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show that in this case exclusive contracts are anti-competitive when the dominant firm enjoys a
large enough competitive advantage over its rivals, and are pro-competitive, or neutral, when
the competitive advantage is small. These effects appear as soon as marginal prices are
distorted upwards, irrespective of which specific factors impede perfect rent extraction.
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Abstract

We analyze the impact of exclusive contracts on the intensity of com-
petition among �rms that supply substitute products. Exclusive contracts
would be neutral if �rms priced at marginal cost and extracted buyers�
rent by means of non distortionary �xed fees. We focus instead on the
case in which rent extraction is costly, and hence �rms distort marginal
prices upwards. We show that in this case exclusive contracts are anti-
competitive when the dominant �rm enjoys a large enough competitive
advantage over its rivals, and are pro-competitive, or neutral, when the
competitive advantage is small. These e¤ects appear as soon as marginal
prices are distorted upwards, irrespective of which speci�c factors impede
perfect rent extraction.

Keywords : Exclusive dealing; Buyer�s rent; Rent extraction; Antitrust;
Dominant �rm

J.E.L. numbers : D42, D82, L42

1 Introduction

Exclusive dealing contracts prohibit a buyer who purchases a �rm�s product
from buying the products of the �rm�s competitors. Economists have suggested
various explanations for this practice. In most of the existing theories, exclusive
dealing entails a short-run sacri�ce of pro�ts that pays o¤ in the future. The

�We are grateful to seminar participants at Mannheim, Pari Dauphine, Shanghai School
of Economics and Finance, Jiao Tong University, Luiss (Rome), Bologna, EUI Florence,
Catholic University (Milan), the 5th IO Eief-Unibo-Igier workshop and BECCLE Compe-
tition Policy Conference in Bergen for useful comments and suggestions. E-mail addresses:
giacomo.calzolari@unibo.it, vincenzo.denicolo@unibo.it, pz11@le.ac.uk.
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future bene�t may take a variety of forms, such as entry deterrence, the exploita-
tion of a potential entrant, the eviction of actual competitors, the protection of
non-contractible investments, and so on.1

In this paper, we depart from the mainstream by exploring the possibility
that exclusive dealing may be directly pro�table. We eschew intertemporal trade
o¤s by focusing on a one-stage model of price competition among �rms that sup-
ply substitute products. In this setting, the upside of exclusive arrangements is
that they increase the demand for the �rm�s product. The downside is whatever
price reduction may be necessary to compensate the buyer for the loss of the
option of buying other products. This gives rise to a peculiar price-volume trade
o¤, which is at the centre of our analysis.
The optimal resolution to this trade o¤ would be obvious if �rms could

extract buyers�surplus e¢ ciently by means of non distortionary �xed fees. In
this case, marginal prices would be set at marginal cost so as to maximize the
surplus to be extracted. With zero price-cost margins, however, �rms engaging
in exclusive dealing would not pro�t from the increase in volumes, but might
have to reduce their �xed fees in order to compensate the buyers for the loss in
variety. Therefore, exclusive dealing would never be pro�table. This intuitive
argument has been rigorously formalized by O�Brien and Sha¤er (1997) and
Bernheim and Whinston (1998).
The argument however fails when �rms must resort to distortionary pricing.

A few papers have shown that in this case exclusive dealing may be directly
pro�table. In an early contribution, Mathewson and Winter (1987) simply posit
that �rms are restricted to linear pricing, thereby implicitly assuming that �xed
fees are in�nitely costly. More recently, Calzolari and Denicolò (2013, 2015)
have endogenized the cost using an adverse selection model in which �rms do
not exactly know the buyers�willingness to pay for their products. In this case,
�xed fees may create a distortion at the extensive margin by excluding some low-
demand buyers. Balancing distortions at the extensive and intensive margins,
�rms then set marginal prices above marginal costs. As a result, exclusive
contracts may become pro�table. In particular, exclusive dealing may bene�t
the �rm that has the lowest production cost, or that supplies the product that
the buyers like most. The likelihood that such a �dominant��rm may bene�t
from exclusive arrangements is greater, the greater is its competitive advantage
over its rivals.2

This paper shows that these results are examples of more general principles.
We argue, �rst of all, that as soon as marginal prices are distorted upwards,
exclusive dealing is pro�table for some levels of the dominant �rm�s competitive
advantage. The result that exclusive dealing cannot be directly pro�table is

1See Whinston (2008) and Calcagno, Fumagalli and Motta (2016) for excellent surveys of
the literature.

2Another framework where exclusivity may be directly pro�table has been studied by Hart
and Tirole (1989). They analyze a monopolistic upstream �rm that could sell its product
to either several downstream �rms or only one of them. In the vertical relations jargon,
their model is therefore one of exclusive distribution. In this paper, in contrast, we focus on
exclusive representation, where a buyer is rectricted to buy from one upstream �rm only.
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knife-edge. It holds only when the buyers�rent can be extracted without creating
any distortion.
Secondly, we argue that this conclusion does not depend on the speci�c

reason why rents cannot be extracted e¢ ciently. The ine¢ ciency may be due
to di¤erent types of imperfections, but what drives the pro�tability of exclusive
contracts is the consequent upwards distortion in marginal prices.
Thirdly, we argue that not only the pro�tability, but also the competitive

e¤ects of exclusive contracts follow a simple, general pattern. That is, exclusive
contracts are anti-competitive when the dominant �rm�s competitive advantage
is large, and pro-competitive (or neutral) when it is small. In the latter case,
although the �nal e¤ect of exclusive dealing arrangements is to decrease prices
and pro�ts, �rms may still have a unilateral incentive to enter into such arrange-
ments. The pro and anti-competitive e¤ects appear as soon as marginal prices
are distorted upwards, and irrespective of the exact reason why they are.
To substantiate these claims, we complement the analysis of Calzolari and

Denicolò (2013, 2015), which demonstrates the results in a speci�c adverse selec-
tion framework, with two new contributions. Firstly, we analyze a moral hazard
model originally proposed by Bernheim and Whinston (1998, sect. V). In this
model, two upstream �rms supply substitute products to retailers. Upstream
�rms compete in two-part tari¤s, demand is uncertain, and retailers are risk
averse. Here, the cost of �xed fees is that they expose retailers to the risk of
making large �xed payments even if demand turns out to be low. To reduce the
risk, upstream �rms will then lower the �xed fees and distort marginal prices
upwards (Png and Wang, 2010).
Bernheim and Whinston propose this model in order to provide rigorous

theoretical foundations for the view that exclusive dealing may be an e¢ cient
contractual device. They assume a Constant Absolute Risk Aversion (CARA)
von Neumann-Morgenstern utility function, which implies that complete in-
surance can only be achieved by means of negative �xed fees (i.e., lump-sum
subsidies). The problem is that under common representation lump-sum subsi-
dies cannot be o¤ered when the goods are su¢ ciently close substitutes, as the
retailer could pocket the subsidy o¤ered by one �rm and purchase the prod-
uct at a lower marginal price from the other. Exclusive dealing prevents this
opportunistic behavior, and thus can improve e¢ ciency in some situations.
We abstract from this pro-e¢ ciency e¤ect by replacing the CARA utility

function with a piecewise linear one, with a kink at the origin. While retaining
much of the spirit of the original model, this speci�cation avoids lump-sum
subsidies3 and thus allows us to highlight the e¤ects of the upwards distortion in
marginal prices. We show that in this moral hazard model both the pro�tability
and the competitive e¤ects of exclusive contracts follow the general pattern
illustrated above.
Our second contribution is a reduced-form model which directly assumes

that extracting the retailers�rent by means of �xed fees is costly. The model is
3Risk aversion still creates a demand for insurance that is met by decreasing the �xed fees.

However, as soon as the �xed fees vanish the retailer is guaranteed to stay in the region of
gains, where he is e¤ectively risk neutral and thus demands no more insurance.
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completely agnostic about the source of the cost, but implies that whenever the
cost is positive �rms will complement �xed fees with positive price-cost margins
as means of extracting the surplus. We then re-obtain the same results of the
moral hazard and the adverse selection models in a simpler and more abstract
setting, con�rming that the results do not depend on the speci�c cause of the
price distortion.
In sum, our analysis leads to two robust predictions. Provided that price-

cost margins are positive, then (i) �rms may have an incentive to o¤er exclusive
dealing contracts, and (ii) such contracts have anti-competitive e¤ects when the
dominant �rm�s competitive advantage is large, pro-competitive e¤ects when it
is small.
The importance of these results for competition policy lies in their robust-

ness. Many details of speci�c cases may not be crucial for antitrust analysis.
The only condition for the applicability of our theory is that the dominant �rm�s
price-cost margin is positive, and large enough to make the e¤ects that we un-
cover sizeable. If this condition is met, then antitrust authorities and the courts
should focus on the size of the dominant �rm�s competitive advantage. If the
competitive advantage is so large that anti-competitive e¤ects are likely, the
analysis should then turn to possible e¢ ciency defenses. We shall elaborate on
the implications of our results for competition policy in the concluding section.
The rest of the paper proceeds as follows. In section 2, we present the

moral hazard model. In section 3, we solve the model for the case in which the
dominant �rm faces a competitive fringe. Section 4 presents the reduced form
model and shows that it reproduces the qualitative results of the moral hazard
model in a simpler way. In section 5 we turn to the case of duopoly, focusing on
the strategic interaction between the �rms. The concluding section summarizes
our main results and discusses their relevance for competition policy.

2 The model

Our starting point is a one-stage model of price competition originally proposed
by Bernheim and Whinston (1998, sect. V). There are two substitute goods, 1
and 2, which are produced by upstream �rm 1 and 2, respectively. Upstream
�rms sell to retailers or, more generally, to downstream �rms. Retailers do not
interact strategically with each other, so we can focus on the �rms�relationships
with a single retailer.
The gross pro�t that the retailer can make with q1 units of good 1 and q2

units of good 2 is denoted by V (q1; q2; �).4 The parameter � represents the state
of demand. For each value of �, the payo¤ function V is twice continuously
di¤erentiable and symmetric in q1 and q2. Goods are imperfect substitutes,

4The buyer may also be a �nal consumer, provided that �rms can monitor who he purchases
from. In this case, V (q1; q2; �) may be interpreted as the buyer�s utility function in monetary
terms.
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meaning that
Vqiqi(q1; q2; �) � Vqiqj (q1; q2; �) � 0: (1)

(Subscripts denote partial derivatives, and the above inequalities are assumed
to be strict when quantities are strictly positive.) Furthermore, for each � the
function V (q1; q2; �) vanishes when q1 = q2 = 0 and exhibits a �nite �satiation�
point where the retailer�s pro�t is largest.
The state of demand � is uncertain and unknown to the players at the

contracting stage. At that stage, all that players know is that � is distributed
according to a distribution function G(�) with density g(�) > 0 over the support
(0; ��].
Following Bernheim and Whinston, we assume that uncertainty is multi-

plicative. This requires that V (q1; q2; �) is homogeneous of degree one. As a
result,

Vqi(q1; q2; �) = Vqi

�q1
�
;
q2
�
; 1
�
; (2)

so that for any given marginal prices the demand for each product is proportional

to �. The average level of demand is normalized to 1:

��Z
0

�g(�)d� = 1.

