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Abstract

We study exclusive ownership of an input that lowers the cost of quality provision.
Two firms first compete for exclusivity and then compete in quality and prices in a
covered discrete-choice market. We derive existence conditions for the quality–price
equilibrium under non-exclusivity and exclusivity, and show exclusivity is the unique
equilibrium outcome. Compared to non-exclusive access, the excluded firm offers
lower quality and price, reducing net utility, while the exclusive owner raises both;
with sufficiently weak downstream competition, price rises more than quality (pass-
through above one), so exclusivity harms all consumers. Consumer surplus effects
depend on the taste distribution: under logit demand exclusivity is always harmful,
whereas under uniform tastes it can raise consumer surplus at intermediate levels of
competition. With demand asymmetries, the larger firm wins exclusivity and con-
sumer harm is smaller. Targeting only “large-firm” exclusivity can reduce welfare and
consumer surplus.
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1 Introduction

There are many situations where competing firms can affect their rival’s cost of quality provision
relative to their own by engaging in certain practices in upstream markets. For example, a vertical
merger or an exclusive contract in the upstream market results in the owner of the input lowering
its cost of quality provision and not sharing/licensing the input/technology with a downstream ri-
val. Technology licensing firms bid for exclusivity of a cost-reducing input (Kamien and Tauman,
1986). AT&T had exclusive contracts with Apple for their iPhones from 2007 to 2011 preventing
Verizon, its primary rival in the US, from accessing a superior product. Exclusive dealing contracts
are widely used by App stores (Apple and Google Play), video streaming (Amazon, Netflix), mu-
sic streaming (Apple, Tidal, Spotify), videogames (Steam, Sony PS4, Nintendo), Pay TV (HBO,
Sky), and shopping malls (under the name of radius restrictions), see Carroni et al. (2021) for more
examples.

Recently, the Federal Trade Commission (FTC) and European Commission (EC) both blocked
the acquisition of GRAIL by Illumina.1 GRAIL is developing a multi-cancer early detection test
and Illumina is the sole credible provider of the technology necessary to develop and process these
tests. The Commission and the FTC argued that the acquisition would give Illumina an incentive to
cut off GRAIL’s downstream rivals from accessing the technology. This would raise the rivals’ costs
of quality (sensitivity, specificity, robustness of tests and ability to obtain FDA approval).

We study how exclusive access to a superior input shapes downstream price and quality compe-
tition between firms. When qualities are exogenous, exclusive access to a cost-reducing technology
always harms consumers since it raises the rival’s marginal cost of production and lowers total quan-
tity. This clear-cut result need not hold once quality is endogenous and the technology affects the
cost of quality provision. To understand the mechanism, suppose firms are competing only in net
utility offerings and the technology lowers the cost of net utility provision. The same straightforward
argument applies: Preventing the rival’s access to the technology harms consumers since this lowers
the rival’s net utility offer and consequently net utility offer of the technology owner. When firms
compete in both price and quality dimensions, and the technology affects quality provision costs,
this might induce the technology owner to increase its quality and subsequent net utility.

We allow the firms first compete in the upstream market by offering a menu of exclusive and
non-exclusive contracts to a supplier of a superior technology. Hence, the firms can use exclusive
contracts to raise the rival’s quality provision costs before competing in quality and prices. Our main
contribution is to study the implications of exclusivity of the technology when firms compete both
in quality provision and prices.

The paper develops a two-stage model of exclusive input ownership with endogenous quality.
Two horizontally differentiated firms first compete upstream for exclusive access to a “superior”
input supplied by a third party. Access to this input reduces the firm’s cost of providing quality,
so exclusivity raises the rival’s cost of quality provision. Firms bid for the input using menus of

1See FTC v. Illumina/GRAIL and The EC Illumina/GRAIL Merger Prohibition.
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fixed payments contingent on whether supply is exclusive or non-exclusive; crucially, contracts
cannot be conditioned on quality (motivated by unverifiable quality), so the downstream distortion
created by exclusivity cannot be fully neutralized contractually. After the input allocation, the firms
simultaneously choose quality and price, and compete for consumers in a covered discrete-choice
demand environment with idiosyncratic tastes.

We have three main results. First, we provide existence conditions for the downstream price-
quality equilibrium in both regimes (exclusive vs. non-exclusive input access). The key economic
requirement is that the cost advantage from the input is not “too strong” relative to the intensity of
product-market competition; otherwise the exclusive owner may have profitable global deviations in
its price–quality choices and equilibrium may fail to exist. Under this condition, exclusivity gives
the input owner a strict competitive advantage (higher equilibrium net-utility gap relative to its rival).

Second, under non-exclusive access (both firms obtain the superior input), the downstream game
has a symmetric equilibrium with equal prices and equal qualities. Under exclusivity, the firm
without the input has a higher marginal cost of quality provision and therefore reduces quality. It
also cuts price, but the price cut is smaller than the quality drop, so the excluded firm’s net utility
offer falls. This pushes the market toward the exclusive owner even if the exclusive owner does not
improve consumers’ net utility.

Third, moving from non-exclusivity to exclusivity, the input owner raises both quality and price
because its market share expands and its effective cost of quality is lower. The central mechanism is
that with endogenous quality the firm can convert the cost advantage into higher quality—but it may
also optimally increase price even more. When downstream competition is sufficiently weak (few
consumers are close to indifferent when the firms offer similar net utility), the exclusive owner’s
price increase can exceed its quality improvement (“quality pass-through above one”). In that case,
the exclusive owner’s net utility offer decreases despite higher quality, and since the excluded firm’s
net utility also falls, all consumers are worse off under exclusivity. This mechanism in general
depends on the distribution of tastes: the way markups respond to competitive advantage varies with
demand curvature (hazard-rate properties), which determines whether higher quality translates into
higher or lower net utility for the exclusive owner.

Finally, we show that (under the same parameter restriction ensuring well-behaved downstream
equilibria) industry profit is higher under exclusivity than under non-exclusivity, and therefore exclu-
sivity emerges as the unique equilibrium outcome of the overall game, using the well-known finding
of Bernheim and Whinston (1998): when exclusivity raises total surplus available to the contracting
parties, firms have profitable deviations away from candidate non-exclusive configurations.

We next consider initially asymmetric firms in their demand potential in a simplified setting
and show that the big firm (B) always wins exclusivity of the superior product, this results in higher
quality provision by B and lower quality provision by the small firm (S) compared to non-exclusivity.
Similar to the case of symmetric demands, the net utility offering of S is always lower and the net
utility offering of B can be lower with exclusivity. We find that when the superior product is very
valuable and competition is intense, exclusivity of B induces a higher net utility of B and possibly
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higher welfare. Different from the case of symmetric demands we find that asymmetry increases the
region where B offers a higher net utility under exclusivity. As a result, demand asymmetry reduces
the consumer harm due to exclusive dealing. This is contrary to the policy proposals that suggest
exclusive dealing should be banned for only dominant or gatekeeper firms (see Section 5). We show
that banning exclusive dealing only for B firm might result in more harm to consumers and lower
total welfare compared to the laissez-faire regime. This is more likely to happen with a moderate
demand asymmetry, a high level of competition, and with a high-quality superior product.

Related Literature Exclusive dealing has been an important antitrust matter, yet mostly treated
under the rule of reason until very recently.2 The key concerns are that exclusive dealing might
weaken competition in the market, lead to foreclosure of more efficient/valuable firms, reduce
variety for consumers, and lead to monopolisation in the market (tipping) where there are scale
economies or network effects. Recently exclusive dealing has become a prominent policy issue
with digital platforms. An exclusive dealing contract between a platform and its supplier (or seller)
prevents the supplier from multi-homing, that is, selling its products to competing platforms. The
recently introduced ex-ante regulations in the EU, Digital Markets Act and Digital Services Act,
and the proposed five bills of US (Reuters, February 4, 2020) ban restrictions on multi-homing by
“gatekeeper” or “powerful” platforms.

The Chicago School critique questions whether exclusive dealing can lead to inefficient fore-
closure. The literature provides different mechanisms of how inefficient foreclosure by exclusionary
clauses can arise in equilibrium.3

We are most closely related to the work by Martimort and Pouyet (2022), who study exclusive
agreements between one supplier and two downstream firms. Similar to their setting (covered-
market Hotelling framework) exclusive dealing is the unique equilibrium in our setup. We differ
from their work by studying endogenous quality choices in addition to prices, and showing that
endogenous quality provision changes the welfare implications of exclusivity of the input in non-
trivial ways.

