairing
her ability to compete against D;, who does carry A. As a result, D; can increase
retail prices for A and B without losing market share to her disadvantaged rival D,.
M then fully extracts D,’s profits since those profits arise only because D; is carrying
A.3U

From the discussion above, one may conclude that tying and exclusivity pro-
visions may not emerge in the laissez-faire equilibrium. After all, M can achieve
the same outcome by using simple two-part tariff contracts. Two important points,
however, are to be made on this.

29There are situations outside our model in which M can potentially raise wy above ¢y without exclusives. For
instance, if distributors are constrained in the number of product lines they can carry, a tying requirement suffices
to achieve this, as it makes M’s offer mutually exclusive to that of the fringe without the need to include a formal
exclusivity provision in the contract.

307t is clear that both strategies rely on using A to create vertical differentiation among distributors, but dif-
ferently. The discriminatory strategy increases retail prices by creating this vertical differentiation on-path. The
nondiscriminatory strategy, in contrast, exploits it off-path (i.e., using it to reduce distributors’ reservation payoffs).
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First, these strategies are outcome equivalent only in the Bertrand limit. As we
show in Section III, the nondiscriminatory strategy is strictly preferred by M when
distributors are horizontally differentiated. This is because the nondiscriminatory
strategy allows M to reach the entire mass of final consumers, while the discrimina-
tory strategy does not. Thus, we expect tying and exclusivity provisions to always
emerge in the laissez-faire equilibrium absent any intervention.

Second, the fact that only D, carries A under the discriminatory strategy implies
that prohibiting tying and exclusives (while allowing refusal to deal) can backfire in
terms of consumer surplus if, again, distributors are horizontally differentiated. That
is, consumers, on aggregate, might end up worse off with the intervention relative to
the laissez-faire outcome. This is because, in an effort to obtain access to A, a sub-
set of consumers are forced to move away from their preferred distributor (we also
illustrate this phenomenon in Section III).

In light of the previous discussion, is there a more comprehensive intervention
that ensures that consumers always end up better off relative to the laissez-faire
outcome? A least in theory, the answer is positive. It involves combining a ban on
either tying or exclusives with a prohibition on distributor discrimination and refusal
to deal.

Whether this can be implemented and enforced in practice is certainly open to
debate, as it would require empowering antitrust agencies with the type of informa-
tion and enforcement capabilities usually associated with regulators.”! However,
we believe it is an important benchmark to keep in mind when dealing with cases
involving must-have items: this intervention tells us what is potentially achievable
and how much is required to achieve it. This is the reason we formally state it in the
next proposition.

PROPOSITION 4: Suppose we combine a ban on tying or exclusives with an addi-
tional ban on distributor discrimination and refusal to deal. Then, in any equilib-
rium, M obtains 1, (pff; cA) and consumers pay py = plandpy = cgfor products
A and B, respectively. This is a “robust intervention” in that it unambiguously leads
to higher consumer welfare relative to the laissez-faire outcome.

PROOF:

By a ban on refusal to deal, we mean that M must offer contracts that are accepted
by both distributors in equilibrium. This policy must be implemented on top of a ban
on discrimination since even nondiscriminatory offers can generate discriminatory
equilibrium outcomes when distributors compete.*? For the proof, see Appendix D. ®

31 Moreover, prohibiting distributor discrimination might create inefficiencies if distributors are heterogeneous
in some dimension.

32For example, suppose that condition (1) holds and that M offers both distributors the same two-part tariff
contracts (WA,- = cpTai = ma(PRsca) + ﬂB(pf,f‘;cB)) and (wp; = ¢p,Tp; = 0) fori = 1,2. These offers do not
violate the ban on discrimination, and still allow M to fully monopolize markets A and B. Intuitively, the fixed fee
in A’s contract is so high that it prevents more than one distributor from accepting the contract in any pure strategy
subgame perfect Nash equilibrium.
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The reason such a multifaceted approach works is that it is effective at handling
the two alternative strategies that M can exploit to monopolize market B. While a
ban on tying or exclusives knocks down M’s nondiscriminatory strategy, a ban on
discrimination and refusal to deal limits his ability to raise prices through a discrim-
inatory strategy.

This finishes the presentation of our main results. We devote the next three sec-
tions to generalizing these insights in various dimensions and to providing addi-
tional results that cannot be derived from the baseline model.

II. Market Power in A, One-Stop Shopping, and Full Coverage

In this section, we extend our simple model in three different directions while
maintaining the assumption that final consumers are served by two undifferenti-
ated (i.e., Bertrand) distributors. We leave for the following section the case of
differentiated distributors, as this requires additional assumptions and modeling
techniques.

A. Market Power in Product A

In our first extension, we consider the case in which product A may also be man-
ufactured by a fringe of suppliers, possibly at a higher cost c;{ > c4. Thus, how
much more efficient is M in producing A relative to the fringe captures—in a simple
way—the degree of market power of M over product A.

By using analogous arguments as in the proof of Proposition 2, it is not dlfﬁcult
to show that the retail prices consumers pay in the laissez-faire outcome (p A PB )
are now given by the solution to

3) (glix {7TA (Pasca) + ma(PBicp) st va(pa) + va(ps) > VA<CA) + VB(CB)}

Thus, the only difference with the baseline setting of Section I is that the bud-
get/surplus constraint is now v (pa) + vg(pg) > vA(cA) + vp(cp) instead of
va(pa) +vs(pg) = vg(cg). This is intuitive: if a distributor rejects M’s
tying-exclusive offer for A and B, that distributor can now provide consumers with
a surplus of at most vA(c A) + vB(cB) by accepting the fringe’s offers for A and B.

The solution to (3) is therefore qualitatively similar to the outcome described in
Proposition 2. The only notable feature of the solution to this new problem is that
the extent of monopolization in B, as measured by p Ié cp, 1s decreasing in ¢ f; and
that p g — cpascy — c4. Thatis, the extent of monopolization in B is constrained
by the degree of market power of M over A.

B. One-Stop Shopping
In the model of Section I, we exogenously assumed that all consumers are one-stop

shoppers. This is equivalent to assuming that they face an infinitely high shopping
cost from visiting a second distributor. What happens if that is not the case?
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To explore this possibility, suppose that consumers now face a shopping cost 7 €
[0,00) from visiting a second distributor (visiting the first distributor is still costless
as in Section I), and that this cost is homogenous across consumers. Following simi-
lar steps as in Proposition 2, it is not difficult to show that the retail prices consumers
pay in the laissez-faire equilibrium are given by the solution to

4) énix){m (Pasca) + ma(paicp) st va(pa) + ve(ps) > va(ca)

and va(pa) + ve(Pe) = va(pa) + va(cp) — 7'}-

That is, the introduction of 7 € [O, o0) adds a new constraint to M’s monopoliza-
tion problem (2) since M must now ensure that consumers do not two-stop shop fol-
lowing a deviation of a distributor to procure B from the fringe. The presence of this
new constraint changes the retail prices of the laissez-faire equilibrium as follows.

LEMMA 1: Let p¥° for k = A,B be the solution to problem (4) (where “Isc”
stands for laissez-faire solution under lower shopping costs). Define, furthermore,

pa(r) = v;l(T) and pg(7) = vgl(vB(cB) - T). Then:
* Ifva(pi) +ve(PE) = va(ca)

( Isc lsc) o (PZ&P}?), l'fT > VB(CB) _VB(pg);
PP N okaat). 7 < vatea) — vilol)

* Ifva(pi) + ve(PE) < va(ca)

( Pa-PB ) if vg(cp) — VB(pg) S
(PQC’PQC) = (ﬁA(T)’ﬁB(T))’ ifva(pi) < 7 < vp(cs) - vB(pf),
(PT»?B(T))’ ifr < va(p):

where (pf{, pg) are given as in Proposition 2.

