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Abstract

The paper analyzes the competitive effects of vertical contracts in a
situation where competition exists both upstream and downstream, and
both sides have balanced and differentiated bargaining power. It devel-
ops the framework of sequential bilateral negotiations between two rival
manufacturers and two competing retailers with only one manufacturer
negotiating with both retailers and conversely only one retailer negoti-
ating with both manufacturers. It finds that when the supply contracts
consist of three-part tariffs (i.e., upfront payments and quantity discounts)
and can be renegotiated (from scratch) at any time before retail compe-
tition takes place, firms fail to maximize their total profits. The paper
also shows that, while the manufacturer dealing with both retailers may
use upfront fees as a tool to dampen intrabrand competition, the other
dealing with one retailer only may use it as a means to compensate for the
negative impact of the sales of its product on the total profits from selling
its rival’s one. The results contrast with those obtained when competi-
tion exists at one level only: in a similar contracting environment firms
could sustain monopoly prices and, if only a single, common retailer were
available, neither manufacturer would need to pay upfront.

Keywords: bilateral oligopoly, bargaining, upfront payments
JEL classification codes: L13, L14, L42

1 Introduction

The retailing sector, which until recently has been viewed as fully competitive,
nowadays is strikingly concentrated. A notable example is the grocery sector.
As reported in Dobson (2005), “while in 1960 the UK grocery supermarkets ac-
counted 20% of total sales, in 2002 their share increased to 89% with the top 5 —
stores controlling 67% of all sales.” There is a broad consensus that, accompa-
nying this trend towards higher concentration, retailers are gaining more market
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power over manufacturers who face less alternatives for distributing their prod-
ucts. Specifically, there is a large amount of evidence showing that not only
retailers no longer passively accept the offers made by manufacturers but in
fact are capable to negotiate more favorable contractual arrangements which
include a variety of discounts as well as a number of add-on fees not related to
the volume of their purchases.! In particular, the upfront fees have attracted
much of attention and triggered heated debates both in the US and Europe.
Such payments (usually per unit of time) include slotting fees to get access to
(often limited) retailers’ shelf space, fees for having new products introduced
in a single store, or fees for staying in retailers’ lists of potential suppliers. Al-
though common in supermarket industry, they are also prevalent in other retail
sectors, such as drug stores, bookstores, record stores, software stores and elec-
tronic commerce on the Internet. These payments can hardly be disregarded
since in aggregate they can amount to millions of dollars annually. According
to the FTC (2003) report on retail grocery industry, “a national rollout to 85%
of the stores, where 85% of these stores receive a slotting allowance, would cost
$1.55 million for bread, $2.20 million for hot dogs, $1.98 million for ice cream,
$0.80 million for pasta, and $1.17 million for salad dressing.”

The economic literature on slotting allowances and more generally on verti-
cal contracting has mostly concentrated on situations where competition exists
either upstream or downstream.? Although there are exceptions where a single
manufacturer faces no close competitors or a single retailer acts as a ‘gatekeeper’
in a market for final consumers, it seems more reasonable to assume that every
single retailer carries the products of many rival manufacturers and every single
manufacturer in turn distributes its product through many (possibly competing)
retailers. Furthermore, given that the business of a single manufacturer and a
single retailer typically represents only a proportion of the business for each of
the parties involved in relationship, it is reasonable to assume that the market
power is distributed somewhat equally between them rather than concentrated
on one side. This is particularly relevant for the case when manufacturers of
some must-stock brands or multinational companies seek to distribute their
products through large supermarket chains. Since both parties have strong
market positions, they are more likely to negotiate their contracts rather than
accept that one of them makes take-it-or-leave-it offers. For example, in refer-
ring to the Safeway’s comments on the relationship with its main suppliers, the
UK Competition Commission (2000) states:

"Safeway said that it negotiated with suppliers in a variety of
ways. At the simplest level a basic cost price was agreed. Many
suppliers would then initiate or participate in volume-related dis-
counts, which had the effect of sharing the risk. In addition, many

L Although it is common in the literature to relate upfront fees to retailers’ increasing mar-
ket power, there is a contrary view that they result from a dramatic change in manufacturers’
pattern of advertising with the emphasis being now placed on trade promotions. The com-
mentators also note that, by paying retailers upfront, manufacturers are, in effect, using them
to test-market new products instead of paying for test market research. For more on these
issues, see Klein and Wright (2007).