Firms may be asymmetric. In particular, upstream �rm 1 may have a com-
petitive advantage over its rival. We shall refer to �rm 1 as the dominant �rm
and take the cost gap c � 0 as a measure of its competitive advantage.5 Nor-
malizing good 1�s unit production cost to zero, c is the unit cost of producing
good 2. We abstract from �xed costs.
Upstream �rms compete in prices. Following again Bernheim and Whinston,

we assume that �rms are restricted to two-part tari¤s

Pi = Fi + piqi; (3)

where Fi is the �xed fee and pi is the marginal price. We distinguish between two
modes of competition, depending on whether �rms may or may not use exclusive
contracts. When they may, each upstream �rm may o¤er two di¤erent tari¤s:
the exclusive tari¤ (denoted by superscript E), which applies when qj = 0,
and the non-exclusive tari¤ (denoted by superscript NE), which applies when
qj > 0. When exclusive contracts are prohibited, in contrast, upstream �rms
may o¤er only one tari¤, which applies irrespective of whether the rival�s sales
are positive or nil.
Upstream �rms choose their tari¤s independently and simultaneously. Be-

fore uncertainty is resolved, the retailer chooses which contracts to sign. In
particular, the retailer may choose to buy from one �rm only (exclusive repre-
sentation), or from both (common representation). The quantities q1 and q2 are

5Equivalently, one could interpret c as an index of vertical di¤erentiation, with product 1
being of greater quality, and hence in greater demand, than product 2. In this interpretation,
the retailer�s payo¤ function would be V (q1; q2; �) � cq2, with symmetric production costs.
The analysis does not depend on the speci�c interpretation of the competitive advantage, so
to �x ideas we shall stick to the cost interpretation.
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then chosen after observing �. The retailer is risk averse and � is not contractible
(only quantities are), so we have a problem of moral hazard.
Bernheim and Whinston assume a CARA von Neumann-Morgenstern utility

function for the retailer. At this point, and only at this point, we depart from
their assumptions, replacing the CARA utility function with a piecewise linear
one, with a kink at the origin. Normalizing to one the slope of the utility
function in the domain of gains, we denote its slope in the domain of losses by
1 + �. Thus, the parameter � � 0 measures the degree of risk (loss) aversion.
As explained in the introduction, the assumption of piecewise linearity serves

to rule out the possibility that lump-sum subsidies may be optimal.6 This allows
us to abstract from the pro-e¢ ciency e¤ect that Bernheim and Whinston focus
on and to highlight the more general e¤ects of the upwards distortion in marginal
prices. It also simpli�es the analysis, allowing a fuller characterization of the
equilibria.7

Denote by �R(�) the retailer�s ex post net payo¤ as a function of the state
of demand �, and by �R(�) his payo¤ net of the variable payments but gross
of the �xed fees. With multiplicative uncertainty, �R(�) is proportional to �,
and so �R(�) is increasing in �. Thus, there is a cut o¤ value of �, �̂, where the
retailer�s net payo¤ vanishes.8 Ex ante, then, the retailer�s expected utility is

U = (1 + �)

�̂Z
0

�R(�)g(�)d� +

��Z
�̂

�R(�)g(�)d�: (4)

Upstream �rms are risk neutral and maximize expected pro�ts

�i =

��Z
0

(pi � ci)qi(�)g(�)d� + Fi

� �i + Fi; (5)

where �i is the �variable�pro�t.
Summarizing, the timing of the game is as follows. First, upstream �rms

o¤er exclusive and/or non-exclusive contracts (two-part tari¤s). Second, the
retailer chooses which contracts to sign. Third, the state of demand � is realized.
Finally, the retailer chooses quantities q1 and q2 and payo¤s are realized.

6 If one abstracts from �xed costs and assumes that the lowest possible level of demand is
nil, as we do, then to guarantee this result the kink must be set at zero. However, di¤erent
assumptions could be accommodated by suitably adjusting the position of the kink.

7The reason why the original model is extremely di¢ cult to solve is that one cannot
complement CARA with normality, as a normal distribution of demand would imply that
quantities could take on negative values. Faced with this technical problem, Bernheim and
Whinston focus on the special cases in which the products are perfect substitutes or completely
independent. But these are exactly the cases in which the e¤ects of exclusive dealing on the
intensity of competition, which are at the centre of our analysis, vanish.

8To be more precise, �̂ is de�ned as the unique solution to �R(�) = 0 if the solution is
interior. If �R(�) is always positive (respectively, negative) in the interval (0; ��] then we set
�̂ = 0 (respectively, �̂ = ��):

6



3 Competitive fringe

Before addressing the strategic interaction between the �rms in a duopoly, we
analyze the case in which the dominant �rm faces a competitive fringe. The
competitive fringe will always price at cost, p2 = c and F2 = 0, without im-
posing any exclusivity clause. This allows us to focus on the dominant �rm�s
optimal strategy, clarifying the trade o¤ that �rms face when considering exclu-
sive dealing arrangements.

3.1 Total and marginal payo¤

We start by deriving the demand for the dominant �rm�s product. To �x ideas,
we shall focus on the average demand, which corresponds to the case � = 1.9

With some abuse of notation, but hopefully no risk of confusion, we shall re-
fer to this case simply by dropping the index �. For example, we shall write
V (q1; q2) rather than V (q1; q2; 1).
Under common representation, the retailer can buy product 2 from the fringe

at a price of c. Therefore, when dealing with �rm 1 the retailer behaves as if
his payo¤ function were

v(q1; c) � V (q1; q�2(q1; c))� cq�2(q1; c); (6)

where q�2(q1; c) = argmaxq2�0 [V (q1; q2)� cq2]. This �indirect�payo¤ function
gives the highest payo¤ that the retailer can obtain by purchasing q1 units of
good 1 and then trading with the fringe. It is increasing up to the satiation
point and concave.10 The inverse demand for product 1 (i.e., the �residual�
demand) then is found by maximizing v(q1; c)� p1q1 and is vq1(q1; c).
Under exclusive dealing, in contrast, the retailer�s payo¤ is simply V (q1; 0).

Hence, the retailer�s inverse demand for product 1 is given by Vq1(q1; 0):
The comparison between v(q1; c) and V (q1; 0) reveals two crucial properties.

On the one hand, the total payo¤ is greater under common representation; that
is, v(q1; c) � V (q1; 0). This inequality holds by construction and is strict as long
as q�2(q1; c) > 0. It re�ects the ine¢ ciency of single sourcing when the goods are
imperfect substitutes. Intuitively, the retailer loses the value of variety.
On the other hand, the marginal payo¤ is greater with exclusive contracts:

Vq1(q1; 0) � vq1(q1; c). Mathematically, the inequality is obtained from the en-
velope theorem, which implies vq1(q1; c) = Vq1 [q1; q

�
2(q1; c)], and the assumption

that Vq1q2(q1; q2) � 0. Intuitively, when the goods are substitutes prohibiting
the retailer from buying one product increases the demand for the other. As
before, the inequality is strict as long as q�2(q1; c) > 0.

9Under multiplicative uncertainty, demand is simply equal to the average demand times �.
10We have

vq1 (q1; c) = Vq1 (q1; q
�
2(q1; c));

and

vq1q1 (q1; c) = Vq1q1 (q1; q
�
2(q1; c))�

�
Vq1q2 (q1; q

�
2(q1; c))

�2
Vq2q2 (q1; q

�
2(q1; c))

< 0:
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Therefore, exclusive dealing reduces the retailer�s total payo¤ but increases
his marginal payo¤. With two-part tari¤s, both the total and the marginal
payo¤ a¤ect the dominant �rm�s pro�t. Loosely speaking, the retailer�s total
payo¤ determines the pro�t that can be extracted by means of the �xed fee,
and his marginal payo¤ the pro�t that can be extracted by means of a positive
price-cost margin. This suggests that whether the total or the marginal payo¤
matters most, depends on whether pro�ts are extracted mainly by means of
�xed fees or price-cost margins.

3.2 Pro�t decomposition

To make this insight more precise, we now decompose the dominant �rm�s pro�t
into a part that depends on the retailer�s total payo¤ and a part that depends on
his marginal payo¤. For ease of notation, we denote the total payo¤ by TP (q1)
and the marginal payo¤ byMP (q1) = TPq1(q1), and we write both as functions
of the average quantity q1 rather than the marginal price p1. Thus, we have
TP (q1) = V (q1; 0) and p1 = MP (q1) = Vq1(q1; 0) under exclusive dealing, and
TP (q1) = v(q1; c) and p1 =MP (q1) = vq1(q1; c) under common representation.
The variable pro�t (i.e., the pro�t due to positive price-cost margins) then is
�1(q1) =MP (q1)q1.
To proceed, note that the retailer can always obtain an expected utility of

v(0; c) by dealing with the competitive fringe only.11 To induce participation,
the dominant �rm must set the �xed fee in such a way that a retailer who signs
its contract obtains at least v(0; c):

(1 + �)

�̂Z
0

f� [TP (q1)� �1(q1)]� F1g g(�)d� +

+

��Z
�̂

f� [TP (q1)� �1(q1)]� F1g g(�)d�

� v(0; c); (7)

where the cuto¤ �̂ is

�̂ =
F1

TP (q1)� �1(q1)
(8)

if F1
TP (q1)��1(q1) 2 (0;

��); otherwise, �̂ is either 0 or ��.
Clearly, the participation constraint must bind in equilibrium, and thus it

pins down the �xed fee F1 for any given marginal price p1. With the �xed fee
set in this way, we have:

11Since the competitive fringe does not charge any �xed fee, a retailer who buys from the
fringe only is guaranteed to always be in the region of gains. Therefore, his expected utility
equals his expected payo¤. With multiplicative uncertainty, the expected payo¤ is simply the
payo¤ obtained when � = 1.
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Lemma 1 Both with exclusive and non-exclusive contracts, the dominant �rm�s
expected pro�t �1 is

�1(q1) = � [TP (q1)� v(0; c)] + (1� �)�1(q1) +

�

�̂Z
0

�g(�)d�

1 + �G(�̂)
v(0; c); (9)

where

0 � � =

1 + �

�̂Z
0

�g(�)d�

1 + �G(�̂)
� 1: (10)

Proof. See the Appendix.

Expression (9) shows that the dominant �rm�s pro�t may be viewed as a
weighted average of its marginal contribution TP (q1)�v(0; c) (i.e., the increase
in the total payo¤ due to the fact that the retailer trades with the dominant
�rm) and the variable pro�t �1(q1), with weights � and 1 � �, respectively.
The additional term in (9) adjusts the weight of the reservation payo¤ v(0; c)
to account for risk aversion.
Lemma 1 immediately implies the following:

Corollary 1 The optimal �xed fee is always non negative: F1 � 0.

Proof. It su¢ ces to note that TP (q1)��1(q1) is always positive by the concavity
of TP (q1). Therefore, F1 < 0 would imply �̂ = 0. But then the pro�t would
become �1(q1) = TP (q1) � v(0; c), which is maximized at p1 = 0. Clearly,
though, p1 = 0 and F1 < 0 cannot be the optimal tari¤. �
This result in turn implies:

Corollary 2 With exclusive contracts, there is an upper bound on the price:
pE1 � c.

Proof. If pE1 > c, the participation constraint requires that F
E
1 < 0, but this is

impossible by Corollary 1. �
Going back to expression (9), note that the weight of the marginal contribu-

tion, �, depends on the retailer�s risk aversion � and the cut-o¤ �̂. The latter in
turn depends on the marginal price p1 and the type of contract, exclusive or non
exclusive. Remarkably, however, the limiting behavior of � depends on the risk-
aversion parameter only. In particular, it is evident that for � = 0 the weight � is
1 and the pro�t reduces to the marginal contribution �1(q1) = TP (q1)�v(0; c).
The case in which �!1 is characterized in the following:

9



Lemma 2 When � ! 1, both with exclusive and non-exclusive contracts the
cut-o¤ �̂ and the �xed fee F1 tend to 0, and

lim
�!1

�1(q1) = �1(q1):

Proof. See the Appendix.

This lemma says that with in�nite risk aversion the �xed fee vanishes, and
so the pro�t is extracted by means of positive price-cost margins only. Under
risk neutrality, on the other hand, the pro�t is extracted by means of �xed fees
only, as we shall see presently. For intermediate degrees of risk aversion, the
dominant �rm complements �xed fees with positive price-cost margins as means
of pro�t extraction. We now analyze each of these cases in turn.