PROOF:
The proof follows directly from the Kuhn-Tucker conditions of problem (4). ®

The logic of the lemma can be understood by looking at when constraints (i) and
(ii) of problem (4) bind. Consider first the case where v4(p%) + va(pE) < vg(ca).
When shopping costs are sufficiently large, i.e., 7 > vg(cp) — vB(pé;), con-
straint (11 is not binding, so the solution to (4) is the same as in Proposition 2:
phe = pk < pifork = A,B.

As 7 falls below vp(cp) — vB(pg), M then adjusts the laissez-faire solution in two
directions. First, he lowers the price of B to satisfy (ii). The latter, however, allows
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him to increase the price of A closer to its monopoly level whlle satisfying (i).
Hence, in that region, p5¢ = pu(1) > pA andplsC = pp(1) < pB

Finally, as 7 continues to decrease, eventually 7 < v, (pff). In that case, con-
straint (ii) holds with slack at A’s monopoly price py, so pi¢ = p'i thereafter, while
the retail price of B continues to be given by constraint (ii). That is, plse solves
vB(pgc) = vp(cp) — 7 or, equivalently, p be — = pg(7). The case where v, (pi) +
Vg (p B) > vB(cB) follows a similar logic, except that the price of A always remains
at its monopoly level.

From Lemma 1, we immediately conclude that the outcome, in this case, is qual-
itatively similar to the one described in Proposition 2. The only difference is that
the extent of monopolization of B is constrained by the shopping cost 7. Moreover,
when 7 is sufficiently high, we are exactly in the outcome described in Proposition
2, while when 7 — 0, we converge to the “no-monopolization” outcome of the
“robust-intervention” of Proposition 4.

C. Full Coverage

In the simple model, we assumed that all consumers are served in equilibrium. A
simple way to introduce partial coverage to the model is by assuming that consum-
ers must incur a cost s € [O, o0) in their first visit to a distributor (as in the simple
model of Section I, we assume that the second visit is infinitely costly). We further
assume that this cost s is heterogeneous across the population ;ef consumers and
described by the atomless cumulative distribution function F(s).™

By using similar arguments as in the proof of Proposition 2, we obtain that the
retail prices consumers pay in the laissez-faire outcome are now given by the solu-
tion to

G) ma {(7(paia) + a(psica) ) F(3(2a )

s.t. va(pa) +va(ps) = VB(CB)}’

where §(pa,pg) = va(pa) + vg(pg). This implies that only consumers with shop-
ping costs s < §(p,pp) make purchases in equilibrium.

Let p4° and p5 be the solution to (5), where “pc” stands for the laissez-faire solu-
tion under partial coverage. If the surplus constraint v4(ps) + vg(ps) > vg(cs)
does not bind, then the solution to this problem is given by the following first-order
conditions:

7Tllc(Pk;Ck) _ f(:V(PA,PB)) for k — AB

(WA(PA§CB) + 7rB(PB§CB))Qk(Pk) F(g(PA,PB))

33We assume that s is heterogeneous because otherwise the equilibrium has either full coverage or no coverage
at all.
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This case is analogous to the full-monopolization case of the baseline model of
Section 1. The only difference is that equilibrium retail prices are strictly below
the single-product monopoly prices (pj;", pg) since M now accounts for the effect
of retail prices on downstream coverage. If, in contrast, the surplus constraint
binds, the solution to (5) is identical to the one characterized in Proposition 2, as
8(pa-pg) = vs(cp). Insum, in this extension with partial coverage, the equilibrium
is qualitatively the same as the one characterized in the simple model of Section I.

II1. Distributor Differentiation

We now extend our analysis to an arbitrary number of horizontally differentiated
distributors. This serves not only to confirm the results of the simple model but
also to derive additional results concerning the implications of different antitrust
interventions.

A. Additional Notation and Assumptions

Consumer Shopping Preferences and Demands.— The model is identical to the
multiproduct version of the model in Section I except that there are now n > 2 dis-
tributors and consumers differ in how much they value shopping at each distributor.

More precisely, consumer / enjoys an extra utility ¢!/ when shopping at distrib-
utori = 1,...,n, where §f is a random shock and < (0, oo) is the reciprocal of
the degree of distributor (horizontal) differentiation.?! This implies that if distribu-
tor D, charges retail prices p4; and pg,; for A and B, respectively, then visiting D; gives
consumer / an (indirect) utility of

Ul(pAi’pBi) = va(pai) + va(psi) + &/

We assume that the elements of the vector of consumer [s utility shocks, &' =
(5’1, .. {ﬁ,) are i.i.d. draws from the same atomless cumulative distribution func-
tion G(x) with support over R and bounded, differentiable, and strictly log-concave
probability density function g(x). We further assume that the vectors of utility
shocks are independent across consumers.

Moreover, as in the simple model of Section I, we assume that final consumers are
one-stop shoppers and that the downstream market is fully covered. Hence, every
consumer Visits a single distributor, the one that gives her the highest utility.”> We
make these assumptions to compare the results of this section to those in Section I
and thus isolate the effects of distributor differentiation.

Finally, we continue to assume that the demand for k = A, B, Qk(p) is differ-
entiable, is downward sloping, and is such that (p — ¢)Q¢(p)/Qk(p) is strictly

34 Asy — 0, distributors become “local monopolies,” while as vy — oo, they become “Bertrand competitors.”

35Given that the utility shocks are distributed over R, the full coverage assumption implies that not visiting
a distributor (the “outside good” in this context) reports a utility of —oco. Although this assumption may sound
extreme, it would be equivalent to normalizing the utility of the outside good to zero while restricting the support of
G(x) to R, (rather than IR). We opted for the first specification since it is more convenient for our simulations (as
we can have shocks distributed according to an extreme value type I distribution).
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decreasing in p for any p > c¢ such that Q;(p) > 0. However, for what follows, we
impose the more stringent condition that m(p;c) = (p — ¢)Qk(p) is strictly con-
cave in p (rather than strictly quasiconcave). This stronger assumption allows us to
greatly simplify the characterization of our results (as Lemma 2 below makes clear).

Payoffs.— Since the varieties of B produced by M and the fringe are perfect sub-
stitutes, if a distributor accepts more than one contract for B, she will optimally
chooses to only sell units of the variety with the lowest wholesale price.?9 With some
abuse of notation, denote by w; = (wA,-, wB,) distributor D;’s “effective” wholesale
prices (i.e., those of the products actually sold by the distributor in equilibrium) and
by p; = (pa»Psi) the prices she charges downstream, where we use the convention
that p;; = wy = oo if D; does not carry k. Thus, the vectors w = (Wy,...,W,)
andp = (py,...,P,) denote the (effective) wholesale prices and retail prices of all
distributors in the market.

To obtain a distributor’s payoff, note that the indirect utility of consumer / from
visiting distributor i is Ul(pi) = u(p;) + €!/~, where u(pi) = va(pai) + va(Psi)
(if py; = oo, then vi(py;) = 0). Hence, the fraction of consumers visiting distrib-
utor i is given by

(6) s(Pap_i) = Pr(”(pi) + &y > I?;X{M(Pi) + {5/7})-
Since D; makes a per-consumer profit of m(p;wi) = (Pri — Wii) Qk(Pri) on
product k (where we use the convention that m(py; = oco;w, = 00) = 0), her

overall profit before fixed fees is

II; = HD(Pi,PJWz‘) = [ZBWk(PkﬁWk)]S(Pi,pi)-

Her proﬁt after fixed fees, in turn, is equal to H = 1II;, - Zk_A g1 1{1 c DM }
where DY denotes the set of distributors that accept M’s contract for product
k = A,B, and 1{X} is the indicator function of event X.