2 A notable exception is Shaffer (1991) who studies the setting of perfectly competitive
manufacturers making offers to two differentiated retailers. Restricting attention to two-part
tariffs but allowing for negative fixed fees, Shaffer shows that there exists an equilibrium in
which manufacturers offer wholesale prices above marginal cost and pay slotting allowances.



suppliers wanted to run or participate in promotions, and sought
contributions from retailers. In other cases, Safeway might offer to
give greater prominence to some products, asking in return from sup-
pliers a contribution which reflected the benefit they would receive
from the additional sales."

The present paper analyzes the competitive effects of upfront fees in a richer
environment where competition exists both upstream and downstream, and both
manufacturers and retailers have balanced and differentiated bargaining power.
It develops the framework of bilateral negotiations taking place sequentially
between two rival manufacturers and two competing retailers. It is assumed
that only one manufacturer can distribute its product through both retailers,
and conversely only one retailer can carry the products of both manufacturers.?
This can occur because, say, negotiations between one manufacturer and one
retailer have previously ended in a breakdown* (and the parties can no longer
renegotiate), or one retailer have decided to delist one manufacturer’s product
and instead launch its own-label imitation of it, or the entry of one retailer
has been initiated by the other manufacturer provided that it will not carry
the product of its rival.’ In this framework, negotiations start off between the
retailer representing both manufacturers and the manufacturer supplying only
this retailer. After that negotiations take place between the common retailer
and the manufacturer supplying both retailers, who then negotiates with the
retailer representing only this manufacturer. Building on Stole and Zwiebel
(1996), it is assumed that any time a manufacturer-retailer pair fails to reach an
agreement, it cannot renegotiate at another time while all the contracts signed
earlier are renegotiated from scratch, preserving the same order of negotiations.
This approach captures the idea that firms are free to renegotiate their contracts
at any time before retail competition takes place.® In practice, contracts are
likely to be renegotiated in case of a material change of circumstances. Letting
firms rewrite their contracts according to changed market conditions is a way

3Relaxing this assumption, i.e., allowing each manufacturer to supply both retailers is the
subject of future research.

4A conflict between MTS (one of the big 3 telecom operators in Russia) and Euroset (a
dominant cellular retail chain in Russia) that broke out in April 2009 and caused the parties to
cancel their dealership agreement is an example. Although a dispute legally arose over mutual
debts, commentators say that the real issue may have been caused by the MTS’s suspicion
that Euroset was trying to reduce sales of MTS network connection contracts. More precisely,
MTS suspected that Euroset’s sales managers were recommending to the majority of potential
subscribers to connect to its main rival - VimpelCom — who at that time had bought a 49.9%-
stake in Euroset. Although in November 2009 the companies signed a settlement agreement
whereby they offset their mutual obligations, it was not until July 2010 that MTS restarted
selling its contracts via Euroset.

5 Alternatively, it could be that a dominant retailer has enforced one or some manufacturers
to sign an exclusive dealing agreement with it. For example, in the landmark case Toy R Us
Inc. v. FTC (1996) it was found that Toys was in essence forcing its main suppliers not to
sell to its main competitors - warehouse clubs. In particular, the agreement between Toys and
the suppliers imposed that exclusive and clearance products had to be offered to Toys while
only ‘discontinued’ products could be offered to warehouses. Toys enforced the agreement by
threatening to stop buying from any producer that was reported to have ‘cheated.’