We are also closely related to the literature on exclusive licensing of a cost-reducing technology
(Kamien and Tauman, 1986; Katz and Shapiro, 1985, 1986; Sen and Tauman, 2007; Giebe and
Wolfstetter, 2008; Stamatopoulos and Tauman, 2008). We focus on the implications of exclusive

2See European Commission Guidelines on Vertical Restraints and Exclusive Supply or Purchase Agree-
ments in the US and also important antitrust cases, see in the US, Microsoft (253 F.3d 34, 2001) and Visa
(344 F.3d 229, 2003) cases; in the EU, Microsoft case (COMP/C-3/37.792, 2004). The European Commission
(EC)’s historic fine to Google in July 2018 was due to Google’s licencing conditions and exclusivity arrange-
ments with Android device manufacturers and mobile network operators for its search services.

3Limits on rent shifting (Aghion and Bolton, 1987; Spier and Whinston, 1995), coordination failure be-
tween buyers (Rasmussen et al., 1991; Bernheim and Whinston, 1998; Segal and Whinston, 2000; Fumagalli
and Motta, 2006), affecting consumer beliefs via contract design (Bedre-Defolie and Biglaiser, 2017), when
marginal prices are distorted due to risk sharing or asymmetric information (Bernheim and Whinston, 1998;
Calzolari and Denicolò, 2013, 2015; Calzolari et al., 2020)There is also literature on how exclusive dealing
leads to higher final prices in the presence of contracting with externalities (Hart and Tirole, 1990; O’Brien and
Shaffer, 1992; McAfee and Schwartz, 1994; Marx and Shaffer, 2007; Nocke and Rey, 2018).
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licensing on quality provision and prices in the downstream market. The previous literature focused
instead on the impact of different contract structures on the rent sharing between the downstream
firms and the innovator, and resulting prices and innovation.

Our main contribution is showing that competing downstream firms can use exclusive dealing
in the upstream market to raise the rival’s quality provision costs and thus affect endogenous quality
and price choices. We thereby illustrate new effects of an exclusive contract on the quality provision
to consumers and show that quality pass-through on prices can be above one with endogenous quality
decisions. This is the case with weak competition and a low-value superior product. In these cases
exclusivity harms consumers.

Section 2 outlines our general framework. Section 3 characterizes the equilibrium prices and
qualities, and show the existence of equilibrium in each regime (exclusive vs non-exclusive owner-
ship), and shows that the exclusivity is the unique equilibrium of the game. characterizes conditions
under which exclusive dealing is unique equilibrium and when the quality pass-through is above
one. Section 3.1 analyzes the implications of exclusive dealing when the firms are symmetric com-
petitors on the Hotelling line. Section 4 introduces asymmetry in the firms’ demand potential and
cost of quality provision. Section 5 discusses the current policy proposals in the light of our results
and concludes. Omitted proofs are in the Appendix.

2 Model

Two ex-ante symmetric firms, B and S, compete in the product (downstream) market by choosing
their quality level and price, and in the input (upstream) market by bidding for a superior product
(input) that reduces their marginal cost of quality provision. The superior product can be purchased
from supplier M and has quality level vM > 1. Cost of quality provision of firm j ∈ {B,S} is

Cj(qj) =
κj

2
q2j with κj =

c/vM , if j has superior input,

c, otherwise,

where the marginal cost of quality provision is positive, c > 0, and we assume that the marginal cost
of production is zero.

In the downstream market we consider a discrete choice demand model and assume that the
market is covered. Consumer i’s utility from buying product j with quality qj at price pj is the sum
of the base net utility, uj , and taste shock, εij :

Uij = uj + εij , where uj = qj − pj , for j = B,S,

We assume that εij is distributed i.i.d. across consumers and firms, and the difference in taste shocks
εiS − εiB is distributed with c.d.f F and p.d.f f on support [−L,L]. We assume that
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Assumption 1 The density f is continuously differentiable, strictly positive on [−L,L], symmetric
around 0, and log-concave (thus unimodal at 0), where L can be ∞.

We denote by D the net base utility difference between firm B and S that is common to all con-
sumers:

D ≡ uB − uS .

Thus, firm B’s demand is F (D) and firm S’s demand is 1 − F (D). The downstream firms’ gross
profits (before payments for the superior input) are

ΠB = pB F (D)− κB

2 q2B , ΠS = pS [1− F (D)]− κS

2 q2S . (1)

In the benchmark, we assume that firms are ex-ante symmetric in their demand and cost functions.
In extensions, we consider ex-ante asymmetric firms in each dimension.

The firms compete for the superior product by offering a contract that sets a fixed compensation
to be paid to the supplier conditional on whether the superior product is exclusively supplied to that
firm or not. The contract of each firm, say firm j, to the supplier is a menu that includes an exclusive
tariff, TE

j , and a nonexclusive tariff, TNE
j . If the supplier sells its product exclusively to firm j, it

receives TE
j . If the supplier sells its product to both firms, the supplier receives TNE

j from firm j

and TNE
−j from the other firm. We do not allow contracts to be conditional on quality, since in most

environments, quality is unverifiable.
The timing of the interactions is the following:

1. Downstream firms simultaneously offer a menu of fixed tariffs to the supplier M conditional
on exclusivity: {TE,j

j , TNE
j }. M chooses which contract(s) to accept.

2. Downstream firms choose their quality level and price simultaneously.

3. Consumers decide which product to buy.

After each stage, firms observe the rival’s action, while consumers consider both firms’ prices and
qualities before making purchasing decisions. We look for a Subgame Perfect Nash Equilibrium of
this game and eliminate weakly dominated strategies.

3 Equilibrium Analysis

We first characterize the equilibrium prices and qualities, and show the existence of equilibrium in
each regime (exclusive ownership of the input and non-exclusive ownership). We characterize the
symmetric equilibrium when both firms have the input (so they are in a symmetric position). We
then show that the exclusivity is the unique equilibrium of the game.
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3.1 Equilibrium prices and qualities

We now characterize the equilibrium outcome when one of the firms have exclusivity of the input.
Suppose firm B has the input exclusively, so the marginal cost of quality is κB = c/vM for firm B

and κS = c for firm S. Each firm chooses its quality and price by maximizing their profit in (1).
Corresponding first-order conditions are

∂ΠB

∂pB
= F (D)− pB f(D) = 0 =⇒ pB =

F (D)

f(D)
,

∂ΠB

∂qB
= pB f(D)− κB qB = 0 =⇒ qB =

pB f(D)

κB
=

vM
c

F (D). (2)

Similarly for S:

∂ΠS

∂pS
= 1− F (D)− pS f(D) = 0 =⇒ pS =

1− F (D)

f(D)
,

∂ΠS

∂qS
= pS f(D)− κS qS = 0 =⇒ qS =

pS f(D)

κS
=

1− F (D)

c
. (3)

From these we calculate net base utilities that are common for all consumers:

uB = qB − pB =
vM
c

F (D)− F (D)

f(D)
, uS = qS − pS =

1− F (D)

c
− 1− F (D)

f(D)
. (4)

Using the definition of D = uB − uS and plugging in (4) we characterize the condition that deter-
mines the equilibrium base net utility, which we denote by DE , as a solution to4

DE =
(vM + 1)F (DE)− 1

c
+

1− 2F (DE)

f(DE)
. (5)

We next show a sufficient condition under which DE exists and it is unique:

Lemma 1 Suppose firm B has the superior input exclusively. A sufficient condition for a unique
subgame equilibrium to exist is

c

vM
>

2f(0)

3
.

Then, DE > 0 is the solution to (5) and is increasing in vM , and decreasing in c.

The marginal cost of the firm with exclusivity is c
vM

. The condition requires that vM should not
be too large relative to the competitiveness of the market, which is measured by f(0). This guaran-
tees that the equilibrium prices and qualities are unique and stable. If vM violates this condition, the
firm with exclusivity may have a global deviation in its choices for quality and price.

Now consider comparative statics of DE with respect to vM and c. Firms are competing in their
net utility offers. Firm B’s marginal cost of quality decreases in vM (for a given c) and so it offers

4Note that DE is the equilibrium base utility difference when firm B has the input exclusively. To simplify
notation we do not use another letter to distinguish this outcome from the one when S has the input exclusively.
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higher quality, resulting in a higher net utility of firm B (price increases less than quality increase).
Firm S’s best-reply net utility does not change, but in equilibrium S offers higher net utility. Since
the best-reply net utility has a slope less than 1, the difference between the net utility offers grows in
vM . Symmetrically, when c increases, both firms’ marginal cost of quality increases. This makes the
cost advantage of firm B (due to the superior input) less important. Both net utilities decrease, but
firm B’s net utility decreases more because firm B’s quality offer decreases more given that initially
it has a larger market share (due to the input advantage) and marginal increase in c increases the
marginal cost of quality more for firm B (due to convex quality cost). As a result, DE decreases.