To obtain M’s payoff, on the other hand, denote by D C DM the set of distrib-
utors whose effective wholesale price for k is that offered by M. M’s profits before
fixed fees are then given by Il = > ;.5 Z,-E@;y (Wi — &) Qk(Pii) s (PisP—i).
while his profits after fixed fees are fIM = I, + Zk:A,B Zieply Ty

Equilibrium Concept.—Given that the fringe is a nonstrategic player, M and the
n distributors are playing a bilateral contracting game with externalities (e.g., Segal
1999). As a result, the game might exhibit multiple subgame perfect Nash equilibria
(SPNEs).

As shown in Section I, this was not an issue when distributors were Bertrand
competitors, as all equilibria led to the same outcome. Unfortunately, showing the
same set of results with that level of generality has proven impossible away from the

361f the distributor faces the same wholesale prices for both products, we assume she sells the fringe’s. This
arbitrary tie-breaking rule plays no role in the results of the paper.
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Bertrand limit. Hence, to manage the potential multiplicity, in this section we follow
Segal (1999) and focus on M’s preferred SPNE.

B. The Laissez-Faire Equilibrium

As mentioned above, M and the distributors are playing a bilateral contracting
game with externalities. This implies that the equilibrium can be characterized
by solving M’s contracting problem. In this subsection, we briefly describe M’s
laissez-faire problem and then extend Propositions 1 and 2. In the next subsec-
tion, in turn, we revisit the effect of the different antitrust interventions analyzed in
Section IB.

To start, note that in the laissez-faire equilibrium, it is without loss of general-
ity to (i) focus on M offering all distributors tying-exclusive contracts (wy;, wg;,
T,e; = 1) for i = 1,...,n., and (ii) assume that every distributor accepts
M’s offer.”” Suppose then that M offers contracts with wholesale prices w =
(Wi,...,w,) and let p*(w) = (pj‘(w),p*_i(w)) be the vector of equilibrium retail
prices when every distributor (correctly) conjectures that everyone else is accepting
M’s offer (as formally shown in the online Appendix, p*(w) always exists).

All distributors accepting M’s contract constitute a Nash equilibrium at t = 2 if
and only if the following participation constraints are then satisfied:

(7) HD(p?(W)’p*—i(W);WAbWBi) —T; > max HD(f’i,P*—i(W);OO,CB)

PAi=0:Ppi

forall i =1,...,n.

The left-hand side of (7) is the payoff that distributor D; expects to obtain upon
accepting M’s contract while anticipating that the remaining distributors also accept
M’s offer. The right-hand side of (7), in turn, represents D;’s reservation payoff. It is
the payoff that she obtains if she deviates and accepts the fringe’s offer while all her
rivals conjecture that everyone, including D,, is accepting M’s offer.

In M’s preferred SPNE, all distributors’ participation constraints must be binding
(otherwise, M could profitably raise some transfers without violating participation
constraints). Obtaining the equilibrium transfers from the binding constraints and
substituting them into M’s payoff function, M’s laissez-faire problem becomes

(8) mveleﬁzf,l = Z [WA(iji(W);CA> + WB(PE;’(W)WB)]S(I);F(W)’pii(W))

= D[ max Tl (B (w)io0.c)|-

i |PA—X.PBi

37To see (i), consider an arbitrary equilibrium in which distributors’ effective wholesale prices are given by w.
M can always implement w using contracts of the form (wA,-, wgi T e; = 1) and end up weakly better off, as these
are the contracts that further restrict distributors’ flexibility, allowing M to extract a greater share of distributors’
profits. For (ii), note that M can always offer the contract (WA,-,WB,-, T,-,el-) = (oo ,¢p,0, 1), which is equivalent to
letting distributor D; buy only B from the fringe.
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That is, M chooses w to maximize the difference between total industry profits and
the sum of distributors’ reservation payoffs.

Although problem (8) might seem daunting, it can be greatly simplified. To do
this, let R (p A5 pB) be the reservation payoff of a distributor if all her rivals charge p,
and pp for A and B, respectively, i.e.,

R(pa-ps) = mﬁgxme(ﬁg; cg)H(vvs(Ps) — vva(pa) — vvs(P5))s

where H(x) = [T2G(x+ ¢ )”_1 (¢)d( is the cumulative distribution function of
the random variable max; #{5 y } ¢!. We then have the following result:

LEMMA 2: Suppose that Qi(p) is such that 7rk( j0) = ( — ¢)Ok(p) is strictly

concave in p. Let w" be the solution to (8). Then, pk( ) = pﬁ{for k = A,B,
where

(pi.ph) = ar}grgaX{wA(pA;cA) + 7p(psscs) — nR(pasps) }-
‘Ast/B

Moreover, M’s equilibrium profits in the laissez-faire equilibrium are equal to g M=
WA(PmCA) + WB(PB,CB) - ”R(PA,PB)

PROOF:
The proofs for all subsequent results are in the online Appendix. B

Lemma 2 reveals two important insights about the laissez-faire equilibrium. First,
we can characterize it as if M is choosing distributors’ retail prices directly. Second,
M induces all distributors to charge the same retail prices for product k. With these
results in mind, we are ready to extend Propositions 1 and 2.

PROPOSITION 5:

o When A does not exist,>S M optimally sets wg = cp and obtains zero profits.
Moreover, all distributors charge the same retail price as if they have procured
B from the fringe, i.e.,

Pg(WithOUtA) = argpmaXWB(PBﬁCB)H(’YVB(PBI - ’YVB(P ))

38Mathematically speaking, this case is obtained by multiplying A’s demand by a constant z, zQy (pA), and
setting z = 0.
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* When A is present, M optimally sets wg > cp and obtains profits of HAJ; >

Ty (pj’f;cA). Moreover, the retail price for B charged by distributors on-path,

pg(with A), satisfies
pg(withoutA) < pg(withA) < pE.

The intuition for Proposition 5 is the same as that for Propositions 1 and 2. When
M only has B at his disposal, inducing distributors to accept wholesale prices for B
above the fringe’s cost increases the sum of distributors’ reservation payoffs more
than the corresponding increase in industry profits. As a result, M has no option but
to price B at cp even if this destroys industry profits.

In contrast, when A is also present, distributors know that they will be at a com-
petitive disadvantage if they fail to carry A when their rivals do. M exploits this fact
to induce distributors to accept high wholesale prices for B by threatening to with-
hold A from those distributors that take the fringe’s contract. With this strategy, M
finds it profitable to monopolize product B.

As we also mentioned in Section I, the presence of downstream competition was
a key ingredient in our theory of must-haves. The following proposition formalizes
this result. It also states that the laissez-faire equilibrium with distributor differenti-
ation converges to the equilibrium characterized in Section I as distributors become
Bertrand competitors:

PROPOSITION 6:

s Ify — 0, (PZ,Pg) — (p.pg) and Yy — 7a(piica)-
o Ify — o0, then:

(phph) — aigma)lx{mm;%) + ma(pgics) St va(pa) + va(ps) = va(cs) ).
PAsPB

Al . If . [
iy — WA(}LIQOPX;CA) + WB(,}Lrgopéf;cB)

Proposition 6 shows that as distributors become local monopolies, the retail prices
for A and B converge to the single-product monopoly prices (pﬁ’f, p’[;l). However, in
such a limit, M obtains no more than A’s monopoly profit. This is intuitive: when
distributor differentiation is high, consumers are de facto captive of a particular dis-
tributor. As a result, the portfolio of products offered by distributors does not affect
consumers’ shopping behavior.

C. Revisiting the Effects of Different Antitrust Interventions

We now revisit the effect of the different antitrust interventions analyzed in
Section IB. We begin by providing the analog of Proposition 3 to the current set-
ting: when ~ is sufficiently high (so distributors are close to being Bertrand com-
petitors), M can approximate the laissez-faire outcome by dealing with just a single
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distributor by using a simple two-part tariff contract. Hence, near the Bertrand
limit, a policy that bans tying and/or exclusivity provisions is almost completely
ineffective.