3.3 Risk neutrality

When the retailer is risk neutral (� = 0) the dominant �rm�s pro�t reduces
to v(q1; c) � v(0; c) with non exclusive contracts, and to V (q1; 0)� v(0; c) with
exclusive contracts. In both cases, the maximization of the pro�t requires the
maximization of the dominant �rm�s marginal contribution. This implies that
marginal prices are set at cost, both with and without exclusive contracts. The
dominant �rm then extracts its maximized marginal contribution by means of
the �xed fee.
Since v(q1; c) � V (q1; 0), exclusive dealing never increases the dominant

�rm�s pro�t. To be more precise, consider the �positive primary outputs�(PPO)
threshold cPPO. This is the critical level of the competitive advantage below
which the e¢ cient quantity of product 2 is strictly positive.12 Therefore, for
c < cPPO the maximization of the total payo¤ v(q1; c) requires that q2 > 0.
In this case, exclusive dealing de�nitely decreases the dominant �rm�s pro�t.
When c � cPPO, in contrast, the total payo¤ is maximized at q2 = 0. In this
case, exclusive dealing is irrelevant, as the single sourcing outcome is obtained
even without explicit exclusivity clauses.13

12E¢ cient quantities are given by the conditions�
Vq1 (q1; q2) = 0
Vq2 (q1; q2) = c;

and are always well de�ned in view of our assumption of a �nite satiation point. Then, the
threshold cPPO is implicitly de�ned by the condition

Vq2 (q
eff
1 ; 0) = cPPO:

The PPO terminology is due to Singh and Vives (1984) and Amir and Jin (2001).
13 It should come as no surprise that these results are exactly the same as in the complete

information models of O�Brien and Sha¤er (1997) and Bernheim and Whinston (1998, sect.
III).
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3.4 In�nite risk aversion

We have already seen that when the retailer is in�nitely risk averse (� ! 1),
the �xed fee is set to 0 both with and without exclusive contracts. Intuitively,
a positive �xed fee would push the retailer�s payo¤ down to the domain of
losses for some states of demand, but this is extremely costly. Thus, a contract
that entails a positive �xed fee will never be accepted. As a consequence, the
dominant �rm extracts its pro�t only by means of a positive price-cost margin,
behaving as if it were restricted to linear pricing.
The pro�t then becomes Vq1(q1; 0)q1 with exclusive contracts, and vq1(q1; c)q1

under common representation. As we already know, demand is greater under
exclusive dealing: Vq1(q1; 0) � vq1(q1; c). However, Corollary 2 says that there is
an upper bound on the exclusive price: pE1 � c. Under common representation,
in contrast, the retailer always gets at least his reservation payo¤ v(0; c) and
thus there is no constraint on the price.
Therefore, under exclusive dealing demand is higher but there is an upper

bound on the price. Under common representation, on the other hand, demand
is lower but pricing is unconstrained. This creates a peculiar price-volume trade
o¤, which has been identi�ed and analyzed for the �rst time by Mathewson and
Winter (1987).
This trade o¤ re�ects a fundamental di¤erence in the nature of the compe-

tition with and without exclusive contracts. In the former case, �rms compete
for the entire volume demanded by a buyer; in the latter, they compete for
each marginal unit. The two forms of competition are equally intense only
in the special case of perfect substitutes �when zero-pro�t outcomes are ob-
tained irrespective of the mode of competition. When products are imperfect
substitutes, the competition for marginal units is attenuated by product di¤er-
entiation. The competition for exclusives, in contrast, is not, as it takes place in
�utility space,�where products are e¤ectively homogeneous. Therefore, when
products are di¤erentiated the competition for exclusives is more intense than
the competition for marginal units.
The impact of such more intense competition on the dominant �rm�s pro�t

depends on the size of its competitive advantage, c. Clearly, the optimal exclu-
sive price is:

pE1 = min [c; p
m
1 ] ;

14 (11)

where pm1 = Vq1(q
m
1 ; 0) and q

m
1 = argmaxq1�0 [q1Vq1(q1; 0)].

15 Intuitively, the
dominant �rm either undercuts the fringe or engages in monopoly pricing �
whichever leads to the lower price. This immediately implies that exclusive con-
tracts are not pro�table when c = 0. In this case, the exclusive price must be set
at zero, and thus the exclusive pro�t vanishes. Under common representation,

14As a tie-breaking rule, we assume that when the retailer obtains the same expected utility
by dealing exclusively with the dominant �rm or the fringe, he chooses to deal with the
dominant �rm.
15Our assumption of a �nite satiation point guarantees that qm1 is well de�ned. If it is

not unique, one may de�ne qm1 as the largest maximizer (which is associated with the lowest
price).
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in contrast, the dominant �rm can take advantage of product di¤erentiation to
obtain a positive pro�t even if c = 0. By continuity, exclusive contracts will
continue to be unpro�table as long as the competitive advantage is su¢ ciently
small.
On the other hand, it is easy to see that exclusive dealing is pro�table if

the dominant �rm�s competitive advantage is large enough. Various su¢ cient
conditions to this e¤ect may be provided. Most obviously:

Lemma 3 With in�nite risk aversion, exclusive dealing is pro�table for the
dominant �rm when c � pm1 .

Proof. When c � pm1 the upper bound on the exclusive price is not binding,
and therefore the comparison between the exclusive and non-exclusive pro�ts is
driven by the fact that demand is higher under exclusive dealing. �
One may wonder whether the monopoly outcome couldn�t be achieved even

under common representation when c � pm1 . But in fact the condition for this
is c � cDRAS , where cDRAS is the critical level of the competitive advantage
implicitly de�ned by the condition

Vq2(q
m
1 ; 0) = cDRAS : (12)

It is easy to show that cDRAS > pm1 ,
16 so when c is greater than pm1 but lower

than cDRAS exclusive dealing de�nitely increases the dominant �rm�s pro�t.
Another su¢ cient condition can be stated as follows. Denote by q�1(c) =

argmaxq1�0 vq1(q1; c)q1 the pro�t-maximizing output level under common rep-
resentation, and let �c be implicitly de�ned by the condition

vq1(q
�
1(�c); �c) = �c:

17 (13)

That is, when c = �c the optimal price for the dominant �rm under common
representation is �c, so that the equilibrium prices of both products are equal.

Lemma 4 With in�nite risk aversion, exclusive dealing is pro�table for the
dominant �rm when c � �c.18

Proof. When c � �c, the equilibrium price of good 1 under common represen-
tation is not greater than c. Therefore, setting pE1 = p

NE
1 does not violate the

16Since the goods are imperfect substitues and V is symmetric, we have

Vq2 (q
m
1 ; 0) > Vq1 (q

m
1 ; 0) = p

m
1 ;

but the left-had side of this inequality is cDRAS , which proves that pm1 < cDRAS .
17Existence of �c follows from the fact that vq1 (q

�
1(0); 0) > 0, whereas for c large enough

(e.g., c > pm1 ) one has vq1 (q
�
1(c); c) � c.

18The Appendix shows that under a weak regularity condition we have also:

Corollary 3 With in�nite risk aversion, exclusive dealing is pro�table for the dominant �rm
when c � cPPO.
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constraint pE1 � c and increases the pro�t, as demand is higher under exclusive
dealing. �
When c � �c no price reduction is needed to induce the retailer to sign

an exclusive dealing contract. The threat to lose the option of carrying the
dominant �rm�s product is, by itself, a strong enough inducement. This means
that exclusive dealing allows the dominant �rm to increase the demand for its
product at no cost.
The conditions for the pro�tability of exclusive contracts stated in Lemmas 3

and 4 could be further weakened, but they already su¢ ce to show that exclusive
dealing is pro�table when c is large.
The intuition for these results is as follows. As we have seen, exclusive deal-

ing intensi�es competition by wiping out product di¤erentiation. Who gains and
who loses from this depends on who is, e¤ectively, protected by product di¤er-
entiation. When the dominant �rm�s competitive advantage is small, product
di¤erentiation shelters the dominant �rm against disruptive competition from
the fringe. Exclusive dealing arrangements would remove the protection and
thus are unpro�table. When the competitive advantage is large, in contrast,
product di¤erentiation protects the fringe, allowing it to maintain a positive
market share even if the dominant �rm is substantially more e¢ cient. In this
case, wiping out product di¤erentiation allows the dominant �rm to seize the
competitive fringe�s market share, increasing its pro�t.
These results can be neatly illustrated in the simple case in which demand

functions are linear. This corresponds to a quadratic payo¤ function:

V (q1; q2) = (q1 + q2)�
1

2

�
q21 + q

2
2

�
� q1q2: (14)

Here, our normalizations (which entail no further loss of generality) implicitly
set both the intercept and the slope of the exclusive demand curve to one. The
remaining parameter, , captures the degree of substitutability between the
goods. It ranges from 0 (independent goods) to 1 (perfect substitutes).
In this case, the demand for product 1 is

qE1 = 1� pE1 (15)

under exclusive dealing, and

qNE1 =
1� pNE1 � (1� c)

1� 2 (16)

under common representation. For any given price, demand is both lower and
more elastic under common representation than under exclusive dealing. The
monopoly output qm1 and the corresponding monopoly price pm1 are both equal
to 1

2 , whereas cDRAS = 1 �

2 and cPPO = 1 � . The optimal exclusive price

is:
pE1 = min

�
c; 12

�
: (17)
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Figure 1: The pro�tability of exclusive dealing in the competitive fringe model
with in�nite risk aversion (� = 1): exclusive dealing is pro�table in the grey
region

Under common representation, the optimal price is either

pNE1 =
1� (1� c)

2
; (18)

or the limit price

plim1 = 1� 1� c

:19 (19)

The exclusive and non-exclusive pro�ts, �E1 and �
NE
1 , can then be calculated

easily. It is immediate to check that the exclusive pro�t �E1 always vanishes at
c = 0. The non-exclusive pro�t, in contrast, is �NE1 = 1�

4(1+) at c = 0, and thus
vanishes only when the goods are perfect substitutes ( = 1). This con�rms

19The limit price is associated with a limit quantity qlim1 which guarantees that Vq2 (q1; 0) =
c. The limit pricing equilibrium is obtained when c � clim, where

clim = 1� 

2� 2
.

Clearly, exclusive dealing is always pro�table when the alternative for the dominant �rm is
limit pricing. But since clim � �c, this conclusion is in fact already implied by Lemma 4.
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that exclusive dealing is never pro�table when c = 0. On the other hand, the
exclusive pro�t �E1 is greater than �

NE
1 when c exceeds the threshold

cED =
(1� )

h
2 +  � 2

p
(1 + )

i
4� 32 : (20)

Exclusive dealing prevails above the threshold cED.20 This is lower than both
pm1 =

1
2 and �c =

1�
2� , con�rming Lemmas 3 and 4. Figure 1 illustrates.

When exclusive contracts are pro�table, what are their e¤ects on the retailer
and �nal consumers? In the competitive fringe model, the dominant �rm ex-
tracts any rent in excess of the retailer�s reservation utility by means of �xed fees,
so the retailer always obtains exactly v(0; c), both with and without exclusive
contracts.21

However, �xed fees are a �xed cost for the retailer and as such they may not
be transferred onto �nal prices. To assess the impact of exclusive dealing on
�nal consumers, a more relevant criterion may be the retailer�s expected payo¤
gross of the �xed fee, i.e. �R.
Using this criterion, it is easy to see that �nal consumers are always harmed

by exclusive dealing. The reason for this is simple. Under common representa-
tion, the retailer can always procure one good, namely good 2, at a marginal
cost of c. In addition, however, it can also procure good 1 at a cost that is
never greater than pm1 . With exclusive dealing, on the other hand, the retailer
can procure only good 1, at a marginal cost of either c or pm1 . Therefore, ex-
clusive dealing always reduces product variety but never decreases the retailer�s
marginal costs. This suggests that �nal consumers are worse o¤ under exclusive
dealing. We can therefore conclude that when exclusive dealing is pro�table, it
is de�nitely anti-competitive.

3.5 Positive, �nite risk aversion

So far we have looked at the extreme cases of risk neutrality and in�nite risk
aversion. Under risk neutrality pro�ts are extracted by means of the �xed fee
only, whereas with in�nite risk aversion they are extracted by means of positive
price-cost margins only. We have shown that exclusive dealing is never pro�table
in the former case, but may be pro�table in the latter.
We now analyze the case of intermediate levels of risk aversion. As shown

by Png and Wang (2010), risk aversion implies that the optimal marginal price
p1 is strictly greater than the marginal cost.22 In other words, marginal prices

20The gain from exclusive dealing is obviously small when the goods are poor substitutes,
as the increase in volumes enjoyed by the dominant �rm depends on the degree of product
substitutability. When instead the products are fairly good substitutes, the gain from exclusive
dealing is sizeable and may easily exceed 50% of the non-exclusive pro�t.
21This is true also in the limit as � ! 1: even though the �xed fee vanishes in the limit,

its utility cost converges to a positive value.
22To be precise, Png and Wang show that this conclusion holds as long as the total and

marginal payo¤s are positively correlated. The assumption of multiplicative uncertainty guar-
antees that this is always true in our model.
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are distorted upwards as soon as � > 0. On the other hand, the �xed fee
vanishes only as � tends to in�nity. This means that for intermediate levels of
risk aversion the retailer�s surplus is extracted by means of a combination of
�xed fees and positive price-cost margins.
Our main result in this section is that as soon as the degree of risk aversion is

positive, exclusive dealing becomes pro�table for some values of the dominant
�rm�s competitive advantage. In this sense, the result that exclusive dealing
can never be pro�table is knife-edge; it holds only under risk neutrality. In
particular, the region where exclusive dealing is pro�table is a neighborhood of
the positive primary outputs threshold cPPO.23

Proposition 1 For any arbitrarily small � > 0, there exists a neighborhood of
cPPO in which exclusive dealing is pro�table.