We next characterize the equilibrium of the subgame where both firms have the input (non-
exclusive outcome) so that the firms have symmetric cost functions: κB = κS = c/vM .

Similar to the analysis of exclusive subgame equilibrium, we derive the first-order conditions of
firm B

pB =
F (D)

f(D)
, qB =

vM F (D)

c
.

and firm S:
pS =

1− F (D)

f(D)
, qS =

vM (1− F (D))

c
.

We then calculate the net base utilities

uB = qB − pB =
vM F (D)

c
− F (D)

f(D)
, uS = qS − pS =

vM (1− F (D))

c
− 1− F (D)

f(D)
.

and characterize the equilibrium condition for the net base utility difference DNE :

(2F (DNE)− 1)vM
c

+
1− 2F (DNE)

f(DNE)
= DNE . (6)

Note that DNE = 0 satisfies (6). It is the unique solution since the left hand-side grows at a rate less
than 1 under (1), which is the sufficient condition for the exclusive subgame equilibrium by Lemma
1.

Corollary 1 (Non-exclusive subgame equilibrium) Suppose both firms have the superior input
and condition (1) holds. Then DNE = 0 is the unique solution to (6). The symmetric equilibrium
prices and qualities are

qNE
j =

vM
2c

, pNE
j =

1

2f(0)
j ∈ {B,S}.

The total industry profit is

ΠNE =
1

2f(0)
− vM

4c
. (7)

We next show that the equilibrium of the entire game
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Proposition 1 If condition (1) holds, the industry profit is maximized under exclusivity. Hence, the
unique equilibrium of the entire game is the exclusive outcome, where only one firm has the input.

To understand the intuition let us first consider the case where qualities are exogenously given. Then,
it is straightforward to show that in a discrete choice model with covered market, total industry profit
is convex and increasing in the net base utility difference, D = uB − uS , since this maximizes the
differentiation between the firms (see Martimort and Pouyet (2022) and Bedre Defolie et al. (2025)).
When qualities are endogenous and cost of quality is asymmetric, which is the case when there is
exclusivity, industry profit might not be convex in the net base utility difference. However, we show
that at the equilibrium choices of the firms, when one firm has the input exclusively, this leads to
higher total industry profit than under non-exclusive outcome (when both have the input) if condition
(1) holds. We then use Proposition 1 of Bernheim and Whinston (1998) to conclude that exclusive
ownership of the input is the unique equilibrium outcome.

3.2 Consumer Surplus and Welfare Implications of Exclusivity

We now compare the non-exclusive subgame equilibrium outcome to the exclusive equilibrium out-
come. This analysis will illustrate implications of a policy banning exclusivity in the input market.

Proposition 2 Comparing the equilibrium where firm B has exclusivity to the non-exclusive out-
come where both have the input, we find

(i) Firm S offers lower net utility under exclusivity of firm B.

(ii) Firm B offers lower net utility when it is the exclusive owner of the input if

c

vM
≥ f(0).

(iii) Firm B offers higher net utility when it is the exclusive owner of the input if and only if

c

vM
≤

F (DE)− 1
2

F (DE)
f(DE)

− 1
2f(0)

. (8)

Exclusive ownership of the input by B leads to a higher marginal cost of quality for S compared to
the non-exclusive case. This implies that S offers a lower quality level at any given offering of B,
that is, S’s best-response quality shifts down from vM

2c to 1−F (D)
c , since 1 − F (D) < 1

2 given that
D > 0 due to the reduction in S’s quality. Firm S lowers its price from 1

2f(0) to pS = 1−F (D)
f(D) <

1
2f(0) , where the inequality is due to non-increasing hazard rate. The reduction in firm S’s price is
less than the initial reduction in its quality, so the net utility of firm S falls. This implies an increase
in D from 0 to a positive level.

Firm B’s quality and price choices in (2) are affected by the increase in D from 0. Firm B

raises its price pB = F (D)
f(D) as D increases (due to the monotone hazard rate property). Firm B also
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increases its quality as its demand grows in D, that is, qB = vM
c F (D) increases in D. If the price

grows faster than quality, the net utility offer of B decreases. When c
vM

= f(D), they grow exactly
at the same rate, so B’s net utility is unaffected by exclusivity. One can view market competition is
measured by the mass of indifferent consumers when the firms offer equal net utility, f(0). When
competition is sufficiently small compared to the marginal cost of quality of firm B, then B lowers
its net utility offer when it owns the input exclusively.

For example, for uniform distribution, we have f(D) = f(0), so firm B’s net utility remains the
same when c

vM
= f(0). Moreover, firm B’s net utility strictly decreases with exclusivity if and only

if c
vM

> f(0).
On the other hand, for Extreme-Value Type I (Logit) taste shocks, exclusivity of the input always

harms consumers.
For general distributions the rate at which pB increases depends on how much the hazard rate

(F (D)
f(D) ) increases when we increase D from 0 to DE . The rate at which qB increases depends on

the increase in B’s market share times its productivity, vM
c F (D). Hence we have the necessary and

sufficient condition to have firm B’s net utility increasing is (8), which can be rewritten as

F (DE)

f(DE)︸ ︷︷ ︸
pE
B

− 1

2f(0)︸ ︷︷ ︸
pNE

≤ vM
c

F (DE)︸ ︷︷ ︸
qEB

− vM
c

1

2︸ ︷︷ ︸
qNE

.

Exclusive ownership of the input harms consumers when both firms’ net utility offers fall.
Hence, Proposition 2 implies

Corollary 2 All consumers are worse off due to exclusive ownership of the input if c
vM

> f(0).

When firm B offers higher net utility, c
vM

< f(0) holds, it is possible that exclusivity increases
consumer surplus. Now consider the effects on different classes of consumers. Those who buy
from firm B in both cases (with a measure F (0) = 1/2) benefit from B’s higher net utility offer.
Those who buy from S in both cases (with a measure 1 − F (DE)) are worse off since firm S’s net
utility falls. Those consumers who switch from S to B may be better off or worse off because their
outside option, buying from S, is lower. On one hand, switchers all benefit from consuming the
higher net utility of firm B (compared to non-exclusive outcome). On the other hand, they have
a strictly positive taste for firm S’s product, ϵS > ϵB , so buying from B implies a mismatch cost.
Those consumers whose ϵS − ϵB close to zero benefit, whereas those with ϵS − ϵB close to DE are
harmed. By continuity, there exists ∆ϵ = D̃ ∈ (0, DE), such that consumer with type D̃ gets the
same utility in both cases.

We now study the effect of exclusivity on consumer surplus. Since demand depends only on the
difference in taste shocks, the level of full consumer surplus is pinned down only up to a common
additive constant. Throughout this section we use the normalization E[εij ] = 0 for j ∈ {B,S},
which does not affect any comparison across regimes.
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For any pair (uB , uS), consumer surplus is given by

CS(uB , uS) = E[max{uB + εiB , uS + εiS}]

and can also be written as

CS(uB , uS) = E[(uB + εiB) 1{εiS − εiB ≤ D}+ (uS + εiS) 1{εiS − εiB > D}]

= uBF (D)︸ ︷︷ ︸
net utility of consumers who buy from B

+ E[εiB 1{εiS − εiB ≤ D}]︸ ︷︷ ︸
taste-shock utility of consumers who buy from B

+ uS [1− F (D)]︸ ︷︷ ︸
net utility of consumers who buy from S

+ E[εiS 1{εiS − εiB > D}]︸ ︷︷ ︸
taste-shock utility of consumers who buy from S

. (9)

Equation (9) is useful for interpretation: consumer surplus is the sum of the net utility and idiosyn-
cratic taste utility of those who buy from B, plus the corresponding two terms for those who buy
from S. For the derivations and proofs, however, it is more convenient to use an equivalent repre-
sentation that depends only on the distribution of εiS − εiB .

In the Appendix, we show that consumer surplus can also be written as

CS(uB , uS) = uB +

∫ L

D

[1− F (x)] dx = uS +

∫ D

−L

F (x) dx. (10)

To understand Equation (10) note that in the first representation, consumer surplus is the net utility
of firm B plus the value of idiosyncratic matching that remains when some consumers still prefer
S despite firm B’s deterministic advantage D. As D rises, fewer consumers are matched to the
product they idiosyncratically prefer, so this matching term falls.