PROPOSITION 7: Let 12[7‘}1 and CS"™ | where the superscript “hd” stands for “highly
discriminatory” offers, denote M’s profit and overall consumer surplus, respec-
tively, if M makes the following offers:

* Distributor i: (wa; = ca,Ty;) and (wg; = cp,Tp; = 0,e; = 0), where Ty; is
chosen such that D; is just indifferent between accepting and not accepting A’s
contract.

e Distributor j = 1,...,i— 1,i+1,...,n: (wAj = o0 ,TAj) and (ij = cp,
TBj = O,ei = 0)

Then,

lim 1% = 1im 15, and lim CS" = lim CS”,
=00 =00 =00 =00

where Iclff; and CSY denote M’s profit and overall consumer surplus in the laissez-faire
equilibrium, respectively.

The intuition for Proposition 7 is the same as that for Proposition 3. When -y
is sufficiently high, M has an alternative way to increase retail prices in market
B without increasing distributors’ wholesale prices: M can withhold A from some
distributors, impairing their ability to compete against distributors that do carry the
product.

Of course, dealing with all distributors by using tying and exclusivity pro-
visions (as in the laissez-faire) is strictly superior for M to this “refusal to
deal” strategy. This phenomenon is illustrated in Figure |1.°° Intuitively, in the
laissez-faire equilibrium, M reaches the entire mass of final consumers, while in
this alternative refusal-to-deal strategy, he does not. However, as  increases, each
individual distributor becomes progressively less important to accessing final con-
sumers, with a single distributor becoming sufficient to freely reach the entire mass
when v — oo0.

As we also mentioned in Section I, M’s incentives to engage in discrimination
and refusal to deal once tying and/or exclusivity provisions are banned immedi-
ately suggest that such interventions might backfire in the presence of horizontally
differentiated distributors. This is because, in an effort to obtain access to prod-
uct A, a subset of final consumers may end up moving away from their preferred
distributor.*"

39Check the supplementary material for the MATLAB codes used to create the different figures found through-
out the paper.

40This source of consumer welfare loss is absent in Proposition 7, as we focus on the limit v — oo, where
consumers’ idiosyncratic preferences for distributors are negligible.
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FIGURE 1. AN ILLUSTRATION OF PROPOSITION 7

Notes: Demands: Qi(p) = M|l — (1 — pi)p] o/ (1=p1), Distribution: G(x) = e ¢ . Parameter values: n = 3,
cp = 1/4,cp = 1/4, 00 = 2,p4 = 3/2, 03 = 1,pp = 1.

As an example, consider an intervention that bans only exclusivity clauses. In an
earlier version of this paper, we showed that irrespective of whether M offers tying
contracts or simple two-part tariffs, M’s contracting problem in this case is

max Ml = 3 [ma(pii(w)ica) + ma(pin(w)ics) s (i (w)-p(W))

= 2, max, To(p,p*(w): 00 ).

That is, M faces the same problem as in the laissez-faire scenario (see equation (8)),
but with the additional constraint that (wg,, . ..,wg,) = (g, .. .,Cp).

Figure 2 compares the solution to this problem against the laissez-faire outcome
for a given set of parameters. Panels A and B plot the equilibrium retail prices for
A and B resulting from M’s optimal offers as a function of In(-y). Building on these
prices, panel C plots the change in consumer welfare over the laissez-faire outcome
resulting from the intervention, and panel D plots M’s profit.

As the figure shows, when distributors are close to local monopolies, M grants dis-
tributors nondiscriminatory access to A and B both in the laissez-faire equilibrium and
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FIGURE 2. THE EFFECTS OF BANNING EXCLUSIVES

Notes: Demands: Qk(p) = )\k[l - (1= pk)p] i/ (1-r) | Distribution: G(x) = e, Population size: 100.000.
Parameter values:n = 3,¢c4 = 1/4,cp3 = 1/4, M = 2,p4 = 3/2, 03 = 1,pp = 1.

after exclusives are banned. In this case, the intervention produces strict gains in con-
sumer welfare despite the fact that retail prices move in opposite directions following
the intervention.*! However, as distributor differentiation decreases, M engages in
refusal to deal and starts dropping distributors—one at a time—until he eventually
serves a single distributor. Under some parameter configurations, this leads to a
reduction in average consumer welfare compared to that of the laissez-faire equilib-
rium, as shown in Figure 2, panel C.

“ntuitively, the ban on exclusives forces M to allow distributors to procure B from the fringe at a lower cost,
increasing distributors’ pricing intensity in the downstream market (compared to the laissez-faire). When distrib-
utor differentiation is high (so not offering A to a distributor prevents a significant fraction of consumers from
purchasing the product), M partially offsets this increase in intensity by increasing wholesale prices for A (note that
retail prices for product k depend on the wholesale prices of A and B). This explains why retail prices for A and B
move in opposite directions following the intervention when + is low enough.
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Thus, banning exclusives and/or tying can sometimes improve welfare, can back-
fire in other cases, or can be ineffective. Consequently, to ensure that consumers
always end up better off relative to the laissez-faire outcome, a more comprehensive
intervention is needed. This leads to Proposition 8, which generalizes Proposition 4
for an arbitrary level of distributor horizontal differentiation.

PROPOSITION 8: Consider a “robust intervention” combining a ban on either tying
or exclusives with a prohibition on distributor discrimination and refusal to deal.
Denote by CS" and CS"™ the overall consumer welfare under the laissez-faire and
robust-intervention equilibrium, respectively. Then, ACS = cst—cst > 0,
and the intervention results in a Pareto improvement for all consumers with respect
to the laissez-faire equilibrium.

IV. Private Offers

In our last extension, we consider the implications of M’s offers being private.*”
In particular, we show that our must-have mechanism continues to hold under pri-
vate offers with passive beliefs, but only in the presence of upstream contractual
frictions (e.g., linear contracts). Intuitively, private offers lead to supplier oppor-
tunism, and such opportunism is maximized when fixed fees are available. Hence,
in this last case, M is unable to raise wholesale prices above the products’ marginal
costs. However, upstream contractual frictions ameliorate M’s opportunism, restor-
ing the must-have monopolization mechanism.

To make these points formal, consider the setting with horizontally differentiated
distributors of the previous section but with private offers. We use “pairwise-proofness”
with passive beliefs (also referred to as a “contract equilibrium”) as our equilibrium
concept (Crémer and Riordan 1987; O’Brien and Shaffer 1992; Segal 1999). That
is, (i) equilibrium offers must be immune to bilateral deviations between M and
each of the distributors, and (ii) even after observing an unexpected offer from M, a
distributor believes that other distributors still face their equilibrium offers.*

Suppose first that fixed fees are feasible. As in the model with public offers, it is
without loss to assume that M offers distributors tying-exclusive contracts (WA,-, Wi,
T,e, = 1) and that every distributor accepts M’s offer. However, since distributors
never see each other’s contracts, the prices charged by D; depend only on the offer
made to that distributor:

9) P?(Wz‘) = argmaXHD(Pi,Pe—iQ Wais WBi)
(pAivai)

= arg max{ (7TA (Paiswai) + TB(PBisWai) )S(Pia p<)) },
(pAivai)

“21n the online Appendix, we discuss further extensions such as (i) considering more products, (ii) introducing
bilateral contractual frictions in the public offers case, (iii) changing the bargaining protocol from take-it-or-leave-it
offers to a “Nash-in-Nash” bargaining protocol, and (iv) making the fringe strictly more efficient than M or replac-
ing it with a single-product strategic rival, among many others.