Proof. See the Appendix. �
To gain some intuition, remember that exclusive dealing decreases the re-

tailer�s total payo¤ but increases his marginal payo¤. However, both e¤ects
are negligible when q2 � 0, which is precisely what happens when � � 0 and
c � cPPO. This means that all the �rst-order e¤ects, which in general drive the
comparison between exclusive and non-exclusive pro�ts, vanish when � � 0 and
c � cPPO.
What remains are the second-order e¤ects. Now, at � � 0 the optimal

pricing maximizes the total payo¤. Therefore, when c � cPPO not only the
�rst-order e¤ects but also the second-order e¤ects on the total payo¤ vanish.
The second-order e¤ects on the marginal payo¤, in contrast, do not vanish.
Thus, the comparison between the exclusive and non-exclusive pro�ts is driven
by the variable pro�t, �1(q1). But we already know that when the �rm is
restricted to linear pricing pro�ts are greater under exclusive dealing if c is
large enough. Proposition 1 e¤ectively extends the conclusion to any case in
which the price-cost margin is positive, provided that c � cPPO.
A more complete characterization of the region where exclusive dealing is

pro�table for intermediate degrees of risk aversion is di¢ cult. The problem is
that the weights in the pro�t function (9) depend on the prices (via the cut-o¤
�̂), and this complicates the analysis considerably. However, explicit solutions
can be obtained for a uniform-quadratic speci�cation of the model. In this
speci�cation, the retailer�s payo¤ function is

V (q1; q2; �) = (q1 + q2)�
1

2�

�
q21 + q

2
2

�
� 
�
q1q2 (21)

(this reduces to (14) for � = 1) and � is uniformly distributed over the interval
(0; 2].
The solution is too cumbersome to be presented here and thus is reported in

the Online Appendix (Section 1). It can be veri�ed that the equilibrium tari¤s

23Remember that with risk neutrality (or, equivalently, complete information), the cPPO
threshold separates the region where exclusive dealing decreases the dominant �rm�s pro�t
from the region where it is irrelevant.
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Figure 2: The pro�tability of exclusive dealing in the competitive fringe model
with positive, �nite risk aversion: exclusive dealing is pro�table in the grey
region

are continuous functions of the degree of risk aversion �. As � increases, the
marginal prices increase smoothly from marginal cost (risk neutrality) to the
marginal prices given by (17) and (18) (in�nite risk aversion), with no jumps.
The analysis of the pro�tability of exclusive contracts can be summarized as
follows:

Proposition 2 In the uniform-quadratic model (21), for any value of � there
exist a lower and an upper threshold, cED(�) and cDRAS(�), such that exclusive
dealing is unpro�table for c � cED(�), pro�table for cED(�) < c < cDRAS(�),
and neutral for c � cDRAS(�). As �!1, the lower threshold cED(�) converges
to cED and the upper threshold cDRAS(�) converges to cDRAS, whereas both
thresholds collapse to cPPO as �! 0.

Proof. See the Online Appendix. �
The explicit expressions for cED(�) and cDRAS(�) may be found in the

Online Appendix. The two thresholds are depicted in Figure 2.
In the region where exclusive dealing is pro�table, its e¤ects are anti-competitive,

as in the case of in�nite risk aversion.
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4 Reduced-form model

The moral hazard model shows that exclusive dealing may be pro�table when-
ever the retailer is risk averse, and hence the use of �xed fees is costly. In this
section, we argue that the conclusion holds irrespective of the exact reason why
�xed fees are an imperfect means of rent extraction. To this end, we shall ana-
lyze a reduced-form model which directly assumes that extracting the retailer�
rent by means of �xed fees is costly.
For simplicity, the cost is taken to be a deadweight loss proportional to F .

In other words, we posit that by charging a �xed fee F1 > 0 the dominant �rm
gains F1 but the retailer loses (1 + �)F1, with � � 0.24 Thus, the retailer�s net
payo¤ is:

U = V (q1; q2)� p1q1 � cq2 � (1 + �)F1: (22)

(Since demand uncertainty is no longer crucial to our arguments, in this section
we set demand at its average value: � = 1.)
The parameter � may capture any factor that impedes rent extraction by

means of �xed fees.25 The analysis in this section is completely agnostic about
the source of the imperfection. It focuses on the consequences of costly rent
extraction rather than on its causes.
Besides being more general, the reduced-form model is also simpler. The

dominant �rm�s pro�t �1 may now be written as

�1 =
1

1 + �
[TP (q1)� v(0; c)] +

�

1 + �
�1(q1): (23)

The pro�t is now exactly a weighted average of the marginal contribution and
the variable pro�t. Furthermore, the weights depend only on the parameter
� and are exactly the same both with and without exclusive dealing. This
property follows from the fact that the cost of using the �xed fee is now taken
to be constant and thus it no longer depends on the marginal price. This
simpli�es the dominant �rm�s pricing decisions considerably.
To proceed, assume that for all � the pro�t function is strictly quasi-concave

in q1, both with and without exclusive contracts. This guarantees that the
solution to the pro�t maximization problem is given by the appropriate �rst-
order conditions. Under common representation, the �rst-order condition is:

vq1(q1; c) +
�

1 + �
q1vq1q1(q1; c) = 0; (24)

which immediately implies that the optimal marginal price is distorted upwards
as soon as � > 0. The �xed fee is then pinned down by the participation

24For sake of consistency, we assume that the cost � appears only when F > 0; in other
words, that lump-sum subsidies do not entail any gain. This implies that lump-sum subsidies
cannot be optimal, as in the moral hazard model with piecewise linear utility.
25For example, buyers may underestimate future demand, as in Della Vigna and Malmendier

(2004) and a rapidly growing body of related literature. Or they may discount the future more
heavily than the sellers. In these and similar cases, �xed fees are an imperfect means of rent
extraction and hence marginal prices are distorted upwards.
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constraint:

FNE1 =
v(qi; c)� vqi(qi; c)qi � v(0; c)

(1 + �)
: (25)

It is always positive but vanishes in the limit as �!1.
With exclusive dealing, in contrast, the �rst-order condition is:

Vq1(q1; 0) +
�

1 + �
q1Vq1q1(q1; 0) = 0: (26)

De�ne qm1 (�) as the solution to this equation, and p
m
1 (�) as the corresponding

marginal price. Two cases may then arise. If c � pm1 (�), then the corresponding
�xed fee

Fm1 (�) =
V (qm1 (�); 0)� Vq1(qm1 (�); 0)qm1 (�)� v(0; c)

(1 + �)
(27)

is non negative and thus the optimal tari¤ is fpm1 (�); Fm1 (�)g. If instead c <
pm1 (�), we have a corner solution in which the optimal tari¤ is fc; 0g.
In the two extreme cases � = 0 and � = 1, we re-obtain immediately the

results of the moral hazard model. But now we can make more progress in the
analysis of the case where � takes on intermediate values. For example, the
analog of Lemmas 3 and 4 holds for any value of � > 0:

Lemma 5 In the reduced-form model, exclusive dealing is pro�table for the
dominant �rm when c � pm1 (�) or when c � �c(�).

Proof. See the Appendix. �
Furthermore, with the quadratic payo¤ function (14) a manageable closed-

form solution is now available. With non-exclusive contracts, the optimal mar-
ginal price is

pNE1 =
�

1 + 2�
[1� (1� c)] :26 (28)

This is strictly positive whenever � > 0, and converges to the optimal linear
price (18) as �!1. The optimal �xed fee,

FNE1 =
(1 + �) [1� (1� c)]2

2(1� 2)(1 + 2�)2 ; (29)

vanishes only in the limit as �!1.
With exclusive contracts, the optimal marginal price is

pE1 = min

�
c;

�

1 + 2�

�
: (30)

26The limit-pricing solution, which does not depend on �, now arises when

c � clim(�) =
(1� )[1 + �(2 + )]

1 + �(2� 2)
:
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The corresponding �xed fee is

FE1 = max

240;
�
c� �

1+2�

��
2� c� �

1+2�

�
2(1 + �)

35 : (31)

That is, the dominant �rm either charges the monopoly tari¤ or undercuts the
fringe �whichever leads to the lower tari¤.
Comparing the pro�ts under exclusive dealing and common representation,

we get:

Proposition 3 For any value of � there exist a lower and an upper thresh-
old, cED(�) and cDRAS(�), such that exclusive dealing is unpro�table for c �
cED(�), pro�table for cED(�) < c < cDRAS(�), and irrelevant for c � cDRAS(�).
The upper threshold is

cDRAS(�) =

8>><>>:
1� (1+�)[1+�(1+

p
1�2)]

1+�(2+2�) for c � �
1+2�

(1�)+�(2��2)+(1�)
p
(1+)(1+2�)(+2��1)

2�2+�(4�32) for c < �
1+2� ;

and the lower threshold is

cED(�) =

8>><>>:
1� (1+�)[1+�(1�

p
1�2)]

1+�(2+2�) for c � �
1+2�

(1�)+�(2��2)�(1�)
p
(1+)(1+2�)(+2��1)

2�2+�(4�32) for c < �
1+2� :

Proof. See the Online Appendix (Section 2). �
It is immediate to verify that as � ! 1, the upper threshold cDRAS(�)

converges to cDRAS = 1� 
2 whereas the lower threshold cED(�) converges to

cED. Both cDRAS(�) and cED(�) converge to cPPO = 1�  as �! 0.
The perfect analogy between Propositions 2 and 3 con�rms that the e¤ects

of exclusive contracts depend essentially on the fact that marginal prices exceed
marginal cost. The source of the distortion (or, to put it di¤erently, the reason
why the surplus cannot be extracted e¢ ciently by means of �xed fees) seems to
be less important.

5 Duopoly

In this section we �nally turn to the case of duopoly. For sake of simplicity and
generality, we use the reduced-form approach introduced in the previous section,
but the moral hazard model would produce qualitatively similar results.
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5.1 Benchmark

As a benchmark, we �rst analyze the case in which exclusive contracts are
banned, which we shall refer to as �forced�common representation.
In this case, �rms compete for each marginal unit by o¤ering two-part tari¤s.

Since the analysis of two-part tari¤ pricing games is not entirely standard, it
may be useful to describe in some detail how the equilibrium is found.
Firm i�s best response is obtained as follows. For any given tari¤ o¤ered by

�rm i�s competitor, pj and Fj , de�ne the retailer�s �indirect�payo¤ function as:

v(qi; pj) = max
qj�0

[V (qi; qj)� pjqj ] : (32)

In words, this is the highest gross payo¤ that the retailer can obtain by buying
qi units of good i and then purchasing the optimal amount of product j at a
marginal price of pj (the net payo¤ is v(qi; pj)�(1+�)Fj). The inverse demand
for product i then is pi = vqi(qi; pj), so �rm i�s pro�t is:

�i = [vqi(qi; pj)� ci] qi + Fi: (33)

Firm i will then choose qi and Fi, or, equivalently, pi and Fi, so as to maximize
(33) under the participation constraint:

v(qi; pj)� vqi(qi; pj)qi � (1 + �)Fi � v(0; pj): (34)

This inequality says that by signing �rm i�s contract, the retailer obtains at
least the same utility as if he deals only with �rm j. Notice that �rm j�s �xed
fee Fj cancels out as it appears on both sides of the participation constraint.
This implies that a �rm�s optimal tari¤ is independent of its rival�s �xed fee.
Clearly, the participation constraint must bind in equilibrium.27 Like in the

competitive fringe model, it follows that �rm i�s pro�t is a weighted average of
its marginal contribution and its variable pro�t �i(qi; pj) = [vqi(qi; pj)� ci] qi,
with weights 1

1+� and
�
1+� , respectively:

�i =
1

1 + �
[v(qi; pj)� ciqi � v(0; pj)] +

�

1 + �
�i(qi; pj): (35)

The �rst-order condition:28

vqi(qi; pj) +
�

1 + �
qivqiqi(qi; pj) = ci (36)

then gives �rm i�s best response pNEi = BRi(p
NE
j ). It is evident from (36) that

marginal prices are distorted upwards as soon as � > 0.