The comparison between regimes is especially transparent if we decompose consumers into
three groups. Since DNE = 0 and DE > 0, consumers with εiS − εiB ≤ 0 buy from B in both
regimes, consumers with εiS − εiB > DE buy from S in both regimes, and consumers with

0 < εiS − εiB ≤ DE

switch from S under non-exclusivity to B under exclusivity. Therefore,

CSE − CSNE =
1

2

(
uE
B − uNE

B

)
︸ ︷︷ ︸

consumers who remain with B

+
[
1− F (DE)

] (
uE
S − uNE

S

)︸ ︷︷ ︸
consumers who remain with S

+

∫ DE

0

(
uE
B − uNE

S − x
)
f(x) dx︸ ︷︷ ︸

consumers who switch from S to B

. (11)

The first two terms are the effect on consumers who do not switch products. For these consumers,
the taste shock cancels because they buy from the same firm in both regimes. The third term is the
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effect on switchers. It can be written as∫ DE

0

(
uE
B − uNE

S

)
f(x) dx−

∫ DE

0

xf(x) dx.

The first part is the deterministic gain from the stronger offer of firm B under exclusivity. The second
part is the taste-shock loss from moving consumers away from the product they idiosyncratically
preferred under non-exclusivity.

Equation (11) also implies the more compact decomposition

CSE − CSNE =
(
uE
B − uNE

B

)
−
∫ DE

0

[1− F (x)] dx. (12)

This decomposition isolates the two forces behind the effect of exclusivity on consumers. The first
term is the change in the exclusive firm’s net utility. The integral is the matching loss created by
exclusivity: as D rises from 0 to DE , a smaller set of consumers is able to follow its idiosyncratic
preference for the rival product. Consumer surplus increases only if the improvement in the winner’s
net utility is large enough to dominate this matching loss.

Under non-exclusivity, Corollary 1 implies that DNE = 0 and

uB = uS =
vM
2c

− 1

2f(0)
.

Hence

CSNE =
vM
2c

− 1

2f(0)
+

∫ L

0

[1− F (x)] dx. (13)

When firm B has the input exclusively, DE > 0 and

CSE =
vM
c

F (DE)− F (DE)

f(DE)
+

∫ L

DE

[1− F (x)] dx. (14)

We, therefore, have

CSE − CSNE =

[
vM
c

F (DE)− F (DE)

f(DE)
−
(
vM
2c

− 1

2f(0)

)]
−
∫ DE

0

[1− F (x)] dx. (15)

Proposition 3 Suppose condition (1) holds. Then:

(i) Under the logit specialization full consumer surplus is strictly lower under exclusivity than
under non-exclusivity.

(ii) Under the Hotelling specialization the sign of CSE − CSNE is generally ambiguous: there
are parameter values for which exclusivity raises full consumer surplus and parameter values
for which it lowers it.

Proposition 3 shows that the effect of exclusivity on consumers depends on how the demand
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system trades off net-utility improvements against matching losses. Under logit, moving away from
the symmetric allocation D = 0 takes the market into a thinner part of the demand distribution, so
the exclusive firm does not improve its offer enough to offset the loss from weaker matching. Under
Hotelling, by contrast, the density is flat, so the exclusive firm’s cost advantage can translate into
a sufficiently large improvement in net utility for some parameter values. This is why exclusivity
may either help or hurt consumers in that case. Figure 1 shows two examples of parameter values
under which CS decreases (left panel) and Increases (right panel) in the Hotelling specialization. In
particular, we plot in the (uB , uS) space the iso-CS curves, that is, the combinations of uB and uS

that generate the same CS value together firms’ best response curves and the equilibrium points in
the two regimes.5

Figure 1: Exclusivity may benefit or harm consumers in the Hotelling specialization

4 Asymmetric firms

We now consider initially asymmetric firms either in their demand potential or in their cost of quality
provision. Exclusive dealing equilibrium is unique as long as it generates the highest industry profit,
the same as Proposition ??. However, when exclusivity is a unique equilibrium depends on the type
of the asymmetry between the firms. We first analyze the demand asymmetry where exclusivity
is the unique equilibrium. In the case of cost asymmetry we focus on the parameter space where
exclusivity is the unique equilibrium. We begin with characterizing effects that determine who wins
exclusivity.

5Instead of competing in qualities and prices, with net utilities determined as the difference of qualities
minus prices, we can think of firms as competing in net utilities and prices or qualities. The best responses in
Figure 1 capture exactly what the optimal net utility offer of firm i is given the net utility offer of firm j in bothe
regimes.
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4.1 Who wins the exclusivity of the superior product

To determine who wins the exclusive dealing we first write down the maximum willingness to pay
of each firm for exclusive dealing rather than leaving exclusivity to the rival:

TB = ΠE,B
B −ΠE,S

B , TS = ΠE,S
S −ΠE,B

S .

We decompose these by adding and subtracting the non-exclusive profit of the firm:

TB = ΠNE
B −ΠE,S

B︸ ︷︷ ︸
Directb

+ΠE,B
B −ΠNE

B︸ ︷︷ ︸
Indirectb

, TS = ΠNE
S −ΠE,B

S︸ ︷︷ ︸
Directs

+ΠE,S
S −ΠNE

S︸ ︷︷ ︸
Indirects

.

The “Direct” effect captures the gains of the firm from having access to the superior product rather
than not having it given the rival has it. The “Indirect” effect captures the gains from denying access
of the rival to the superior product (by lowering the rival’s quality), see the shift of the rival’s best-
reply quality in Figure ??. These effects depend on both demand and cost factors as well as the
competitiveness of the market. To evaluate these effects we now specify the type of demand and
cost asymmetry.

4.2 Asymmetry in Demand Potential

We now introduce initial asymmetry in the firms demand potential such that firm B has a larger
demand potential than firm S. The demand asymmetry can arise from firm B having a larger amount
of “local” consumers than firm S. Local could then be geographic location, brand preferences, or
tastes of consumers for that firm’s product. To do so suppose that consumers located between firm
B (at 0) and γ ∈ (0, 1) are uniformly distributed (with mass g(x) = β), whereas consumers located
between γ and firm S (at 1) has density of g(x) = β

1−γ (1− x).

Figure 2: Asymmetric Hotelling type demand

We fix the total market size to 1, which implies the following relation between γ and β: γ =
2
β − 1. Parameter β measures the degree of asymmetry between the firms. When β → 1, γ → 1, so
we approach the symmetric demands of the previous section. To guarantee that 0 < γ < 1 and the
total market size is equal to 1, we need the following assumption on β:
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Assumption 2 1 < β < 2.

The indifferent consumer is the one located at x given in (??). We focus on the case where x < γ in
equilibrium.6 The demand for firm B and the demand for firm S are then respectively

DB = βx, DS = β(γ − x) + β
1− γ

2
. (16)

By Proposition ?? there exists only exclusive equilibrium. Firm B has a larger “direct effect” from
the exclusivity than firm S since more consumers benefit from higher quality provision by firm B.
The indirect effect can be greater for firm S than B, because S cares more about marginal consumers
compared to inframarginal consumers. We show in the Appendix that firm B wins exclusivity and
identify the quality pass-through condition for asymmetric firms:

Corollary 3 Suppose the firms are asymmetric competitors on the Hotelling line such that B has
a larger demand potential than S, (16) holds. There exists only an exclusive dealing equilibrium
where B wins the exclusivity. Firm B’s equilibrium quality increases and firm S’s equilibrium
quality decreases compared to a non-exclusive equilibrium. The net utility offering of S always
declines due to exclusive dealing. Firm B offers lower net utility with exclusivity if and only if

β

3t
≤ c

vM
.

Note that when β = 1 (symmetric demand), this condition corresponds to (??). Thus, B has greater
incentives to offer a higher net utility than in the case when demand is symmetric.

Consumer surplus in regime r ∈ {(E,B), NE} is

CSr =

∫ xr

0

(qrB−prB−ty)βdy+

∫ γ

xr

(qrS−prS−t(1−y))βdy+

∫ 1

γ

(qrS−prS−t(1−y))

(
(1− y)β

1− γ

)
dy

(17)
The change in consumer surplus when we move from a non-exclusive equilibrium to the exclusive
equilibrium is ∆CS = CSNE − CSE,B . To analyze the impact of demand asymmetry on the
implications of exclusive dealing, we consider the change in ∆CS with respect to β starting from
the case of nearly symmetric demand (β → 1) and show the following:

Proposition 4 The harm to consumers due to exclusive dealing (∆CS) decreases locally in demand
asymmetry starting from a symmetric level: ∂∆CS

∂β |β=1 < 0. The harm to consumers is smaller if
the superior product has a greater value (higher vM ) and competition is stronger (lower t).