43We use the weaker notion of pairwise-proofness with passive beliefs, rather than the stronger notion of perfect
Bayesian equilibrium with passive beliefs since the latter might not exist when downstream competition is suffi-
ciently intense (see Rey and Vergé 2004 for details).
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where p?; is D;’s conjecture about the retail prices charged by her rivals. If
D; holds passives beliefs, she accepts M’s offer if and only if HD(p;‘(Wi),pe_,-;
wA,»,wB,) T; > max;, oo,i,BiHD(f),-,p"_,-;oo,cB). Pairwise-proofness then implies
that M’s equilibrium offer to D; must maximize M’s profits subject to the afore-
mentioned participation constraint while taking the offers to other distributors

fixed:

maxT){ [(WAi — ¢a)Oa(Pai(Wi)) + (wai — CB)QB(pg,-(wi))]s;f(w) LT

(WAhWBiv i

+2 [((WA/' — ca)Qa(Pii(W)) + (ws — CB)QB(PEj(W;))>s}‘(w) + Tj]

J#

s.L. HD(p;'k(wi)’pii;WAiaWBi) —T; > max_ IIp(p,p%;00,cp) },

PAi=O:PBi
J— * — *
where w = (w;),_,; , and sj(w) = s(pi( i) (p]( Hé) Since the par-
ticipation constraint in the above program must be blndmg (otherwise, M could
profitably deviate by increasing the transfer), we can solve for 7; from the binding
constraint. Substituting the newly found expression in the objective function and

omitting terms that do not depend on w; = (wAi, wB,-), we find that the wholesale
prices that M offers D; must satisfy

max {[WA Pai(Wi); CA) + TFB(PEi(Wi)WBi)]S?(W)

(WarWai)

+ [WA(p;;i(wi);WAi) + WB(PEi(Wi)QWBi)] [S(P?(Wi)’l’ii) - S?(W)]

+2 [( waj — €a)Qa(Pai(W))) + (ws — CB)QB(pEj(Wj)))s}‘(w)] }

J#
From here, it is easy to see that there exists an equ111br1um in which w (CA, CB)
forall i = 1,...,n. Indeed, if we set Wf (WZ,WBJ) = (CA,CB) for allj # i

in the above expression, then the equlhbrlum is given by the following conditions:

pli = (p;f(CA’CB))ﬁgi’
Wff = argmax{ [WA(P/*M(W[')WA) + WB(p§i<Wi);cBi)]S?(W)
(Waiwsi)

+ [WA(Pf;i(Wi)QWAi) + 7TB(I"EI'(Wi);WB")]

< [s(p7(w)-p%) = si(w)] }+
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which has solution Wff = (ca cB).44 This result can, in fact, be strengthened:
O’Brien and Shaffer (1992) show that the unique contract equilibrium of a game
involving private offers, horizontally differentiated distributors, and nonlinear con-
tracts (as in our setting) involves marginal-cost pricing, i.e., wlf (ca>cp) for all
i = 1,...,n. Hence, when fixed fees are available, M cannot monopolize market B,
as he is unable to raise products’ wholesale prices above their marginal costs.

Note, however, that this marginal-cost pricing result applies to both A and B
despite the former product being perfectly monopolized by M. Hence, the lack of
monopolization in B is presumably explained solely by the emergence of supplier
opportunism, not because A’s must-have nature is lost when offers are private.

To evaluate this conjecture, suppose fixed fees are unfeasible and consider
the case where M offers all distributors tying-exclusive contracts of the form
(Waiwpire; = 1).Asbefore, the retail prices charged by D; are given by (9), although
her participation constraint is now HD(pf(wi),pe_i;wA,», wB,-) > MaxXp, —oo HD(f),-,
P’ oo,cB). Pairwise-proofness then implies that M’s equilibrium offer to D; must
solve

max { [(WAi - CA)QA(PZ:‘(W[')) + (WBi - CB)QB(PEi(Wi))]S;F(W)

(WAisWBi)

+y [( waj — €a)Qa(Pai(W)) + (ws — CB)QB(PE(WJ)))S;(W)]

J#

s.t. HD(p?(Wi)’pe—i;WAiaWBi) > _max HD(f’i’pe—i;oo,CB)}-

Pai=O0:Ppi

From here, it is easy to see w/l(,- > ¢, and wg,- > cp by considering, for instance,
the case where D;’s participation constraint is not binding (so M is, in effect, acting
as a blockaded monopolist in both markets).

To see that it is A’s must-have nature that drives the monopolization in market B
(rather than a new mechanism arising from offers being private), consider the case
where A does not exist. Then, D,’s participation constraint becomes

. e . e
max 75(Peiswei)S(PHPSi) > max (i cs)s(PuPL)
3 15
D;’s payoff from accepting M’s contract D;’s payoff from accepting the fringe’s contract

just as in the case of public offers, when A is not present, M has no option but to
offer B at cost. Distributors’ reservation payoffs increase too rapidly as M tries to
increase wpg; above cp.

This can be satisfied only if wg; < ¢, so in equilibrium, M sets wgl- = cp. Hence,

44This follows because the first term of the second expression is maximized at wff = (cA,cB), while the
derivative of the second term with respect to wy; is always equal to zero when p¢; = (pj (cA,cB)) i irrespective
of the value of w; = (wy;,ws;) (as both [x(pl-*(wi),p"_,-) — si(w )] and d/@wk,[s pi(Wi).p%i) — s (w)] are equal

zero when p¢; = (p_;(CA,CB)>j%i'
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Similarly, if A is present but tying offers are unfeasible, D;’s participation con-
straint becomes

D;’s payoft from accepting M’s contracts for A and B

(glj%){(m(!’m; wai) + m5(Pgis WBi))S(pi,pe_,‘)}

> (gi’;){(ﬂA(pAi;WAi) + 7r13(177131';013))3”(1’1"1’51')} )

D;’s payoff from accepting M’s contract for A and the fringe’s contract for B

which, again, can only be satisfied if wg; < cp. Hence, without tying A to B, M is
unable to increase B’s wholesale price above the fringe’s cost.

It is important to highlight that in our setting with private offers, upstream con-
tractual frictions are needed for monopolization because they ameliorate supplier
opportunism. This is in contrast to the papers by Greenlee, Reitman, and Sibley
(2008); Calzolari, Denicolo, and Zanchettin (2020); and de Corniére and Taylor
(2021) discussed in the “Related Literature” subsection, where contractual frictions
are needed because they create double marginalization.

Although this might seem like a mere theoretical curiosity, it has an important
policy implication: while in those papers the extent of monopolization disappears as
downstream competition intensifies (since double marginalization vanishes), in our
setting it does not. Hence, our theory—whether under public offers with or without
contractual frictions™® or under private offers with contractual frictions—provides
a better fit for monopolization cases involving must-haves, where it has been estab-
lished that competition among distributors is relatively intense.

V. Final Remarks

In this article, we have developed a new theory of monopolization that better fits
the market conditions observed in the antitrust cases involving so-called “must-have”
items. Our theory should prove useful not only to courts housing such cases (see the
Introduction for examples) but also to regulators and policymakers in charge of, for
example, drafting new regulations or screening different types of mergers.

For an example concerning new regulations, consider the rules governing retrans-
mission consent negotiations (RCNs): these are guidelines under which over-the-air
television broadcasters negotiate with cable operators for billions of dollars in com-
pensation in return for permission to retransmit their signals.* In 2014, the US
Congress directed the Federal Communication Commission (FCC) to review the
guidelines governing RCNs. In response, the FCC released a Notice of Proposed

43In Sections I to III, we assumed that M’s public offers can include fixed fees. However, as we show in the online
Appendix, our results continue to hold when M makes public offers that are subject to upstream contractual frictions.