27As a tie-breaking rule, we assume that when the retailer is indi¤erent between common
and exclusive representation, he opts for common representation. Like all our other tie-braking
assumptions, this helps to avoid issues of equilibrium existence.
28For simplicity, we assume that the pro�t functions are strictly quasi-concave, as we did

in the competitive fringe model.
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In the forced common representation equilibrium, marginal prices are given
by the intersection of the best responses curves. The corresponding �xed fee
FNEi are obtained from the (binding) participation constraints (34). By con-
struction, they are always non negative. The fact that both �xed fees are set
this way implies that the retailer obtains exactly the same utility as if he dealt
only with either �rm 1 or �rm 2. In the common agency jargon, this property
is sometimes called the principle of �individual excludability.�
With the quadratic payo¤ function (14), best response curves are linearly

increasing, with a slope lower than one. This guarantees the existence of a
unique Nash equilibrium, which can be calculated as:

pFCR1 =
�(1� )

1 + �(2� ) + c
�(1 + �)

(1 + 2�)2 � �22

pFCR2 =
�(1� )

1 + �(2� ) + c
(1 + �)(1 + 2�)

(1 + 2�)2 � �22
:29

(37)

The corresponding equilibrium �xed fees are:

FFCR1 =

�
1�  � pFCR1 + pFCR2

�2
2(1� 2)(1 + �)

FFCR2 =

�
1�  � pFCR2 + pFCR1

�2
2(1� 2)(1 + �) :

(38)

When � = 0, marginal prices equal marginal costs, and the surplus is ex-
tracted e¢ ciently by means of �xed fees only. In this case, the equilibrium
reproduces the truthful equilibrium of a standard common agency game. When
instead �!1, the �xed fees vanish, and �rms behave as if they were restricted
to linear pricing.30

5.2 Exclusive representation

Now suppose that exclusive contracts are permitted, so that each �rm can o¤er
contracts of both types. It is important to note at the outset that in this case
multiple equilibria may arise. The reason for the multiplicity of equilibria is
that the retailer will sign at most one contract with each �rm. This implies
that some of the contracts that are o¤ered are destined not to be accepted and
thus may be changed arbitrarily, at least to some extent.
This possibility would be practically irrelevant if the retailer ended up choos-

ing the same contracts in all equilibria. In what follows, we shall de�ne any two

29These prices apply as long as

c < clim(�) =
(1� )[1 + �(2 + )]

1 + �(2� 2)
;

a condition that guarantees that the associated quantities are strictly positive. When c �
clim(�), we have a limit pricing equilibrium, where p1 = plim1 (this is still given by (19), as it
does not depend on �) and p2 = c.
30This is the limiting case that Mathewson and Winter (1987) focus on.
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equilibria as �outcome equivalent� if the retailer signs the same contracts in
both, and we shall treat outcome equivalent equilibria as e¤ectively identical.
However, even contracts that are destined not to be accepted may a¤ect the
retailer�s out-of-equilibrium payo¤, and hence the equilibrium outcome. There-
fore, di¤erent equilibria that are not outcome-equivalent to each other may
exist.
Generally speaking, two types of outcomes are possible: exclusive represen-

tation, if the retailer signs one exclusive contract, and common representation,
if the retailer signs non-exclusive contracts with both �rms. We start from ex-
clusive representation. The next lemma says that the exclusive representation
equilibrium is e¤ectively unique, and that it always exists.

Lemma 6 There always exist equilibria in which the retailer signs an exclusive
contract. All such equilibria are outcome equivalent to the equilibrium in which
both �rms o¤er only exclusive tari¤s, �rm 2�s tari¤ is fc; 0g, and �rm 1�s tari¤
is fpm1 (�); Fm1 (�)g when c � pm1 (�), and fc; 0g when c < pm1 (�).

Proof. See the Appendix. �
The exclusive representation equilibrium is practically the same as in the

competitive fringe model: �rm 2 sells nothing but stands ready to supply its
product at cost; the dominant �rm then either wins the competition for exclu-
sives by matching its rival�s o¤er,31 ;32 or it has a competitive advantage large
enough that it can charge the monopoly price.
Unlike the competitive fringe model, however, this is always an equilibrium

under duopoly; in particular, it is an equilibrium even if the dominant �rm�s
pro�t is lower than under forced common representation. The reason for this is
that no �rm can pro�tably deviate by o¤ering a non-exclusive contract unless
its rival does the same. In other words, common representation can be achieved
only if �rms manage to coordinate their behavior.
Such coordination will be analyzed in the next subsection, where we show

that common representation equilibria may, indeed, exist. Before proceeding,
however, we compare the exclusive representation equilibrium of Lemma 6 with
the forced common representation equilibrium that prevails if exclusive contracts
are banned.
Clearly, �rm 2 is always worse o¤under exclusive representation, as its pro�t

vanishes. For the dominant �rm, in contrast, there are two opposing e¤ects. On
the one hand, exclusive representation increases the demand for its product; on
the other hand, it may require a price reduction. Like in the competitive fringe
model, which e¤ect prevails depends on the size of the competitive advantage:
exclusive representation is unpro�table when c is small, pro�table when c is

31The tie-breaking rule here is that when the retailer obtains the same expected utility by
choosing the exclusive contract of either �rm, he signs that o¤ered by the dominant �rm.
Again, this serves to avoid issues of equilibrium existence.
32Given our tie-breaking rules, there may also exist equilibria in which �rm 2 prices below

cost. Throughout the paper we abstract from such implausible equilibria, which could be
ruled out by using various common re�nements.
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large. However, under duopoly the region where exclusive representation is
pro�table is smaller. This is due to the fact that the competition for exclusives
is as intense as in the competitive fringe model, whereas the competition for
marginal units is less intense.

  

  c 

Figure 3: Duopoly with commitment λ>0. 

 γ   1 

  ���(�) 
�����(�) 

����(�) 

�����(�) 

  1 

Figure 3: The pro�tability and welfare e¤ects of exclusive dealing in the duopoly
model with commitment: exclusive dealing is pro�table in the grey region and
is welfare improving below the cWELF (�) curve

This also implies that exclusive representation is more benign than in the
competitive fringe model. The retailer�s expected utility U is now always greater
under exclusive representation.33 In terms of the retailer�s gross payo¤ �R
(which, as we have already noted, may be a better proxy for the welfare of
�nal consumers), exclusive representation is still bad when c is large, but is now
good when c is small. Thus, exclusive representation may now bene�t the �nal
consumers: the gains from the price reduction, which is now more pronounced,
may more than o¤set the losses from lower product variety.
In the case of the quadratic payo¤ function (14), the thresholds for exclusive

representation to be pro�table and welfare enhancing, cPROF (�) and cWELF (�),

33This follows from the fact that the retailer obtains in both cases the same utility as if
he dealt with �rm 2 only, but �rm�s 2 exclusive tari¤ is lower than under forced common
representation.
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can be calculated explicitly. They are reported in the Online Appendix (Sec-
tion 3) and are depicted in Figure 3. In most of the region where exclusive
representation is welfare improving, it is not pro�table for the dominant �rm.
When � is su¢ ciently large, however, there exists a sub-region where exclusive
representation is both pro�table and welfare improving. This possibility was
already noted by Mathewson and Winter (1987), who looked at the limiting
case �!1. This sub-region however vanishes when � is small.
More to the point, the region where exclusive representation is pro�table for

the dominant �rm does not necessarily coincide with the region where exclusive
representation will prevail in equilibrium.34 The reason for this is twofold.
On the one hand, exclusive representation may be the unique equilibrium even
below the cPROF (�) threshold. On the other hand, common representation may
prevail even above the cPROF (�) threshold. To understand these possibilities,
we now turn to the analysis of common representation equilibria.

5.3 Common representation

As noted above, common representation outcomes can be achieved only if there
is some form of coordination among the �rms. Scope for coordination exists
because the single sourcing outcome is ine¢ cient; in particular, the retailer
loses the value of variety. Both �rms might therefore gain by o¤ering, in a
coordinated fashion, non-exclusive contracts that taken together are at least as
attractive for the retailer as the exclusive ones. This might allow the �rms to
provide variety and then extract its value.
Such coordination would always be possible if side payments between the

�rms were feasible. Without side payments, however, the non-exclusive tari¤s
must perform two distinct functions: they must induce the retailer to opt for
common representation, and they must split the extra surplus (i.e., the value
of variety) between the �rms in such a way that both are better o¤ than under
exclusive representation. If both goals cannot be achieved simultaneously, com-
mon representation equilibria do not exist. If instead coordination is feasible,
there generally exists a range of common representation equilibria, correspond-
ing to di¤erent ways in which the retailer�s preference for variety is split between
the �rms.
If �rms manage to extract the retailer�s preference for variety, however, there

may be scope for further coordination. That is, the exclusive tari¤s may now be
increased above the levels of Lemma 6. This move, which is possible only when
exclusive contracts are not signed by the retailer, cannot be directly pro�table.

34The two regions would coincide if �rms could commit, in a �rst stage of the game, to
a type of contract, as assumed by Mathewson and Winter (1987). In this case, exclusive
representation would arise if at least one �rm committed to exclusive contracts, common rep-
resentation if both committed to non-exclusive contracts. Since the less e¢ cient �rm is always
harmed by exclusive dealing, it follows immediately that exclusive dealing would be observed
if and only if it is pro�table for the dominant �rm, just as in the competitive fringe model.
However, in one-stage models of price competition such as ours the commitment assumption
may seem far-fetched. It might be justi�ed as a short-cut to collusion-like equilibria that
might be sustained if the game is repeated over time.
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However, it can bene�t the �rms indirectly, allowing them to increase the non-
exclusive tari¤s. Of course, in a non-cooperative equilibrium there are limits
to the possibility of coordinating price strategies in this way. The problem is
that high exclusive tari¤s may generate a temptation to deviate to exclusive
representation. This puts an upper bound on the degree of price coordination
that can be sustained.
Therefore, coordination may harm the retailer. And since side payments

facilitate coordination, they may be regarded as anti-competitive, and hence
they may be prohibited.
Even so, with two-part tari¤s side payments can be implemented indirectly,

via the �xed fees. That is, one �rm may lower its �xed fee, allowing the rival
to increase its own by the same amount. Evidently, this behavior can hardly
be prohibited; all that antitrust authorities and the courts can do is to prohibit
negative �xed fees.
In what follows we shall therefore focus on the case in which there are no

explicit side payments, and �xed fees are required to be non negative, i.e. Fi � 0.
This limits the possibility of transferring pro�ts between the �rms, but does not
prevent it completely.
Summarizing, in the absence of side payments common representation equi-

libria do not always exist. When they do, however, they are generally not
unique: price coordination may be more or less e¤ective, and pro�ts may be
split between the �rms in di¤erent ways.