This result is consistent with Corollary 3. When firm B has more incentives to offer a higher net util-
ity under exclusive dealing ( β

3t ≥ c
vM

), consumer surplus from exclusive dealing increases relative

6It can happen that x > γ in equilibrium. This results in different demand functions for S and B: DS =
(1− x)2(β/(2(1− γ))), DB = βγ + ((β(1− γ))/2−DS). An analytical solution for an equilibrium would
not be possible, we have seen from simulations of the model that most of our qualitative results are valid if
x < γ. The analysis is available upon request.
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to non-exclusive dealing and so decreases the consumer harm from exclusive dealing.

4.2.1 Welfare implications of exclusive dealing with demand asymmetry

We next study total welfare effects of exclusivity using simulations of our model. Total welfare
function is defined similar to the symmetric demands case, equation (??):

W r =

∫ xr

0

(qrB − ty)g(y)dy +

∫ 1

xr

(qrS − t(1− y))g(y)dy − Cr
B(q

r
B)− CSr(qrS), (18)

except that the density of consumers g(y) is not uniform everywhere: those located between 0 and
γ ∈ (0, 1) are uniformly distributed (g(y) = β), whereas consumers located between γ and 1 has
density of g(y) = β

1−γ (1− y).
Demand asymmetry complicates the analysis and so we document via simulations our welfare

results: For high levels of competition (low t) and high asymmetry (high β), exclusive dealing of
B (which occurs in equilibrium) can lead to higher welfare. For example, Figures 3(a) and 3(b)
illustrate examples where the vertical axis depicts the total welfare difference between the non-
exclusive equilibrium and exclusive equilibrium, ∆W = WNE − WE,B , and the horizontal axis
depicts the asymmetry between the firms such that β = 1 corresponds to the symmetric case and
increasing β increases asymmetry in the demand potential while keeping the total market size fixed
at 1. Figure 3(a) is drawn for a high level of competition, t = 0.5, whereas Figure 3(b) is drawn for
a low level of competition, t = 100. In Figure 3(a) for high levels of asymmetry, exclusive dealing
increases welfare: ∆W < 0. However, when competition is weak (high t), as Figure 3(b) illustrates,
exclusive dealing lowers welfare.

(a) t = 0.5, c = vM = 200 (b) t = 100, c = vM = 200.

Figure 3: Total welfare difference between the non-exclusive equilibrium and exclusive equilibrium, ∆W =
WNE −WE,B .
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4.3 Asymmetry in cost of quality provision

We now assume that the firms have symmetric demand on the Hotelling line (β = 1) and model
initial asymmetry between the firms in their efficiency of quality provision. Suppose that without
the superior product firm S is less efficient than firm B in quality provision. Firm B’s cost of quality
is CB = 1

2q
2 and firm S’s cost of quality is CS = c

2q
2 where c > 1. As before, if a firm has the

superior product, it lowers its cost of quality proportional to vM . As we discussed in Section 4.1
the firm who has the highest gains from exclusive dealing rather than losing exclusivity to the rival
wins exclusivity in equilibrium. Recall that the total willingness-to-pay for exclusivity can be de-
composed into two effects. The “Direct” effect is how much the firm gains from having the product
rather than not having it when its rival has the product in both cases: Directb = ΠNE

B − ΠE,S
B and

Directs = ΠNE
S − ΠE,B

S . The “Indirect” effect is how much the firm gains from preventing the
rival’s access to the product: Indirectb = ΠE,B

B −ΠNE
B and Indirects = ΠE,S

S −ΠNE
S . We now

compare the magnitude of the direct and indirect effects:

Proposition 5 When firm S is less efficient than B in quality provision, the direct effect of exclusivity
is greater for firm B than S and the indirect effect of exclusivity is greater for firm S than B.

(a) Direct effects (b) Indirect effects

Figure 4: The direct and indirect effects of exclusive dealing for the case c = 1.5, vM = 10.

Initially, firm B has a larger market share than S due to its cost advantage in quality provision. Thus,
the direct effect of B is greater than S as illustrated in Figure 4(a). Firm B’s larger market share also
implies that B has a larger proportion of inframarginal consumers than S, so marginal consumers are
relatively more important for S than B. This implies a higher indirect effect for S as illustrated in
Figure 4(b). As t grows the market becomes more symmetric. This leads to a decrease in the direct
effect of B and an increase in the direct effect of S. Likewise, the indirect effect of S decreases since
marginal consumers become less important for S, whereas the indirect effect of B increases as the
initial market becomes more symmetric. The sum of the direct and indirect effects determines the
maximum willingness to pay for each firm. We document via simulations the winner of exclusive
dealing depending on the competitiveness of the market:
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Observation 1: When firm S is less efficient than B in quality provision, B wins the exclu-
sive dealing with the superior product only if the market is sufficiently competitive. The cutoff on
competition decreases the more symmetric the firms are initially.

For high levels of competition (small t), if the initial asymmetry between the firms is small (c
is close to 1), firm B cares more about winning exclusive dealing rather than losing it to the rival
as illustrated in Figure 5(a).7 If the initial asymmetry between the firms is large (c is significantly
above 1), firm B does not lose a significant market share from leaving exclusivity to S even if the
market is very competitive, see Figure 5(b).

(a) c = 1.5, vM = 10 (b) c = 20, vM = 10

Figure 5: The maximum willingness to pay of each firm for exclusive dealing: WTPb = Directb +
Indirectb and WTPs = Directs + Indirects.

We now analyze the implications of exclusive dealing of firm S on consumers (as it prevails
in most of competition levels). When S has the superior product exclusively, both the quality and
the net utility offered by B are lower than in the case without exclusive dealing. The firm with
exclusivity (firm S) increases its quality provision compared to the non-exclusive outcome as a best-
reply to the rival’s lower quality (these effects are present regardless of which firm has exclusivity,
see Figure ?? when B has it). Here the quality pass-through of firm S is almost always above 1 and
so S offers a lower net utility when it has exclusivity.8

Proposition 6 When Firm S is less efficient than B in quality provision, exclusive dealing of firm S
leads to a lower net utility offered by firm B. Firm S offers a lower net utility if and only if

(i) c >
3

2
or

(ii) 1 < c <
3

2
and t ≥ vM (−1 + 2c+ 3vM )

9c(1 + vM )
(19)

7In our simulations we use parameter space that guarantees an interior solution, that is, each firm has some
positive market share in equilibrium of all cases of superior product ownership.

8We show that the net utility of S increases with exclusive dealing only if the initial asymmetry is small,
1 < c < 1.5, the superior input is sufficiently valuable, vM > 1

3−2c
, and the market is sufficiently competitive,

2vM
9

< t < vM (3vM+2c−1)
9c(vM+1)

. For example, this is the case when c = 1.49, vM = 51 and 11.333 < t <
11.3348.
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Firm S offers a higher net utility with exclusivity only if the asymmetry between the firms is suf-
ficiently low. Observe that the cutoff on competition level in (19) decreases in the cost asymmetry
and so when c is close to 1 (going towards the symmetric case), the cutoff value goes to vM (1+3vM )

9(1+vM )) ,
which is very close to the lower bound on t: 2vM

9 , by Assumption ??. This implies that for most
parameter space all consumers are harmed by S exclusivity.

(a) c = 1.5, vM = 10 (b) c = 20, vM = 10

Figure 6: The difference in net utility offerings of each firm moving from the case where S wins exclusivity
to the case of non-exclusive outcome (banning exclusivity), ∆uB = uE,S

B − uNE
B and ∆uS = uE,S

S − uNE
S .

5 Policy implications and conclusions

We analyze the implications of firms’ competition for exclusivity of a superior product in the up-
stream market on their quality provision and pricing choices in the downstream market. We show
that exclusive dealing can harm consumers and lower welfare. We document this in three different
settings: (i) when the firms are symmetric, (ii) when they are asymmetric in their demand potential,
(iii) when they are asymmetric in their cost of quality provision. The firm who wins the exclusivity
increases its quality, but lowers its net utility for a wide set of parameters: when the market is less
competitive, demand is not too asymmetric, and the superior product has a relatively low value com-
pared to the initial marginal cost. Reduced net utility despite offering a higher quality level means
that the firm’s quality pass-through rate is above one. This result is in contrast to the literature which
models firms competing with exogenous qualities. In addition, the demand asymmetry lowers con-
sumer harm from exclusive dealing since the larger firm has a higher incentive to raise its quality
under exclusivity (Corollary 3 and Proposition 4). Different from the literature our framework could
be used to study policy implications of changing conditions in the upstream market, e.g., due to a
merger, or a regulation, on quality provision and prices in the downstream market.