460nly in 2013 did broadcasters receive approximately $3.3 billion in retransmission consent payments. See
NERA Economic Consulting: Delivering for Television Viewers: Retransmission Consent and the US Market for
Video Content. https://www.nera.com/content/dam/nera/publications/2014/PUB_Retransmission_Consent_0714.
pdf (accessed February 7, 2022).
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Rulemaking seeking comments on whether the tying of broadcast signals with other
networks should be prohibited in the context of RCNs.

The FCC was particularly concerned that tying arrangements might force cable
operators to purchase less popular programming that they did not want—potentially
foreclosing smaller content producers and increasing prices paid by final consum-
ers—to have access to “must-have” broadcast programming needed to retain sub-
scribers.*’ Our theory supports these concerns but, at the same time, warns us that
simply prohibiting tying may sometimes harm consumers unless additional mea-
sures designed to curb suppliers’ incentives to engage in refusal to deal are incorpo-
rated into the rules governing RCNs.

Our theory should also prove useful when screening conglomerate mergers. For
instance, in their evaluation of the merger between Procter and Gamble and Gillette
(EU Case No. COMP/M.3732, 2005), EU authorities expressed concerns about the
increased incentives of the newly created entity to leverage its strong market position
from one market to another given the significant number of “must-have brands” that
the two parties owned (e.g., Ariel and Head and Shoulders for Procter and Gamble
and Oral B and Gillette razors and blades for Gillette). Our theory suggests that those
concerns are justified, although the implications of must-have items for such types of
transactions are certainly worth exploring more closely in future work.*

APPENDIX A. PROOF OF PROPOSITION 1

We show that if in equilibrium wg; > cp for some i = 1,2, then M must be
obtaining strictly negative profits, a contradiction. We do this by characterizing an
upper bound of M’s equilibrium payoff.

To start, in equilibrium, there is no loss of generality (i) to focus on the case
where M offers all distributors contracts with exclusivity provisions and (ii) to
assume that every distributor accepts M’s offer.** Suppose then that in equilibrium
M offers contracts with wholesale prices w = (WBlaWBZ)’ where wg; < p§ =
argmax,, mz(pp;cp) for i = 1,2 (the proof for when wy; > pj for some i fol-
lows the exact same logic). The on-path downstream equilibrium prices are pp; =
prj = max{wg;,wg} = pp(W). Itis then an equilibrium for both distributors to
accept M’s offers if and only if the following participation constraints are satisfied:

D;’s on-path profits from accepting M’s offer

(A1) [PE(W) - WBi] QB(PE(W)) — T,

> [p}(w) — CB] QB(pg(W)) for i = 1,2.

D;’s deviating profits from accepting the fringe’s offer

47“Implementation of Section 103 of the STELA Reauthorization Act of 2014 /Totality of the Circumstances
Test,” 80 FR 59706 (October 2, 2015).

48 See Ide (2023) for a new explanation for why conglomerate mergers can increase wholesale and retail prices.
His theory, however, does not involve must-have items or foreclosure/monopolization.

49To see (i), consider an arbitrary equilibrium in which distributors’ wholesale prices are w = (w1, wpp). M
can always implement the same vector using contracts of the form (wpg;, Tg;,e; = 1) and end up weakly better off,
as exclusivity provisions restrict distributors’ flexibility, allowing M to extract a greater share of distributors’ profits
(crucial in this argument is the fact that the fringe is a nonstrategic player). For (ii), M can always offer the contract
(wpi = ¢, Tp; = 0,¢; = 1), which is equivalent to letting D; buy B only from the fringe.
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While D;’s on-path profits—the left-hand side of (10)—are clear, D;’s profits from
deviating to the fringe’s contract are equal to [pg(w) — cB] Op (pE(W)) because, fol-
lowing the deviation, D;’s optimal response 1s to undercut D;’s on-path price by a
small amount and to capture the entire market.

Now, M’s payoffin any equilibrium is bounded above by M’s payoffin his preferred
SPNE. Moreover, in M’s preferred SPNE, both distributors’ participation constraints
must be binding (Segal 1999), which implies that T, = —(wp; — cB)QB(pE(W)).
Substituting these fixed fees into M’s payoff function and assuming, without loss,
that wg; < wp, implies that M’s profits in his preferred SPNE are

1™ = (wg1 — ¢g)Qp(Wp2) + Tpi + Tpp = —(wp2 — cp) Qp(Wp2)-

This expression is strictly negative unless wg, = cp, which immediately implies
that wg, = cp (recall that we set wg; < wp,). Hence, in equilibrium, it must be
that wg; = cp and Ty, = O for i = 1,2; otherwise, M obtains strictly negative
profits in his preferred SPNE and, therefore, in any equilibrium.

APPENDIX B. PROOF OF PROPOSITION 2

Let A = vs(pX) + vs(pE) — ve(cp). The solution to (2) is given by
IfA > 0,p4 = pjandpy = p}.
IfA < O,pi}; = Pa andpg = pp, Where

(B1) (PasPB) = ar(gmé)lx{WA(PAécA) + 75(Ppi Cp)
PasPB

s.t. vA(pA) +VB(PB) = VB(CB)}’

and where we are using the property that (p — ¢)Qx(p)/Qk(p) is strictly decreasing
in p for k = A, B, to ensure that the solution to (11) is unique. Now, regarding the
proof of the proposition, for ease of exposition, we have split it into two cases: (i)
A > Oand (ii) A < 0.

LEMMA 3: If A > 0, then in any equilibrium, M obtains 7,(pk;ca) + 75(P: cp)
and consumers pay p'y and p¥.

PROOF:

To simplify notation, let " = 7, (pXsca) + m5(pk;cp) be the maximized
industry profits, and define 11}, as M’s payoff in an SPNE. We will first show that
IT}; = U™, and then we use it to show that consumers therefore must be paying p’y
and p¥ in any equilibrium.

To show IT}, = U™, we will establish that both ITj, < ¥"and U™ < IIj},. That
Iy, < U™ is immediate: since distributors must earn nonnegative profits in equi-
librium (they can always reject all contracts), M’s profits cannot be (strictly) higher
than the total industry profits generated. Thus, 1Ty, < U™ as U™ is the maximum
possible level of industry profits attainable.
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To prove W™ < 1T}, on the other hand, suppose that M offers (wA,- = pi,wpg =
pE. T = —¢/2,¢; = 1) toi = 1,2, with e > 0. If we can show that the unique
equilibrium of the continuation game involves both distributors accepting M’s offers,
then we have established that U™ < II}, since the above offers secure M a payoff
of U"ase — 0.

Because a distributor that rejects M’s exclusive offer is always weakly better off
accepting the fringe’s contract (rather than not accepting a contract at all), the con-
tinuation game accepts the following equilibrium candidates:

* Both distributors reject M’s offers and accept the fringe’s contract. If so, both
distributors charge cp on-path and obtain zero profits. This candidate, however,
cannot be an equilibrium, since a distributor who deviates and takes M’s offer
would secure at least €/2 > 0.

* One distributor—say, D;—accepts M’s offer, while the other distributor accepts
the fringe’s offer. This cannot be an equilibrium either. Because vA(p,T) +
vg(p%) > vg(cg), D, would be making no profit on-path, while deviating to
accept M’s offer would secure her at least €/2 > 0.

* Both distributors accept M’s exclusive offers. If so, both distributors charge
pA and p% and obtain each €/2 profit on-path. This is clearly an equilibrium
(and, thus, the only one), for if a distributor deviates and takes the fringe’s con-
tract, she fails to attract any consumer—as v, (p) + vg(pg) > vp(cp)—and,
hence, makes no profits.