5.3.1 Characterization

We now provide a complete characterization of the set of common representation
equilibria. To begin with, note that exclusive contracts will always be o¤ered
in equilibrium (as long as � > 0). To see why, observe that if �rms do not o¤er
exclusive contracts the equilibrium must be the forced common representation
equilibrium. In that equilibrium, however, the retailer is indi¤erent between
buying only from �rm 1 or from �rm 2. This implies that the each �rm can
deviate by replacing the non-exclusive tari¤ with an exclusive one, at slightly
reduced prices. Faced with the choice of dealing with either �rm, but not both,
the retailer would naturally opt for the deviating �rm, which o¤ers the better
deal. The deviating �rm�s volumes would then increase by a discrete amount,
as the products are substitutes. But this would increase its pro�ts (provided
that � > 0, which implies that the price-cost margins are strictly positive).
This argument implies that common representation equilibria can only be

sustained if �rms o¤er, in addition to the non-exclusive contracts that will be
signed by retailer, exclusive contracts that are destined not to be accepted but
serve to make the deviation described above unpro�table. Therefore, a common
representation equilibrium must consist of two tari¤s for each �rm, an exclusive
and a non-exclusive one. Since each tari¤ is described by two parameters, a
common representation equilibrium is described by eight variables.
We now show how to pin down the equilibrium exclusive contracts. For any

level of the retailer�s utility k, consider the most pro�table exclusive contract
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that guarantees the retailer at least k. It is given by the solution to the following
program:

maxqEi ;FE
i

�
Vqi(q

E
i ; 0)� ci

�
qEi + F

E
i

s.t. V (qEi ; 0)� Vqi(qEi ; 0)qEi � (1 + �)FEi � k
FEi � 0:

(39)

Denote the solution by
�
q�Ei (k); F �Ei (k)

	
, and let p�Ei (k) = Vqi(q

�E
i ; 0). The

corresponding pro�t is ��Ei (k) =
�
Vqi(q

�E
i ; 0)� ci

�
qEi + F

�E
i :

With this notation, we have:

Lemma 7 For any common representation equilibrium in which the retailer
obtains a utility of k � v(0; c), there is an outcome-equivalent equilibrium
with the same non-exclusive tari¤s, in which the exclusive tari¤s are given by�
p�Ei (k); F �Ei (k)

	
.

Proof. It is immediate to verify that any pro�table deviation from the proposed
candidate equilibrium would also be a pro�table deviation from the original
equilibrium. By de�nition, however, no such deviation exist, implying that the
candidate equilibrium is, indeed, an equilibrium. �
Lemma 7 implies that we can focus on equilibria in which the exclusive

contracts o¤ered by the two �rms are e¢ cient, both are equally good for the
retailer, and both are as good as the non-exclusive contracts. We can there-
fore describe a common representation equilibrium by a vector of four variables,�
pNE1 ; pNE2 ; FNE1 ; FNE2

�
, with the understanding that the corresponding exclu-

sive tari¤s are
�
p�Ei (k); F �Ei (k)

	
, where

k = max
q1;q2

�
V (q1; q2)� pNE1 q1 � pNE2 q2 � (1 + �)

�
FNE1 + FNE2

��
: (40)

By our tie-breaking rule, the retailer will then sign the non-exclusive contracts.
Now, let us denote by C � R4+ the set of variables that satisfy the following

conditions:
�NEi (pNE1 ; pNE2 ) + FNEi � ��Ei (k) (Ei)
BRi(p

NE
j ) � pNEi (NEi)

FNEi � 0 (Fi)�
BRi(p

NE
j )� pNEi

�
FNEi = 0; (CSi)

(41)

where the variable pro�t �i is now written as a function of the marginal prices.
The �rst inequality says that each �rm prefers its non-exclusive contract to the
exclusive one. The last two inequalities, together with the complementary slack-
ness condition, say that each �rm�s marginal price must lie on the corresponding
best response curve if the �rm�s �xed fee is positive, or below the best response
curve if the �xed fee vanishes.
We then have:

Lemma 8 Any element of C is a common representation equilibrium; con-
versely, any common representation equilibrium is outcome equivalent to an
element of C.
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Proof. See the Appendix. �
Therefore, common representation equilibria exist if and only if the set C

is non empty. Since, by construction, common representation equilibria Pareto
dominate the exclusive representation equilibrium from the �rms�viewpoint, it
seems natural that �rms will manage to coordinate on one of such equilibria if
there are any. The problem then is, how much coordination can be achieved in
a non cooperative equilibrium? Three cases are possible.

No coordination First, the set C may be empty, in which case the only
equilibrium is the exclusive representation one (characterized in Lemma 6).

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

Firm 1’s best 

response 

Figure 6:  Duopoly, coordination not feasible 
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Figure 4: The case in which coordination is impossible and common represen-
tation equilibria do not exist.

The reason why the set C may be empty is that condition (E1) may always
fail: in other words, the dominant �rm may always have an incentive to deviate
to exclusive representation. This case is illustrated in Figure 4.
Note �rst of all that conditions (Ei) are weakest when FNEi = 0.35 There-

35Starting from FNEi = 0, an increase FNEi would increase the left-hand side of (Ei) by
at least as much as the right-hand side increases. Furthermore, with FNEi > 0 the marginal
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fore, if conditions (41) fail when FNE1 = FNE2 = 0, they must always fail. For
this reason, the �gure is drawn for the case FNE1 = FNE2 = 0. Furthermore,
rather than merging (40) and (Ei) into a single condition, we pick up a value of
k and plot the locus (40) and conditions (Ei) separately, for that value of k.
In particular, the �gure depicts the two best responses (i.e., the increasing

lines), and the locus (40) for k = v(0; c) (i.e., the decreasing curve), and the
iso-pro�t curve (E1), also for k = v(0; c) (i.e., the dotted curve). Condition
(E1) is met above the dotted curve, but in the case depicted it is inconsistent
with condition (40). Therefore, when (40) holds condition (E1) necessarily fails.
Since setting k = v(0; c) minimizes the exclusive pro�t, choosing a lower value
of k would not improve matters.
When the set C is empty, the only equilibrium is the exclusive representation

equilibrium of Lemma 6. We already know that in this case exclusive contracts
are pro�table but harm the �nal consumers if c is large, whereas they are unprof-
itable and bene�t the �nal consumers when c is small. However, the set C will be
empty when the dominant �rm�s temptation to deviate to exclusive representa-
tion is strong. Clearly, the temptation to deviate is stronger, the greater is the
pro�t under exclusive representation. But we know that the exclusive represen-
tation pro�t is increasing in the dominant �rm�s competitive advantage c. One
might therefore think that exclusive representation equilibrium can prevail only
when c is so large that exclusive dealing is both pro�table and anti-competitive.
But in fact things are more complicated. Later we shall identify exactly the
region where the set C is empty for the case of linear demand, showing that
mixed cases may arise.

Maximum coordination If the set C is not empty, can exclusive contract
ever be neutral? The next proposition provides a negative answer, showing
that the forced common representation equilibrium that arises when exclusive
contracts are banned can never be reproduced as long as � > 0.

Proposition 4 If exclusive contracts are permitted, provided that � > 0 and
c < cDRAS(�) there exists no equilibrium that is outcome equivalent to forced
common representation.

Proof. See the Appendix. �
Proposition 4 may be viewed as the analog of Proposition 1 for the duopoly

model. It says that exclusive contracts are never neutral, except when buyers�
surplus can be extracted e¢ ciently by means of non distortionary �xed fees (or
when the competitive advantage is so large that exclusive representation prevails
even if exclusive contracts are prohibited). In all other cases, the possibility of
o¤ering exclusive contracts systematically a¤ects equilibrium outcomes, even if
such contracts are not signed in equilibrium.
In some equilibria the marginal prices are the same as under forced common

representation, and only the �xed fees are di¤erent. In this case, exclusive con-

prices must lie exactly on �rm i�s best response.
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Figure 4:  Duopoly, common representation prices with full coordination 
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Figure 5: The case in which �rms can coordinate on the marginal prices of the
forced common representation equilirium.

tracts are quasi-neutral in that (to the extent that the welfare of �nal consumers
depends only on the marginal prices) they do not a¤ect the �nal consumers.36

For this case to arise, there must exist a value of k such that k � �NER (pFCR1 ; pFCR2 )
and the no-deviation conditions (Ei) hold at pNEi = pFCRi and FNEi = 0. Figure
5 illustrates a case in which these conditions are indeed met. For clarity, the
�gure focuses only on the no-deviation condition for the dominant �rm, (E1),
which is generally tighter than the corresponding condition for its rival, (E2).
Like in Figure 4, we have drawn the �gure assuming that FNE1 = FNE2 = 0. If,
as in the case depicted, there is in fact some slack, the �xed fees can be strictly
positive.
Quasi-neutrality can arise when exclusive representation is particularly in-

e¢ cient, and hence the potential gains from coordination are large. Intuitively,
this should be the case when the products are poor substitutes. Later we shall

36 In this case, however, the retailer�s utility is greater, and the total pro�t of the upstream
�rms is lower, than in the forced common representation equilibrium. In this weaker sense,
exclusive contracts are pro-competitive.
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con�rm this conjecture for the case of linear demand.

Partial coordination. The last possibility is that common representation
equilibria exist, but only marginal prices smaller than pFCR1 and pFCR2 can be
sustained. (By conditions (NEi), marginal prices can never be greater than
pFCR1 and pFCR2 .) This possibility is illustrated in Figure 6. As before, the
�gure focuses on the no-deviation condition for the dominant �rm, (E1), on the
presumption that the weaker condition (E2) is also satis�ed. Like in Figure 4,
we have assumed that FNE1 = FNE2 = 0. In the case depicted, for the given k
there is a range of possible marginal prices, which is highlighted in the �gure.
All of them lie strictly below �rm 2�s best response, implying that FNE2 = 0
must necessarily hold. On the other hand, since there is some slack FNE1 could
actually be positive. If this is so, however, then the marginal prices must lie
exactly on �rm 1�s best response curve.
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Figure 5:  Duopoly, common representation prices with partial coordination 
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Figure 6: The case in which common representation equilibria exist, but mar-
ginal prices are always lower than in the forced common representation equilib-
rium.

When marginal prices are lower than in the forced common representation
equilibrium, exclusive contracts increase �R and hence presumably also the

31



welfare of the �nal consumers. On the other hand, upstream �rms�pro�ts are
lower than in the forced common representation equilibrium. Since the division
of pro�ts is, to some extent, indeterminate, one cannot rule out the possibility
that one �rm (but not both) might be better o¤ than in the forced common
representation equilibrium. But overall the e¤ect of exclusive contracts is clearly
pro-competitive.

5.4 Linear demand

We now identify exactly the regions where each of the cases described above
arises, for the case of linear demand �i.e., the quadratic payo¤ function (14).
For this speci�cation, we have:

Proposition 5 For any value of � there exist a threshold cED(�) such that com-
mon representation equilibria exist for c � cED(�), whereas only the exclusive
representation equilibrium exists when c > cED(�). When common represen-
tation equilibria exist, if the products are poor substitutes (i.e.,  � QN (�))
exclusive contracts are quasi-neutral in that the marginal prices can be pFCR1

and pFCR2 . If instead the products are good substitutes (i.e.,  > QN (�)), the
largest marginal prices that can be sustained in equilibrium are lower than pFCR1

and pFCR2 . As � tends to zero, both cED(�) and QN (�) collapse to cPPO.

Proof. See the Online Appendix (Section 4). �
The expressions for cED(�) and QN (�) can be calculated explicitly but

are too cumbersome to be reproduced here. They are reported in the Online
Appendix and are depicted in Figure 7.
The frontier cED(�) comprises three parts (see Figure 7). The upper part

corresponds to the case in which under exclusive representation the dominant
�rm�s marginal price would be pm1 (�), and thus it applies for c � pm1 (�). In
this region, the dominant �rm can actually charge the monopoly tari¤ under
exclusive dealing and thus exclusive representation is pro�table compared to the
benchmark case of forced common representation. One might therefore wonder
how a common representation equilibrium can be sustained. The answer is that
�rm 2 bribes the dominant �rm into common representation by decreasing its
�xed fee. This makes room for the dominant �rm to increase its own �xed fee,
until it gets more than the monopoly pro�t. In other words, �rms e¤ectively
implement a system of side payments that allows them to extract the retailer�s
preference for variety. As Figure 7 shows, this situation arises when the goods
are poor substitutes and hence the ine¢ ciency of single sourcing is particularly
strong.
The intermediate part of the frontier cED(�) coincides with the cPROF (�)

threshold. The lower part, however, lies strictly below that threshold, implying
that there exists a region where coordination is impossible even if exclusive rep-
resentation lowers the pro�ts of both �rms. As hinted at above, this possibility
arises when (in the absence of side payments) there is a con�ict between the
extraction of the value of variety and its division between the �rms.
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Figure 7: Duopoly with positive and finite λ 
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Figure 7: The possible duopoly equilibria with quadratic payo¤ and a positive,
�nite value of �.