Many current policy regulations and proposed laws focus on banning exclusivity clauses used
by large (or dominant, or “gatekeeper”) platforms, but suggest allowing small platforms use of
exclusivity contracts with their sellers (or service providers). Our results illustrate that in general
policy makers need to be cautious on regulating certain practices of only large firms if these practices
have implications on competitive situation in the market. Banning exclusivity of only large firms will
make it easier for small firms to have exclusivity contracts in equilibrium and so prevents consumers
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from having a higher quality offering from firm B. We demonstrated that banning only exclusivity
of the big firm (B) affects the equilibrium outcome in the case of demand asymmetry, since the
small firm does not win the exclusivity otherwise. The selective ban might harm consumers and
lower welfare compared to no restrictions on exclusivity (“laissez-faire” regime). In the case of
cost asymmetry, the less efficient firm wins exclusivity when the initial asymmetry is big enough
and competition is sufficiently weak (when the more efficient firm is not too threatened by the less
efficient firm). The selective ban would then not affect the equilibrium.

We now provide two examples where the selective ban could harm consumers and lower total
welfare compared to (i) the “laissez-faire” regime, (ii) the complete ban. In the case of demand
asymmetry, when B is not allowed to sign an exclusive deal, but S is, B can block an exclusive
agreement of S by paying a sufficiently high tariff for a non-exclusive agreement. This happens
when competition is strong, the superior product is very valuable, and the asymmetry is large. In
these cases, the selective ban is the same as a complete ban. In other cases (weak competition, less
valuable innovation, and small asymmetry) S wins the exclusivity of the product. The direct effect
on B results in a higher total and marginal cost of quality and thus a quality reduction relative to the
case of the non-exclusive outcome. This effect lowers quality for a large population of consumers.
For instance, when demand asymmetry is medium (β = 1.25), competition is intense (t = 0.5),
and we have c = vM = 200, banning only B’s exclusivity results in S winning the exclusivity
of the product. Moreover, consumer surplus and welfare are both lower under S exclusivity than
non-exclusive outcome. In fact, as it turns out B exclusivity generates the highest welfare. Thus,
the proposed selective ban of exclusive dealing generates the worst possible outcome in terms of
consumer surplus and welfare. The selective ban might lower welfare and harm consumers more
than B’s exclusivity also when competition is weak. For example, this happens when β = 1.25,
c = vM = 200, and t = 100. In these cases, a complete ban of exclusive dealing is the best policy
for consumers and total welfare.

For multiproduct firm applications we also show that if the superior product and the own product
(like private labels or own content) are substitutes to achieve a given quality level, there exists both
non-exclusive and exclusive equilibria if the firms offer already a higher quality level than the quality
of the superior product. However, if the products are complements (when some consumers buy both
the superior product and own product), the best-reply qualities are always affected by having the
superior product. These results suggest that a non-exclusive equilibrium is more likely to exist in
the case of substitutes than complements.

Note that we do not capture efficiency benefits that might arise from exclusivity, see for example
Stennek (2014) and D’Annunzio (2017), or the innovation incentives of the superior product seller.
Considering these certainly affects the welfare implications of exclusive dealing, but will not affect
who wins exclusivity in equilibrium. The superior product seller can earn the highest payoff when
both firms are allowed to offer exclusive contracts and in equilibrium the seller gets the gains from
exclusivity of the firm who has the lower WTP for exclusivity. Banning exclusive dealing for both
firms would therefore lower innovation incentives of the superior product seller. Banning only B
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exclusivity would also lower innovation compared to laissez-faire regime.
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Appendix

Proof of Lemma 1 From (5) the equilibrium D∗ is the fixed point of G(D), which is defined as

G(D) ≡ (vM + 1)F (D)− 1

c
+

1− 2F (D)

f(D)

Let H(D) ≡ D −G(D).
For existence, we evaluate H(D) at 0 and L. Using F (0) = 1/2 and F (L) = 1 we obtain

H(0) = −vM + 1

2c
+

1

c
< 0 ⇐⇒ vM > 1,

H(L) = L−
[
vM
c − 1

f(L)

]
.

Since f is log-concave and symmetric around 0, it follows that f(0) ≥ f(x),∀x ∈ [−L,L].
Moreover, we have

1 =

∫ L

−L

f(x)dx ≤
∫ L

−L

f(0)dx = 2Lf(0) ⇐⇒ L ≥ 1

2f(0)
.

Therefore,

H(L) ≥ 1

2f(0)
− vM

c
+

1

f(0)
=

3

2f(0)
− vM

c
> 0 ⇐⇒ c >

2vMf(0)

3

Since vM > 1 by assumption, for the existence of an interior solution, a sufficient condition is

c >
2vMf(0)

3
. (20)

Note that in this case, since H(0) < 0, we must have D∗ > 0 so the firm that has exclusivity has a
larger market share.

For uniqueness, we aim to show that the fixed point D∗ is unique. This is the case if G(D) is
monotonic. Differentiating G(D) gives

G′(D) =
vM + 1

c
f(D)− 2− (1− 2F (D))

f ′(D)

f(D)2
.

By Assumption 1 f(·) is symmetric and unimodal around zero. This implies that (1−2F (D)) f ′(D)
f(D)2 ≥

0 since for D > 0, f ′(D) < 0 and 1− 2F (D) < 0, and for D < 0, f ′(D) > 0 and 1− 2F (D) > 0.
When D = 0, the term is zero because f ′(D) = 0. Given this inequality G′(D) ≤ vM+1

c f(D)− 2

and so G′(D) < 1 if

H ′(D) = 1−G′(D) ≥ 3− vM+1
c f(D) ≥ 3− vM+1

c f(0).
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where the inequality is due to f(D) ≤ f(0). Thus if

c ≥ (vM + 1)f(0)

3
(21)

then H ′(D) > 0 for D > 0, so that D∗ > 0 is unique. This is a weaker condition than (20) since
vM > 1. We now verify that firm B’s best-response is unique. To do that we derive the Hessian
matrix of firm B’s problem. Using its first-order conditions we derive

∂2ΠB

∂p2B
=

−2f2(D∗) + f ′(D∗)F (D∗)

f(D∗)
< 0 (22)

and
∂2ΠB

∂q2B
= −κB +

F (D∗)

f(D∗)
f ′(D∗) < 0 (23)

where κB = c
vM

if the firm has the input. Otherwise, κB = c. Moreover,

∂2ΠB

∂qB∂pB
= f(D)− F (D∗)

f(D∗)
f ′(D∗) > 0. (24)

Hence, we show that the Hessian matrix of firm B’s problem is strictly negative definite, that is,
∂2ΠB

∂p2
B

∂2ΠB

∂q2B
>
(

∂2ΠB

∂qB∂pB

)2
if and only if

κB >
f(D∗)

2 + −f ′(D∗)
f(D∗)

F (D∗)
f(D∗)

. (25)

For κB = c
vM

, the latter inequality holds under the sufficient condition the uniqueness of the fixed
point D∗. Symmetric arguments hold for firm S.

We next prove the comparative statics of D∗. We apply the Implicit Function Theorem to
equation (5) and obtain

∂D∗

∂vM
=

F (D∗)/c

H ′(D∗)
> 0.

since H ′(D∗) > 0 (as we prove above). Similarly,

∂D∗

∂c
= − ((vM + 1)F (D∗)− 1)/c2

H ′(D∗)
< 0.

Proof of Proposition 1 Consider the subgame equilibrium where firm B has the input exclu-
sively (this is wlog since the firms are symmetric). By using the equilibrium conditions for the prices
and qualities (2), we calculate the total industry profit when firm B has the superior input exclusively
is

ΠE =
F (DE)2 + (1− F (DE))2

f(DE)
− 1

2c

[
vMF (DE)2 + (1− F (DE))2

]
(26)
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We need to show that ΠE ≥ ΠNE = 1
2f(0) −

vM
4c (7)). We proved that DE > 0, we have f(DE) <

f(0) and so

ΠE >
F (DE)2 + (1− F (DE)2)

f(0)
− 1

2c

(
vM F (DE)2 + (1− F (DE)2

)
≡ RHS

We next show that the right hand-side (RHS) is greater than ΠNE , which is sufficient to conclude
that exclusivity leads to the highest industry profit.

Multiplying RHS and ΠNE by 2c f(0) > 0, rearranging, and using

2
(
F (DE)2 + (1− F (DE)2

)
− 1 = (2F (DE)− 1)2,

which is implied by the symmetry of F (·), we we write the condition to have RHS ≥ ΠNE as

c (2F (DE)− 1)2 ≥ f(0)
[
vM F (DE)2 + (1− F (DE)2)− vM

2

]
. (27)

Note that DE > 0 implies F (DE) ∈ ( 12 , 1]. Define

K(x) =
vMx2 + (1− x)2 − vM

2

(2x− 1)2
, x ∈

(
1
2 , 1
]
.