Having shown that I}, = ", it is then immediate that consumers must be pay-
ing p’t and p%. Otherwise, total industry profits are strictly less than W™, imply-
ing that IT}, < W™, as M’s profits cannot be larger than the total industry profits
achieved, a contradiction. B

LEMMA 4: If A < 0, then in any equilibrium, M obtains ¥ = Ta(Pasca) +
7p(Dp;cp) and consumers pay p, and pp.

Proving this lemma is slightly more involved, so we split its proof into three
smaller claims. As before, let 11}, be M’s payoff in an SPNE, and define Hp PNE as M
’s payoff in his 5preferred SPNE, which by construction cannot be smaller than H Mo
ie., Il < Hp

CLAIM 1: If A < 0, then in any equilibrium, M can secure at least U, i.e., 11}, > U.

PROOF:

Suppose M offers (wa; = pa.wp = pg. i = —€/2,¢; = 1) toi = 1,2, with
e > 0. By using similar reasoning as in Lemma 3, it is possible to prove that the
unique equilibrium of the continuation game following these offers involves both
distributors accepting the offers. This implies that IIj, > W, since these offers
secure M a payoff of at least W as ¢ — 0. B

CLAIM 2: If A < 0, then in any equilibrium, M can secure at most U, ie, I, < WU.
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PROOF:

Since M’s payoff in any SPNE is bounded above by M’s payoff in his
preferred SPNE, i.e., [T, < HM the 1dea of the bproof is to show that M can
secure at most W in his preferred SPNE ie., IT5, M < W. To characterize this
upper bound, we proceed as in the proof of Proposition 1.

First, in any Nash equilibrium, it is without loss of generality to (i) focus on M
offering all distributors the most complex contracts available, i.e., tying contracts
with exclusivity provisions (wy;,wg;,Tie; = 1), and (ii) assume that every dis-
tributor accepts M’s offer. Suppose then that in equilibrium, M offers contracts with
a vector of wholesale prices W = (w,y, W1, Wa2, Wp ), and without loss of gener-
ality, assume that v, (wy;) + vg(wg1) > va(waz) + vg(ws2). To further simplify
the proof, assume that if both distributors offer consumers the same surplus, the
tie-breaking rule is that all consumers buy from D; (the proof can easily be general-
ized to an arbitrary tie-breaking rule).

The fact that v4(wa;) + va(Wp1) > va(waz) + vg(ws2) plus Bertrand compe-
tition implies that on-path D, charges pi,(W) = wa, and pp(W) = wp, for A
and B, respectively. The retail prices charged by Dy, in turn, satisfy the following
problem:

(PZ](W),P&(W)) = argmaX{WA(PAl;WAl) + 7g(Pa1:WE1)
(PAlsPBl)

s.t. va(par) +ve(Ps1) > va(waz) + VB(WB2)}-

This implies that only D is selling strictly positive units on-path. Accepting M’s
offers is a Nash equilibrium if and only if the following participation constraints are
satisfied:

Ta(Pai(W)swai) + 7s(PEi(W)swai) — T; > Ri(piaj(W).pg(w)) fori = 1,2,

where

(B2)  Ri(pajps) = {H}%XWB(ﬁB;CB>

s.t. vB([?B) > VA(ij) +VB(PBj) - el{i = 2}}

is D;’s reservation payoff given that on-path D; is expected to charge (ij, ij). That
is, R; (ij, ij) is the maximum profit that D; can obtain by deviating to the fringe’s
contract. Regarding problem (B2), two clarifying remarks are made: (i) we use the
convention that R;(pjpg;) = 0if the solution to the problem is unfeasible, and (ii)
the term e1{i = 2} is due to the assumed tie-breaking rule.

In M’s preferred SPNE, both distributors’ participation constraints must be
binding; otherwise, M could increase his equilibrium payoff. Obtaining the equi-
librium transfers from the binding constraints, substituting them into M’s payoff
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function, and using the fact that D is the only distributor selling on-path implies
that M’s payoff in his preferred SPNE is the solution to the following problem:

HI’SPNE = mvg}x{(wm - cA)QA(p/’Ql(W)) + (wp — CB)QB(pEI(W)) + 71+ Tz}

= max{ﬁA pAl( )ic )+7TB(PBI( ): B)

= Ri(pia(W)-Pin(W)) = Ra(Pin (W)-Pin (W) }

With this in mind, define @™ as the value function of the following auxiliary problem:

(B3) gf{}%{m(mﬁ%) + 7TB(PB1§CB) - R2(pA1’pBl)}-
Itis clear that ®* > TI}; 7PV in the auxiliary problem, (i) M controls prices directly
(instead of indirectly via w), and (ii) D;’s reservation payoff is assumed to be
zero. Using the property that (p — ¢)Qk(p)/Qk(p) is strictly decreasmg in p for
k = A,B,itis then possible to prove that ®* = W. Thus, IT}; < HM < oF =
U,s0llj, < 0. m

CLAIM 3: If A < 0, then in any equilibrium, M obtains of ¥ = ma(Pasca) +
7TB(]_)B; CB) and consumers pay p, and pp.

PROOF:

From Claims 1 and 2, we have that I}, = . To prove that consumers must be
paying p, and pg, we follow the proof in Lemma 3 and suppose otherwise, in which
case total industry profits are strictly less than W. However, we know that M’s payoff
in any equilibrium is bounded above by the total industry profits (since distributors
must earn nonnegative profits in equilibrium), which implies that IT}, < W, a con-
tradiction. B

APPENDIX C. PROOF OF PROPOSITION 3

Suppose that M offers nothing to D; and the following two-part-tariff contract to
Di: (WAl = CAaTAz = TA) and (WBt = Cp, TBl = 0) where TA = WA(pAJ'A) +

7TB(p B,CB) — e with e — 0. Suppose also that the unique equilibrium of the con-
tinuation game following these offers is for D; to accept M’s offer (we later verify
that this is indeed the equilibrium).

Since v4(ca) + vg(cg) > vg(cp), Bertrand competition implies that on-path D;
charges pj; = cp for product B (the only product that she carries). The retail prices
charged by D; on-path must therefore satisfy the following condition:

(Panpii) = argmax{ma(paisca) + 75(Psiscs)
(pAi’pBi)

s.t. va(pai) + va(psi) = VB(CB)}'
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That is, D; charges the retail prices of Proposition 2, i.e., px; = pﬁ{ and pp; = pg.
This implies that on-path D; makes no profit, D; obtains II; = WA(pZ; cA) +

WB(pg;cB) — T4 = €,and Mobtains Iy, = Ty; = WA(pZ; cA) + WB(pg; cB) — e

Given D;’s payoff, accepting M’s offer is clearly an equilibrium. A deviation to
take the fringe’s contract would leave her with nothing as opposed to € because D; is
charging cj for B on-path. To verify that this is indeed the unique equilibrium of the
continuation game, let us look at the other possible equilibrium candidate, which is
for D; to reject M’s offer and accept the fringe’s offer along with D;. Doing so reports
D; no profit on-path, while deviating to take M’s offer reports her €, implying that
this candidate cannot be an equilibrium.

Thus, the unique equilibrium of the continuation game involves D; accepting M’s
offer. However, if so, then in any equilibrium, ITy, > 4 (pi{; cA) + WB(pg; cB), as
M can always secure this amount with the above offers by letting ¢ — 0. Moreover,
by Proposition 2, we know that 7, (pZ; cA) + 7p (pg; cB) is the maximum possible
profit when tying and exclusives are available, so Iy, < 7, pi{; CA) + mp (pg; cB)
in the absence of tying and exclusives. Consequently, in equilibrium, it must be that
Iy = m4 (pz; cA) + ﬂB(pg; cB). By the exact same reasoning as in Proposition 2,

the fact that I}, = WA(pZ;cA) + ﬂB(pg;cB) immediately implies that in any
equilibrium, consumers must be paying retail prices pi‘ and pg.