The common representation region, below the frontier cED(�), is divided
into two parts. To the left of the QN (�) threshold, where the products are
poor substitutes (region A), there exist common representation equilibria in
which the marginal prices are pFCR1 and pFCR2 . Therefore, exclusive contracts
are quasi-neutral. To the right of the threshold, where the products are closer
substitutes (region B), the largest marginal prices that can be sustained in a
common representation equilibrium are strictly lower than pFCR1 and pFCR2 .
Here, exclusive contracts are pro-competitive: they decrease prices and pro�ts,
and increase the buyer�s surplus.
Exclusive contracts are also pro-competitive in the region between the cED(�)

and the cPROF (�) thresholds. Here, exclusive representation is the only equi-
librium: prices and pro�ts are lower, and the retailer�s payo¤ is greater than
in the forced common representation benchmark. Between the cPROF (�) and
cWELF (�) thresholds, exclusive contracts still bene�t the �nal consumers, but
are now pro�table for the dominant �rm. Above the cWELF (�) threshold, ex-
clusive contracts are de�nitely anti-competitive: they are pro�table for the dom-
inant �rm, but harm the retailer and hence the �nal consumers.
Although the details are complicated, the general picture that emerges from

the analysis is pretty clear. There are three relevant parameters: the degree
of product substitutability, the size of the dominant �rm�s competitive advan-
tage, and the costliness of rent extraction. Exclusive contracts are neutral (and
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unlikely to be observed) when the products are poor substitutes. When prod-
ucts are good substitutes, exclusive dealing is anti-competitive if the dominant
�rm�s competitive advantage is large, pro-competitive if it is small. The pro
and anti-competitive e¤ects of exclusive contracts are bigger, the more costly it
is to extract the buyers�rent by means of �xed fees, and hence the more highly
distorted are the marginal prices.

6 Conclusion

In this paper, we have analyzed the e¤ects of exclusive dealing when �rms distort
marginal prices upwards. We have explicitly modeled one possible cause of the
distortion, namely buyers� risk aversion, and studied a reduced form that is
agnostic about the source of the distortion and focuses only on its e¤ects.
In both cases, exclusive dealing is pro�table and anti-competitive when the

dominant �rm has a su¢ ciently large competitive advantage over its rivals. The
intuitive reason for this is that a dominant �rm that enjoys a big competitive
advantage can induce retailers to sign an exclusive dealing contract without
reducing its price signi�cantly: the main inducement is the very threat to lose
the option of buying the dominant �rm�s product.
When the competitive advantage is small, in contrast, exclusive dealing is

unpro�table. In this case, �rms might simply refrain from using exclusive con-
tracts. However, it is also possible that �rms do o¤er exclusive contracts, as
they have a unilateral incentive to do so even though the �nal e¤ect is to de-
crease prices and pro�ts. In this case, exclusive contracts have pro-competitive
e¤ects, even if they are not actually signed in equilibrium.
What makes our predictions particularly robust and relevant for competition

policy is that these pro and anti-competitive e¤ects appear as soon as marginal
prices are distorted upwards, and irrespective of the exact reason why they are.
The theory is therefore broadly applicable to antitrust analysis.
It has been suggested that our results are supportive of the current Euro-

pean policy that regards exclusive dealing as almost per se illegal.37 The ar-
gument is that when the dominant �rm�s competitive advantage is small, and
thus according to our �ndings exclusive contracts should be permitted, the per
se prohibition is in fact nominal, because in this case (i) exclusive contracts are
unpro�table and thus are hardly observed, and (ii) the most e¢ cient �rm is
unlikely to have a �dominant position�in the sense of Article 102 of the TFEU.
Antitrust authorities and the courts, so the argument goes, are called upon to
decide upon exclusive dealing cases only when the competitive advantage is so
large that exclusive dealing is pro�table and a dominant position exists. But
this is exactly the case in which anti-competitive e¤ects are probable. Per se
illegality may therefore be a good approximation of the true optimal policy.

37The discussion to follow focuses only on the direct e¤ects of exclusive contracts. To
the extent that there may be pro-e¢ ciency indirect e¤ects, these may be used to mount an
e¢ ciency defense (in the European antitrust jargon, an �objective justi�cation�).
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However, we believe that this argument underestimates the potential pro-
competitive e¤ects of exclusive contracts. These may appear even if the domi-
nant �rm�s competitive advantage is sizeable and hence its market share is large.
For example, with the quadratic payo¤ function (14) we have anti-competitive
e¤ects only when the dominant �rm�s market share is above 65-70%. But a
dominant position in the sense of Article 102 of the TFEU may be found well
below that threshold. In this case, a per se illegality rule would actually help
�rms to coordinate on an equilibrium in which competition is less intense.
We therefore favor a structured rule of reason analysis, similar to that

adopted in the US. The factors that should be taken into account are, how-
ever, di¤erent from the prevailing case law. For example, the duration of the
contracts does not matter in our theory. Neither does, at least directly, the frac-
tion of the market that is foreclosed. According to our theory, the key factor
is the size of the dominant �rm�s competitive advantage. This is obviously cor-
related with the dominant �rm�s market share. A simple rule that may better
approximate the true optimal policy would therefore be to prohibit exclusive
contracts only if the dominant �rm�s market share exceeds some pretty large
critical threshold.
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APPENDIX

Proof of Lemma 1. Solving the participation constraint (7) for F1 gives

F1 =

1 + �

�̂Z
0

�g(�)d�

1 + �

�̂Z
0

g(�)d�

[TP (q1)� �1(q1)]�
v(0; c)

1 + �

�̂Z
0

g(�)d�

(A.1)

Substituting back into the dominant �rm�s pro�t function one immediately gets
(9) and (10).
For future reference, note that the �xed fee may also be rewritten as

F1 = � [TP (q1)� �1(q1)� v(0; c)] +

�

�̂Z
0

�g(�)d�

1 + �G(�̂)
v(0; c):� (A.2)

Proof of Lemma 2. The �rst step in the proof is to show that

lim
�!1

�̂ = 0.

This follows directly from the participation constraint (7) by noting that if
lim�!1 �̂ > 0 the �rst term on the left-hand side would diverge to minus in�nity.
But this is impossible, as the remaining terms in (7) are �nite.
Since TP (q1) � MP (q1)q1 > 0 as soon as q1 > 0, by condition (8) this

immediately implies that
lim
�!1

F1 = 0.

To prove the last part of the lemma one must distinguish between two
cases, depending on whether [TP (q1)� �1(q1)� v(0; c)] is strictly positive or
not. Consider �rst the case in which

[TP (q1)� �1(q1)� v(0; c)] > 0:

This case arises with non-exclusive contracts as soon as q1 > 0, and with exclu-
sive contracts as long as pE1 < c. In this case, from (A.2) we have F1 > 0 for
any �nite �; F1 vanishes only in the limit. We now show that this implies:

lim
�!1

�

�̂Z
0

g(�)d� =1:
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The proof is by contradiction. Suppose to the contrary that lim�!1 �

�̂Z
0

g(�)d�

is �nite. Since
�̂Z
0

�g(�)d� �
�̂Z
0

g(�)d�; (A.3)

(this follows directly from our normalization

��Z
0

�g(�)d� = 1), this would imply

that lim�!1 �

�̂Z
0

�g(�)d� is also �nite. But then it would follow from (A.1) that

lim
�!1

F1 =

lim
�!1

8>>>>>>><>>>>>>>:
1

1 + �

�̂Z
0

g(�)d�

[TP (q1)� �1(q1)� v(0; c)] +

�

�̂Z
0

�g(�)d�

1 + �

�̂Z
0

g(�)d�

[TP (q1)� �1(q1)]

9>>>>>>>=>>>>>>>;
> 0;

a contradiction.
To complete the proof for this case, it remains to show that lim�!1 � = 0,

i.e.

lim
�!1

1 + �

�̂Z
0

�g(�)d�

1 + �

�̂Z
0

g(�)d�

= 0:

We have just shown that the denominator tends to in�nity. As for the numer-
ator, it follows from (A.3) that two cases are possible: either it converges to a
�nite limit, in which case the result is obvious, or

lim
�!1

�

�̂Z
0

�g(�)d� =1;

in which case a straightforward application of l�Hopital rule and the fact that
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lim�!1 �̂ = 0 yield

lim
�!1

1 + �

�̂Z
0

�g(�)d�

1 + �

�̂Z
0

g(�)d�

= lim
�!1

�̂Z
0

�g(�)d�

�̂Z
0

g(�)d�

= 0:

It remains to consider the case in which

[TP (q1)� �1(q1)� v(0; c)] � 0:

This case can only arise with exclusive contracts, provided that pE1 � c. By
Corollary 2, we can however rule out the case pE1 > c. Thus, we must have
pE1 = c. But this immediately implies that F1 = 0 and hence �1(q1) = �1(q1),
not only in the limit but also for any �nite � such that pE1 = c. �

Proof of Corollary 3. Here we show that under a regularity condition stated
below, the inequality �c < cPPO holds. In view of Lemma 4, this su¢ ces to show
that with in�nite risk aversion, exclusive dealing is pro�table for the dominant
�rm when c � cPPO.
Recall that �c is de�ned by the condition that when c = �c the optimal price

for the dominant �rm is �c. This implies that at c = �c both prices are equal.
Therefore, the output of both goods are equal, and we denote them by �q.
Recall also that under common representation, the solution to the dominant

�rm�s pro�t maximization problem is always interior. Therefore, at c = �c the
following �rst-order condition must hold:

�c+ �q1vq1q1(�q; �c) = 0; (A.4)

where

vq1q1(�q; c) = Vq1q1(�q; �q)�
[Vq1q2(�q; �q)]

2

Vq2q2(�qq1; �q)
< 0:

Now, let qlim1 (�c) and qeffi (�c) be implicitly de�ned by the conditions

Vq2(q1; 0) = �c

and �
Vq1 (q1; q2) = 0
Vq2 (q1; q2) = �c;

respectively. Clearly, the condition �c < cPPO is equivalent to q
eff
2 (�c) > 0, which

in turn is equivalent to qlim1 (�c) > qeff1 (�c). We must therefore prove the latter
inequality.
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We have

Vq1(q
lim
1 (�c); 0) = Vq1(�q; �q)�

�qZ
0

dVq1(q1; q2)

dq2

����
Vq2 (q1;q2)=�c

dq2:

Since the total derivative dVq1 (q1;q2)

dq2
is calculated along the locus

Vq2(q1; q2) = �c;

it is

dVq1(q1; q2)

dq2
= Vq1q1(q1; q2)

dq1
dq2

+ Vq2q1(q1; q2)

= �Vq1q1(q1; q2)Vq2q2(q1; q2)
Vq2q1(q1; q2)

+ Vq2q1(q1; q2) (A.5)

By the mean value theorem,

Vq1(q
lim
1 (�c); 0) = Vq1(�q; �q)+

�
Vq1q1(h(�q2; �c); �q2)Vq2q2(h(�q2; �c)1; �q2)

Vq2q1(h(�q2; �c); �q2)
� Vq2q1(h(�q2; �c); q2)

�
�q

for some �q2 2 (0; �q).
We can now state a su¢ cient condition for our result:

Condition 1 The derivative (A.5) is non-increasing as q1 increases and q2
decreases along the locus Vq2(q1; q2) = �c:

This regularity condition poses restrictions on the sign of the third deriva-
tives of the payo¤ function, which are not easy to interpret economically; how-
ever, it is always satis�ed if the second derivatives are constant, as in (14).
Under this condition, we have

Vq1(q
lim
1 (�c); 0) � Vq1(�q; �q) +

�
Vq1q1(�q; �q)Vq2q2(�q; �q)

Vq2q1(�q; �q)
� Vq2q1(�q; �q)

�
�q

Using the �rst-order condition (A.4), this becomes

Vq1(q
lim
1 (�c); 0) � �c

�
1� Vq1q1(�q; �q)

Vq2q1(�q; �q)

�
< 0:

But this implies that qlim1 (�c) > qeff1 (�c), which as we have seen above su¢ ces to
prove the result. �

Proof of Proposition 1. First of all, rewrite the pro�t as

�1(�) = �(�)TP (q1) + [1� �(�)] [q1TPq1(q1)]�
1

1 + �G(�̂(�))
v(0; c)
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At � = 0, this is equal to TP (q1)� v(0; c), which by assumption is strictly con-
cave. Therefore, the optimal quantity is given by the �rst-order condition. By
continuity, this will be true also when � is positive but small enough. Omitting
arguments for ease of notation, the �rst-order condition is

TPq1 + (1� �)q1TPq1q1 + (TP � q1TPq1)
d�

dq1
� v(0; c) d

dq1

1

1 + �G(�̂)
= 0:

Denote the optimal quantity by q�1(�). Since �̂ and � depend only on q1 and
�, the maximized pro�t is a function of �

�1(�) = �(�)TP (q
�
1(�)) + [1� �(�)] [q�1(�)TPq1(q�1(�))]�

1

1 + �G(�̂(�))
v(0; c)

The formula holds both with and without exclusive contracts. Using Maclaurin�s
approximation, we get

�1(�) = �1(0) +
d�1
d�

�+
1

2

d2�1

d�2
�2 + o3;

where o3 denotes terms of order three or higher.
Now, at � = 0 and c = cPPO we have q2 = 0 both with and without exclusive

contracts, and hence qE1 (0) = q
NE
1 (0), implying

�NE1 (0) = �E1 (0).