We want to show that K(F (DE)) ≤ c
f(0) . We next show that K(x) is non-decreasing. We derive

K ′(x) =
−2 (vM − 1) (x− 1) (2x− 1)

(2x− 1)4
.

We have vM > 1, for x ∈ ( 12 , 1], (x − 1) ≤ 0 and (2x − 1) ≥ 0, so K ′(x) ≥ 0 on ( 12 , 1]. This
implies

K(F (DE)) ≤ K(1) =
vM · 12 + 0− vM

2

1
=

vM
2

.

and for the inequality, K(F (DE)) ≤ c
f(0) , (27), to hold it suffices that

K(1) ≤ c

f(0)
⇐⇒ c

vM
≥ f(0)

2
,

which holds under c
vM

≥ 2f(0)
3 , condition (1). Hence, total industry profit is higher with exclu-

sivity. This together with Proposition 1 in Bernheim and Whinston (1998) implies that exclusive
dealing is the unique equilibrium.

Proof of Proposition 2 We first show that firm S offers a lower net utility when B has the input
exclusively compared to the non-exclusive outcome, uE

S < uNE . We calculate the non-exclusive
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net utility of each firm from Corollary 1 as

uNE = F (0)

(
vM
c

− 1

f(0)

)
,

and net utilities when firm B has the input exclusively are calculated from Lemma 1 as

uE
B = F (DE)

(
vM
c

− 1

f(DE)

)
,

uE
S = (1− F (DE))

(
1

c
− 1

f(DE)

)
.

We have F (0) = 1
2 < F (DE) since DE > 0. We also have f(0) > f(DE) since f() is unimodal

at zero. Given these and vM > 1, we have uE
S < uNE . This proves part (i).

We next compare uE
B and uNE . We have

uE
B > uNE ⇐⇒ F (DE)

(
vM
c

− 1

f(DE)

)
>

1

2

(
vM
c

− 1

f(0)

)
which we rewrite as

uE
B > uNE ⇐⇒ c

vM
<

(2F (DE)− 1)f(DE)f(0)

2F (DE)f(0)− f(DE)

This proves part (iii).
From f(0) > f(DE), we have

(2F (DE)− 1)f(DE)

2F (DE)f(DE)− f(DE)
= 1 >

(2F (DE)− 1)f(DE)

2F (DE)f(0)− f(DE)

Next we multiply the both sides of the inequality by f(0) and obtain

f(0) >
(2F (DE)− 1)f(DE)f(0)

2F (DE)f(0)− f(DE)

If c
vM

> f(0), we have
c

vM
>

(2F (DE)− 1)f(DE)f(0)

2F (DE)f(0)− f(DE)

and so uE
B < uNE . This proves (ii).

Derivation of CS expression 10 Since demand depends only on the difference in taste shocks,
the level of full consumer surplus is pinned down only up to a common additive constant. Under the
normalization E[εij ] = 0 for j ∈ {B,S}, we have

CS(uB , uS) = E[max{uB + εiB , uS + εiS}] = E[(uB + εB)1{∆ε ≤ D}+ (uS + εS)1{∆ε > D}] .
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The Law of Iterated Expectations says that for any integrable random variable X and any
bounded measurable function g(Z),

E[X g(Z)] = E[E[X | Z] g(Z)] =

∫
E[X | Z = z] g(z) fZ(z) dz.

Taking X = εB and g(∆ε) = 1{∆ε ≤ D} gives

E[εB 1{∆ε ≤ D}] =
∫ L

−L

E[εB | ∆ε = z] 1{z ≤ D} f(z) dz,

where z is the realization of the random variable ∆ε. Applying this to both terms in CS:

CS =

∫ D

−L

(
uB + E[εB | ∆ε = z]

)
f(z) dz +

∫ L

D

(
uS + E[εS | ∆ε = z]

)
f(z) dz

Since εS = εB +∆ε, so E[εS | ∆ε = z] = z + E[εB | ∆ε = z] we get

CS = uBF (D) + uS

(
1− F (D)

)
+

∫ L

−L

E[εB | ∆ε = z] f(z) dz︸ ︷︷ ︸
= E[εB ]

+

∫ L

D

z f(z) dz

= uS +DF (D) + E[εB ] +
∫ L

D

z f(z) dz.

Next, by integration by parts:∫ D

−L

F (z) dz = DF (D)−
∫ D

−L

z f(z) dz.

Since E[∆ε] =
∫ L

−L
z f(z) dz, we have

∫ L

D
z f(z) dz = E[∆ε]−

∫D

−L
z f(z) dz, hence

DF (D) +

∫ L

D

z f(z) dz =

∫ D

−L

F (z) dz + E[∆ε].

Therefore

CS = uS + E[εB ] + E[∆ε] +

∫ D

−L

F (z) dz = uS + E[εS ] +
∫ D

−L

F (z) dz,

because E[∆ε] = E[εS ]− E[εB ].
With the normalization E(εj) = 0 for j = B,S we get

CS = uS +

∫ D

−L

F (z) dz.
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Using symmetry of F , ∫ 0

−L

F (x) dx =

∫ L

0

[1− F (x)] dx,

and therefore

CS = uS +

∫ 0

−L

F (x) dx+

∫ D

0

F (x) dx

= uS +

∫ L

0

[1− F (x)] dx+

∫ D

0

F (x) dx

= uS +D +

∫ L

0

[1− F (x)] dx−
∫ D

0

[1− F (x)] dx

= uB +

∫ L

D

[1− F (x)] dx.

This establishes (10).

Proof of Proposition 3 Logit. Suppose

F (D) =
1

1 + e−D
,

so that
f(D) = F (D)(1− F (D)) and f(0) =

1

4
.

Along firm B’s best response, the net utility offered by B at a given D is

F (D)

(
vM
c

− 1

f(D)

)
=

vM
c

F (D)− 1

1− F (D)
.

Using (10) and ∫ ∞

D

[1− F (x)] dx = log(1 + e−D),

full consumer surplus along this locus is

vM
c

F (D)− 1

1− F (D)
+ log(1 + e−D).

At D = 0, this expression equals CSNE ; at D = DE > 0, it equals CSE . Differentiating with
respect to D gives

d

dD

[
vM
c

F (D)− 1

1− F (D)
+ log(1 + e−D)

]
=

vM
c

f(D)− f(D)

(1− F (D))2
− (1− F (D))

=
vM
c

F (D)(1− F (D))− F (D)

1− F (D)
− (1− F (D)).
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For D > 0, we have F (D) ∈ (1/2, 1). Hence

F (D)(1− F (D)) <
1

4
.

Moreover, the function
x 7→ x

1− x
+ (1− x)

is strictly increasing on (1/2, 1), so

F (D)

1− F (D)
+ (1− F (D)) >

3

2
.

Therefore, for every D > 0,

d

dD

[
vM
c

F (D)− 1

1− F (D)
+ log(1 + e−D)

]
<

vM
4c

− 3

2
.

Under logit, condition (1) is equivalent to

c >
vM
6

,

which implies
vM
4c

− 3

2
< 0.

Hence the expression above is strictly decreasing in D for all D > 0. Since DE > 0, it follows that

CSE < CSNE .

Hotelling. Suppose

F (D) =
1

2
+

D

2L
for D ∈ [−L,L].

Then
f(D) =

1

2L
,

so condition (1) becomes
c >

vM
3L

.

Solving (5) yields

DE =
L(vM − 1)

6cL− (vM + 1)
.

Under non-exclusivity,

CSNE =
vM
2c

− L+

∫ L

0

(
1

2
− x

2L

)
dx =

vM
2c

− 3L

4
.
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Under exclusivity,

CSE =

(
1

2
+

DE

2L

)(vM
c

− 2L
)
+

∫ L

DE

(
1

2
− x

2L

)
dx.

Substituting for DE and simplifying gives

CSE − CSNE = −
(vM − 1)

[
36c2L2 − (19vM + 5)cL+ 2(v2M + vM )

]
4c[6cL− (vM + 1)]2

. (28)

The denominator in (28) is strictly positive. The quadratic in the numerator has discriminant

(19vM + 5)2 − 288(v2M + vM ) = (vM − 1)(73vM − 25) > 0

for every vM > 1. Hence it changes sign. More explicitly,

CSE > CSNE

if and only if

L ∈

(
19vM + 5−

√
(vM − 1)(73vM − 25)

72c
,
19vM + 5 +

√
(vM − 1)(73vM − 25)

72c

)
∩
(vM
3c

,∞
)
,

and
CSE < CSNE

outside this interval. The interval above is nonempty because, for vM > 1,

(vM − 1)(73vM − 25)− 25(vM − 1)2 = 48vM (vM − 1) > 0,

so √
(vM − 1)(73vM − 25) > 5(vM − 1),

which implies
19vM + 5 +

√
(vM − 1)(73vM − 25)

72c
>

24vM
72c

=
vM
3c

.