APPENDIX D. PROOF OF PROPOSITION 4

We first show that if either tying or exclusives are forbidden, and discrimination and
refusal to deal are banned, then in equilibrium, M obtains 74 (pg"; cA) and consumers
pay pi = pi and pg = cp. We do this by first analyzing the case where exclusives
are banned and then the case where tying provisions are forbidden. Afterward, we
show that consumer welfare is strictly higher than in Propositions 2 and 3.

A. Equilibrium If Exclusives Are Forbidden

Given the restrictions on the space of contracts, the equilibrium involves M offer-
ing either tying contracts or two-part tariff contracts. We show that in both situa-
tions, 113, = WZ‘(pﬂ; CA), and consumers pay p; = p% and pj = ¢ for products
A and B, respectively.

Equilibrium with Tying Offers.—First, we consider an equilibrium where M
offers tying contracts. The ban on discrimination implies that M must offer both
distributors the same contract (wy, wg,T).

We first claim that in equilibrium, it is without loss to focus on wp < c¢p. Indeed,
because exclusivity provisions are forbidden, and given that the fringe’s contract
does not involve a fixed fee, a distributor is always weakly better off accepting the
fringe’s contract. Hence, if M sets wg > cp, distributors ex post choose to source B
from the fringe even if they also accept M’s offers, so setting wg > cp is outcome
equivalent to setting wy = cp.
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We additionally claim that the ban on refusal to deal implies that 7 < 0. Recall
that the ban forces M to offer contracts that are accepted by both distributors in
equilibrium. With this in mind, notice that because both distributors have wholesale
costs of w, and wp for A and B, respectively, equilibrium retail prices are equal
to pa; = wy and pp; = wyfori = 1,2 (recall that wg < c¢p), so distributors are
making no profits before fixed fees. Hence, for both distributors to accept M’s offer,
it must be that 7 < 0.>°

Thus, if M makes tying offers, his profits in equilibrium are I}, =
(Wa — ca)Qa(wa) + (wp — cg)Qp(wp) + 2T, where wy < cpand T < 0. Since
in equilibrium, M is maximizing his profits, it must be then thatw, = p{,wp = cp,
and T = —e¢ (withe > Obute — 0), which implies that [T}, = 7, (pi;cs) and
that consumers pay prices equal to pi{ = p’{ and py = cpfor A and B, respectively.

Equilibrium with Two-Part Tariffs.—Consider now a potential equilibrium where
M offers two-part tariff contracts. The ban on discrimination implies that M must
offer both distributors the same contracts (w4, T4) and (wg, Tg). Following the same
logic as in the tying-offers case, the lack of exclusivity provisions implies that wg <
cg- The ban on refusal to deal, on the other hand, implies that 7, + T < 0.

Thus, if M makes two-part tariff offers, his profits in equilibrium are 11}, =
(Wa — ca)Qa(wa) + (wp — cg)Qp(wg) +2(Ta + Tp), where T+ T < O.
Since in equilibrium, M is maximizing his profits, it must be that w, = pX, wg =
cg, and Ty + Ty = —e (with € > 0 but ¢ — 0), which implies that II}, =
T (pﬁ\"; cA) and that consumers pay prices equal to pi = p’y and pjj = cpfor A and
B, respectively.

Equilibrium Existence—Formally speaking, the above arguments only
showed that if an equilibrium in pure strategies exists, then it must be that 11}, =
Ty (pff; cA) and that p} = p¥and pj = cg(we showed this by considering the only
two possibilities: equilibrium in tying and equilibrium in two-part tariffs).

However, it is easy to see that M offering (w, = pX,Ty = —¢) and (wz = cp,
Tz = —e¢) to both distributors is an equilibrium of the game and that such offer-
ings satisfy all the contract restrictions. The same can be said about M offering
(wA = piwg = ¢ T = —6/2) to both distributors.

B. Equilibrium If Tying Provisions Are Forbidden

Given the restrictions on the space of contracts, the equilibrium involves M offer-
ing either exclusive or nonexclusive two-part tariff contracts. We will show that
in the exclusive two-part tariff case, Il = m4 (p,’}l; cA), and consumers pay p} =
pix and pg = cp for products A and B, respectively. This is sufficient to prove the

39Since we have not specified a particular tie-breaking rule for when a distributor is indifferent between accept-
ing a contract or not, the strict inequality in 7 < 0 is needed to ensure that both distributors are strictly better off by
accepting the contract (to fulfill the no-refusal-to-deal requirement). If we instead assumed that distributors break
indifferences in favor of M’s contract, a weak inequality is sufficient. It is important to highlight that the tie-breaking
rule is irrelevant for equilibrium prices and profits, as in the optimum 7' T 0.
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statement since in the previous subsection we already showed that the outcome with
nonexclusive two-part tariffs was the same.

Equilibrium with Exclusive Two-Part Tariffs.—In this case, the ban of discrimi-
nation implies that M must offer both distributors the same contracts (wA, TA) and
(wg, Tpe = 1).

We now claim that in the absence of tying provisions, the ban on refusal to deal
implies that the following inequalities must hold:

(D1) —(Ty+ Tp) > max{ov_TA + (wp — cp)Op(wp)1{wp > CB}},
—(Ta + Tp) > max{0,—T,},
—(Ty + Tg) > max{0,—Tg}.

Indeed, given that both distributors must be accepting M’s contracts for A and B in
equilibrium, on-path retail prices must be pi; = wy and pp; = wg fori = 1,2,
so the equilibrium profits of distributor D; are — (T4 + Tg). The first inequality
in (D1) comes from the fact that a distributor can always deviate and accept M’s
contract for A plus the fringe’s offer for B only and obtain at least max{O, =T, +
(wg — cg)Qp(wp)1{wp > cB}}. Hence, for D; to accept both contracts, a necessary
condition is that — (7, + Tj) > max{O,—TA + (wp — cp)Qp(wp)1{wp > cB}}.
In turn, the second and third inequalities in (D1) come from the fact that distributor
D; can always accept M’s contract for k = A, B exclusively and obtain a payoff of
at least max{O, —Tk}. Thus, to satisfy the no-refusal-to-deal condition, a necessary
condition is that — (T, + Tp) > max{0,—T;} fork = A,B.

Consequently, if M makes two-part tariff offers with exclusives, his profits in
equilibrium are I} = (w4 — ca)Qa(wa) + (wp — c5)Qp(wg) + 2(Ta + Tp),
where T, T, and wg must satisfy (14). Since in equilibrium, M is maximizing his
profits, this implies that w, = pi,wp = cg,and Ty = Tz = —e (withe > 0but
€ — O) Hence, 1Ty, = my4 (p,T;cA), and consumers pay prices equal to p; = p¥
and py = cpfor A and B, respectively.

C. Consumer Welfare Is Higher than in Propositions 2 and 3

Consumer welfare in this case is CS" = v, (p4) + vg(cp). while in Propositions
2 and 3 it is equal to

cs¥ — VA(PZ) + VB(pg) = max{vA(pZ’) + VB<P§1)’VB(CB)}'

Hence, ACS = CS" — €S is equal to vg(cp) — vg(pE) > 0 when vy(pd) +
vg(pE) > vg(cg) and equal to ACS = vy(p}) > 0 otherwise.

D. A Caveat

We have focused on contracts of the form (WA,-, Wais Tai» Tgis e,-). Expanding the
contract space to allow for contingent contracts—where, for example, any fixed fee
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is not paid up front but is contingent on making a positive sale—calls for tightening
our robust intervention. To prevent distributors from signing contracts that result
in no sales, the robust intervention must require M offering nondiscriminatory and
meaningful contracts—that is, contracts that lead to positive and meaningful sales
in equilibrium by all distributors. In a world of heterogeneous distributors, this can
only make monitoring such interventions even more difficult.
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