Next, using the Envelope Theorem we get

d�1
d�

= [TP (q�1(�))� q�1TPq1(q�1(�))]
"
@�

@�
+
@�

@�̂

@�̂

@�

#
� v(0; c) d

d�

"
1

1 + �G(�̂)

#

where

@�

@�
=

~G(�̂)
h
1 + �G(�̂)

i
�
h
1 + � ~G(�̂)

i
G(�̂)h

1 + �G(�̂)
i2 =

~G(�̂)�G(�̂)h
1 + �G(�̂)

i2
@�

@�̂
= �

�̂f(�̂)
h
1 + �G(�̂)

i
�
h
1 + � ~G(�̂)

i
g(�̂)h

1 + �G(�̂)
i2

d

d�

"
1

1 + �G(�̂)

#
= �

G(�̂) + �f(�) @�̂@�h
1 + �G(�̂)

i2
and

~G(s) =

sZ
0

�f(�)d�:
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Evaluating the derivative at � = 0 we get

d�1
d�

����
�=0

= [TP (q�1(0))� q�1TPq1(q�1(0))]
h
~G(�̂)�G(�̂)

i
+ v(0; c)G(�̂):

But since at � = 0 and c = cPPO we have qE1 (0) = q
NE
1 (0), it follows that

d�NE1
d�

����
�=0

=
d�E1
d�

����
�=0

:

We are thus left with the comparison of the second order e¤ects. We have

d2�1

d�2

����
�=0

= �TPq1q1(q�1(0))q�1(0)
"
@�

@�
+
@�

@�̂

@�̂

@�

#
dq�1
d�

+

[TP (q�1(0))� q�1TPq1(q�1(0))]
d

d�

"
@�

@�
+
@�

@�̂

@�̂

@�

#
+

TP (q�1(0))
d2

d�2

h
1 + �G(�̂)

i
:

At � = 0 and c = cPPO, the second and third lines of the previous expression

are the same both with and without exclusive contracts. The term
@�

@�
+
@�

@�̂

@�̂

@�

is also the same, so using the fact that @�
@�̂

���
�=0

= 0 we get

d2�NE
1

d�2

���
�=0

� d2�E1
d�2

���
�=0

=
h
Vq1q1(q

�
1(0); 0)

dq�1
d�

���
�=0

� vq1q1(q�1(0); c)
dq�1
d�

���
�=0

i
q�1(0)

@�
@�

��
�=0

:

Next, notice that dq�1
d�

���
�=0

is the same both with and without exclusive

contracts, as the �rst order-condition is the same at � = 0 and c = cPPO.

Likewise @�@�
��
�=0

is the same, as @�
@� =

~G(�̂)�G(�̂)
[1+�G(�̂)]

2 and �̂ is the same both with

and without exclusive contracts when � = 0. It is easy to see that dq�1
d�

���
�=0

< 0

and @�
@�

��
�=0

< 0. Therefore,

d2�NE1
d�2

����
�=0

� d2�E1
d�2

����
�=0

has the same sign as

Vq1q1(q
�
1(0); 0)� vq1q1(q�1(0); c) =

[Vq1q2(q
�
1(0); 0)]

2

Vq2q2(q
�
1(0); 0)

< 0:

It follows that
d2�E1
d�2

����
�=0

>
d2�NE1
d�2

����
�=0
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and hence that �E1 (�) > �
NE
1 (�) for � arbitrarily small when c = cPPO. �

Proof of Lemma 5. The proof that exclusive dealing is pro�table for the
dominant �rm when c � pm1 (�) is obvious, as under exclusive dealing the max-
imization of pro�t is unconstrained, and demand is higher than under common
representation.
Next, denote by q�1(c; �) the solution to the �rst-order condition (24), and

let �c(�) be implicitly de�ned by the condition

vq1(q
�
1(�c; �); �c) = �c:

That is, when c = �c(�) the optimal price for the dominant �rm under common
representation is �c, so that both prices are equal. Existence of �c(�) follows from
the fact that vq1(q

�
1(0; �); 0) > 0, whereas for c large enough (e.g., c > p

m
1 (�)) one

has vq1(q
�
1(c; �); c) � c. When c � �c(�), the equilibrium price of good 1 under

common representation is not greater than c. Therefore, setting pE1 = p
NE
1 does

not violate the participation constraint. Even though pE1 = pNE1 need not be
the optimal exclusive price, it su¢ ces to increase the pro�t, as demand is higher
under exclusive dealing. �

Proof of Lemma 6. First of all, we show that o¤ering only the exclusive
tari¤s

pE2 = c and FE2 = 0

and

pE1 =

�
pm1 (�) if c � pm1 (�)
c if c < pm1 (�)

and FE1 =

�
Fm1 (�) if c � pm1 (�)
0 if c < pm1 (�)

is, indeed, an equilibrium. There are three types of possible deviations. First, a
�rm could o¤er a di¤erent exclusive contract. But since the exclusive contract
o¤ered by the rival guarantees to the retailer an expected utility of v(0; c), and
the exclusive tari¤s o¤ered by both �rms maximize their respective pro�ts under
the constraint that the retailer obtains at least v(0; c), it is clear that there are no
exclusive contracts that would be signed by the retailer and are more pro�table
than the equilibrium ones.
Second, a �rm could unilaterally o¤er also a non-exclusive contract. How-

ever, if only one �rm deviates in this way, the retailer in any case will have to
deal with one �rm only. Therefore, the non-exclusive tari¤ would e¤ectively be
equivalent to an exclusive one, and we already know that there is no pro�table
deviation of this sort.
Finally, a �rm could both o¤er a non-exclusive contract and change the

exclusive one. However, the retailer�s outside option does not change, as it
is determined by the rival�s exclusive contract. Therefore, the deviating �rm
would e¤ectively o¤er two exclusive contracts. By the same argument as above,
however, none of these can be more pro�table than the equilibrium one.
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It remains to show that any other exclusive representation equilibrium in
which no �rm prices below cost is outcome equivalent to the one described in
the lemma. First of all, note that the dominant �rm can pro�tably match any
exclusive contract o¤ered by �rm 2, and thus it will always win the competition
for exclusives. Secondly, the dominant �rm must o¤er a contract that gives the
retailer an expected utility of at least v(0; c), for otherwise �rm 2 could pro�tably
undercut. Finally, the exclusive contract o¤ered by the dominant �rm must
maximize its pro�t under the constraint that the retailer obtains at least v(0; c),
for otherwise the dominant �rm would have a pro�table deviation. This implies
that the equilibrium exclusive contracts are in fact unique. There could be
other exclusive representation equilibria in which �rms also o¤er non-exclusive
contracts which, taken together, guarantee to the retailer an expected utility
lower than v(0; c) and therefore are not signed. However, all such equilibria are
outcome-equivalent to the one described in the lemma. �

Proof of Lemma 8. Su¢ ciency.Wemust show that any vector
�
pNE1 ; pNE2 ; FNE1 ; FNE2

	
that satis�es conditions (40) and (41) is a common representation equilibrium.
This requires that the retailer signs the non-exclusive contracts, and that no
�rm has any pro�table deviation.
That the retailer signs the non-exclusive contracts is guaranteed by condition

(40) and our tie-breaking rule.
There are three types of possible deviations: a �rm could change its exclusive

contract, its non-exclusive contract, or both. Consider �rst a deviation to a
di¤erent exclusive contract. Since the rival�s exclusive contract guarantees to
the retailer an expected utility of k, no exclusive contract could be signed if it
does not entail at least the same expected utility. However, condition (Ei) says
that the most pro�table among the exclusive contracts that could be signed by
the retailer is less pro�table than the equilibrium non-exclusive contract. Thus,
there is no pro�table deviation to a di¤erent exclusive contract.
Second, a �rm could deviate to a di¤erent non-exclusive contract. In par-

ticular, it could either increase or decrease its marginal price. However, if the
deviating �rm increases its marginal price, it must reduce the �xed fee; other-
wise, the retailer would sign an exclusive contract. Therefore, an increase in
the marginal price is feasible only if the original �xed fee is positive. But in
this case condition (CSi) says that the marginal price lies on the �rm�s best
response curve. On the other hand, condition (NEi) says that a decrease in the
marginal price is unpro�table. Therefore, no �rm can pro�tably deviate to a
di¤erent non-exclusive contracts.
Finally, consider a deviation in which a �rm changes simultaneously both

the exclusive and the non-exclusive tari¤. If the retailer still signs the non-
exclusive contracts, the deviation is equivalent to a deviation in which only the
non-exclusive contract is changed. The reason for this is that the retailer can
still choose the rival�s exclusive contract, and thus his reservation utility is at
least as large as in the original equilibrium. If instead the retailer chooses the
new exclusive contract, this contract must give the retailer at least the same
expected utility as the rival�s exclusive contract, which has not changed. But
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then by condition (Ei) the new exclusive contract cannot be more pro�table
than the equilibrium non-exclusive contract.
Necessity. We must show that for any common representation equilibrium

the non-exclusive tari¤s
�
pNE1 ; pNE2 ; FNE1 ; FNE2

	
satisfy conditions (41).

If condition (E1) does not hold, the dominant �rm can pro�tably devi-
ate from the original equilibrium by changing its non-exclusive tari¤ so as
to make it less attractive for the retailer and o¤ering the exclusive contract�
p�E1 (k); F �E1 (k)

	
. The retailer would then sign the exclusive contract

�
p�E1 (k); F �E1 (k)

	
since the rival�s exclusive contract entail an expected utility not greater than
k (otherwise, the retailer would not have signed the non-exclusive contracts in
the original equilibrium). But the exclusive contract

�
p�E1 (k); F �E1 (k)

	
is more

pro�table than the equilibrium non-exclusive contract if condition (E1) fails.
The argument for (E2) is similar, except that �rm 2�s deviation may have to
slightly undercut the exclusive contract

�
p�E2 (k); F �E2 (k)

	
to break a possible

indi¤erence.
If condition (NEi) does not hold, a �rm could pro�tably deviate by decreas-

ing its marginal price. Condition (Fi) must hold by assumption. Finally, if
condition (CSi) does not hold, a �rm could pro�tably deviate by increasing its
marginal price. This completes the proof of necessity. �

Proof of Proposition 4. In view of Lemma 8, it su¢ ces to show that when
the non-exclusive contracts are those of the forced common representation equi-
librium, there exists no k such that the set C is non empty. In particular, we
shall show that a condition that inevitably fails is (E1).
Since (E1) is weaker, the greater is k, let us take the greatest possible value of

k. This is the value of k that makes condition (R) hold as an equality. Then, by
the property of individual excludability, which must hold in the forced common
representation equilibrium, we have

k = max
qi�0

�
V (qi; 0)� pFCRi qi � FFCRi

�
for i = 1; 2. But now suppose that the dominant �rm o¤ers the exclusive
contract

pE1 = p
FCR
1 and FE1 = FFCR1 ;

and at the same time changes its non-exclusive tari¤ so as to make it less
attractive for the retailer. The retailer will then sign the dominant �rm�s ex-
clusive contract. But this is more pro�table than the non exclusive contract if
c < cDRAS(�) (which implies that q2 is positive at the forced common repre-
sentation equilibrium, and hence qE1 (p

FCR
1 ) > qNE1 (pFCR1 )) and � > 0 (which

implies that pFCR1 > 0). Since the optimal exclusive contract
�
p�E1 (k); F �E1 (k)

	
cannot be less pro�table than

�
pFCR1 ; FFCR1

	
, it follows that (E1) must be

violated. �
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