Therefore, within the admissible parameter region, there are parameter values for which exclusivity
raises full consumer surplus and parameter values for which it lowers it.

Proof of Corollary ?? Using the proof of Proposition ?? it is straightforward to see that the
best deviation from the candidate non-exclusive equilibrium to an exclusive equilibrium for firm j is
T̂NE
j = 0 and the minimum exclusive tariff that will out bid the rival’s maximum willingness to pay

for exclusivity: T̂E,j
j = TE,−j

−j . Following the steps in the previous proof, one can show that Firm j

cannot profitably deviate from the non-exclusive equilibrium if the industry profit is strictly higher
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with non-exclusivity than the case if firm j has exclusivity: ΠNE > ΠE,j . Thus, a non-exclusive
equilibrium exists if this is true for both firms: ΠNE > max{ΠE,B ,ΠE,S}.

Proof of Proposition ??: Using the definition of consumer surplus, (??), and the equilibrium
qualities and prices, qE,B

B , pE,B
B , qE,B

S , pE,B
S from equations (??) and (??), we calculate consumer

surplus in the exclusive dealing equilibrium as

CSE,B =
−1215c3t3 + 432c2t2(1 + vM ) + 8vM (1 + vM )− 6ct(5 + 24vM + 5v2M )

12c(1− 9ct+ vM )2
,

which is strictly greater than consumer surplus from non-exclusivity: CSNE = vM
3c − 5t

4 if and only
if

t <
5 + 19vM

108c
+

1

108

√
25− 98vM + 73v2M

b2
≡ t.

From Assumption ?? we have 2vM
9c ≤ t. Thus, we show that exclusive dealing raises consumer

surplus if and only if (??) holds.

Proof of Proposition ?? Using the definition of welfare, (??), and the equilibrium qualities and
prices, {qE,B

B , pE,B
B , qE,B

S , pE,B
S } from equations (??) and (??), we calculate welfare in the exclusive

dealing equilibrium as

WE,B =
−729c3t3 + 486c2t2(1 + vM ) + 16vM (1 + vM )− 18ct(1 + 16vM + v2M )

36c(1− 9ct+ vM )2
,

which is strictly greater than the welfare from non-exclusivity: WNE = 8vM−9ct
36c if and only if

t <
1 + 15vM +

√
(97vM − 1)(vM − 1)

72c
≡ t̂.

From Assumption ?? we have 2vM

9c ≤ t. Thus, we show that exclusive dealing raises total welfare if
and only if t ∈ [2vM

9c , t̂).

Proof of Corollary 3 We firstly characterize the subgame equilibrium outcome in each regime
r ∈ {(E,B), NE, (E,S)} where (E,B) denotes the regime where B has the superior product
exclusively, NE denotes the non-exclusive outcome, and (E,S) denotes the regime where S has
the superior product exclusively. We prove that B wins exclusivity and so regime (E,B) prevails if
there is no regulation.

Similar to the symmetric demand analysis, given qualities, we start by solving for the equilib-
rium prices as functions of qualities:

prB =
1

3
(2t+ qrB − qrS + tγ), prS =

1

3
(2t+ qrS − qrB + 2tγ).
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The profits gross of any transfer costs to the superior seller under regime r are

Πr
B = prBD

r
B − Cr

B(q
r
B), Πr

S = prSD
r
S − Cr

S(q
r
B). (29)

where DB and DS are given in (16), Dr
j corresponds to demands when the marginal consumer is xr,

that is given in (??) with qualities and prices in regime r. Costs are CE,B
B (q) = CNE

B (q) = c
2vM

q2,
CE,S

B (q) = c
2q

2, CE,S
S (q) = CNE

S (q) = c
2vM

q2, and CE,B
S (q) = c

2q
2. We next characterize the

equilibrium qualities (qrB , q
r
S) maximizing the profits in (29):

qNE
B =

vMβ (6ct− vMβ + 3ctγ − vMβγ)

3c(9ct− 2vMβ)
, qNE

S =
vMβ (3ct− vMβ + 6ctγ − vMβγ)

3c(9ct− 2vMβ)
,

qE,B
B =

β (6ct− vMβ + 3ctγ − vMβγ)

3c(9ct− β − vMβ)
, qE,B

S =
β (3ct− vMβ + 6ctγ − vMβγ)

3c(9ct− β − vMβ)
,

qE,S
B =

β (6ct− vMβ + 3ctγ − vMβγ)

3c(9ct− β − vMβ)
, qE,S

S =
vMβ (3ct− β + 6ctγ − βγ)

3c(9ct− β − vMβ)
.

Note that qE,B
B > qNE

B > qNE
S > qE,B

S , qNE
B > qE,S

B and qE,S
S > qNE

S . After replacing the
equilibrium qualities and prices in the profit expressions of each regime we show that firm B’s
maximum willingness to pay for exclusivity is higher than firm S’s:

ΠE,B
B −ΠE,S

B > ΠE,S
S −ΠE,B

S ,

due to the demand asymmetry, β > 1. Hence, we prove that B wins exclusive dealing of the superior
product in equilibrium. The net utility offering of each firm under regime r ∈ {(E,B), NE} is:
ur
j = qrj − prj for j ∈ {B,S}. It is straightforward to show uE,B

S < uNE
S . Moreover, uE,B

B ≤ uNE
B

if and only if β
3t ≤

c
vM

.

Proof of Proposition 4 Using the definition of consumer surplus, (17) we calculate the dif-
ference in consumer surplus from non-exclusive (NE) and exclusive (E,B) outcomes: ∆CS =

CSNE − CSE,B , and show that

∂∆CS

∂β
|β=1 =

t(vM − 1)
(
7 + 216c2t2 + 21ct(−5 + vM ) + 4vM − 3v2M

)
4(1− 9ct+ vM )3

< 0.

It is straightforward to show that the derivative gets smaller, that is, asymmetry reduces the harm
from exclusivity faster, if vM is higher and/or t is smaller.

Proof of Proposition 5 As the demand is symmetric, for given qualities, equilibrium prices are
given by (??). The profits under regime r ∈ {(E,B), NE, (E,S)} are

Πr
B = prBD

r
B − Cr

B(q
r
B) Πr

S = prSD
r
S − Cr

S(q
r
B). (30)

31



where Dr
B = xr,Dr

S = 1−xr, xr is given in (??), CE,B
B (q) = CNE

B (q) = 1
2vM

q2, CE,S
B (q) = 1

2q
2,

CE,S
S (q) = CNE

S (q) = c
2vM

q2, and CE,B
S (q) = c

2q
2. We next characterize the equilibrium qualities

(qrB , q
r
S) maximizing the profits in (30):

qNE
B =

vM (9ct− 2vM )

3(9ct− vM − cvM )
, qNE

S =
vM (9t− 2vM )

3(9ct− vM − cvM )
,

qE,B
B =

vM (9ct− 2)

3(9ct− cvM − 1)
, qE,B

S =
(9t− 2vM )

3(9ct− cvM − 1)
,

qE,S
B =

(9ct− 2vM )

3(9ct− vM − c)
, qE,S

S =
vM (9t− 2)

3(9ct− vM − c)
.

Note that qE,B
B > qNE

B > qNE
S > qE,B

S , qNE
B > qE,S

B and qE,S
S > qNE

S . After replacing the
equilibrium qualities and prices in the profit expressions of each regime we calculate the direct and
indirect effects of exclusive dealing for firm B and firm S respectively:

Directb = ΠNE
B −ΠE,S

B and Directs = ΠNE
S −ΠE,B

S ,

Indirectb = ΠE,B
B −ΠNE

B and Indirects = ΠE,S
S −ΠNE

S ,

and show that the direct effect of B is always higher than the direct effect of S and the indirect effect
of S is always higher than the indirect effect of B (we do not put the expressions of these here to
avoid cumbersome expressions. We can share the expressions with an interested reader).

Proof of Proposition 6 Using the equilibrium qualities and prices derived in the proof of Propo-
sition 5 we calculate the net utility offering of each firm under regime r ∈ {(E,S), NE}: ur

j =

qrj − prj for j ∈ {B,S}. We show that B always offers a strictly lower net utility when S has the
exclusivity compared to the non-exclusive outcome: uE,S

B < uNE
B . We next show that S offers a

lower net utility when S has the exclusivity compared to the non-exclusive outcome: uE,S
S ≥ uNE

S ,
if and only if (19) holds.
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