6 "Full written agreements between the main parties and their suppliers are unusual. Day-
to-day negotiations (particularly on price and quantity) are usually conducted orally .
With computerized sales-based ordering and EDI, the relationship with suppliers was about
a constant series of interactions, with volumes and delivery dates being confirmed electroni-
cally.” The UK’s Competition Commission’s report on supermarkets (2000).



to capture such “reactive renegotiation”. By focusing on three-part tariffs,” the
present paper aims to determine: (i) the price levels when the retailers carry
the products of all their respective suppliers and (i) whether all the trade links
are established in equilibrium. The main finding of the paper is that because
of competition at both levels firms can no longer maintain monopoly prices.
Moreover, it can be that in equilibrium some links are necessarily missing.®

These results contrast sharply with those obtained when competition exists
at only one level. Specifically, in a situation where a monopolistic manufacturer
negotiates sequentially with two competing retailers, Bedre (2009) shows that
three-part tariffs allow the firms to eliminate intrabrand rivalry and achieve the
fully integrated monopoly outcome.’ In the other polar case of a single retailer
negotiating sequentially with two upstream competitors, even two-part tariffs
may suffice to obtain a perfectly cooperative outcome.!'?

To gain the intuition of why in a similar contracting environment the firms
fail to maximize the total profits when competition exists at both levels, start
with the case where two manufacturers rely on a single, common retailer to
distribute their products. In that case, neither manufacturer-retailer pair has
incentives to deviate from marginal cost pricing (provided that firms are al-
lowed to renegotiate)!! which suffices to maintain retail prices at monopoly
levels. Allowing the second manufacturer to distribute its product through an-
other (second) retailer gives rise not only to intrabrand competition but also
to interbrand competition between different retailers. The first effect gives it
the incentives to behave opportunistically with respect to the common retailer
while the second effect gives it the incentives to behave opportunistically with
respect to its rival. As in Bedre (2009), three-part tariffs and renegotiation allow
the second manufacturer to suppress intrabrand competition and coordinate the
decisions of the three firms so as to maximize their joint trilateral profits. By
doing so, they however fail to account for the impact of their decisions on the
first manufacturer’s profit and thus have incentives to free-ride on its product’s
margin. Since the first manufacturer can affect the incentives of only one retailer
to accept a discount while its rival is tempting to undercut it in both stores, it
is not able to fully eliminate the scope for free-riding on its margin. As a result,
the monopoly outcome fails to exist.!?

The paper also highlights the role of upfront fees in successive oligopolies

TThat is, the contracts that consist of an upfront fee and a variable payment related to the
volume of the trade.

8Note that exclusion of some firm (i.e., the situation when it fails to establish trade rela-
tionship with any partner) is also possible.

9Miklos-Thal et al. (2010) show that these results also hold when retailers have all the
bargaining power and offer contingent three-part tariffs.

10Most importantly, for this result to hold in a framework of sequential contracting is that
contracts are not binding and are subject to renegotiation (from scratch). Otherwise, as Marx
and Shaffer (1999) and more recently Caprice and Schlippenbach (2010) show, the firms fail
to sustain monopoly prices. See section 3 for more details.

1 Renegotiation eliminates the externalities (resulting from sequential contracting) which
prevent the firms from obtaining the fully efficient outcome. Although the second manufac-
turer and the retailer do not deviate from the marginal cost, the first manufacturer and the
retailer may have incentives to do so. In particular, assuming that contracts are binding,
Marx and Shaffer (1999) show that they set the wholesale price below marginal cost while,
taking into account consumer shopping costs, Caprice and Schlippenbach (2010) find that the
wholesale price in first negotiation is upward distorted.

12That is the outcome that would emerge if, taking the pattern of trade as given, all the
firms coordinated their decisions on maximizing their joint profits.



characterized by “interlocking relationships”. In particular, in a situation where
two manufacturers contract sequentially with a single, common retailer, it shows
that there is no need for upfront payments provided that renegotiation is al-
lowed.!? In contrast, when the second manufacturer can distribute its product
through another retailer, both manufacturers may need to pay upfront to the
common retailer. While the second manufacturer may use an upfront payment
(combined with quantity discounts) as a tool to suppress intrabrand compe-
tition, the first manufacturer may use it as a means to compensate for the
negative impact of the sales of its product on the sales of the second manufac-
turer’s product (in both retail outlets). Intuitively, anticipating that its rival
and the common retailer will seek to maximize the total profits on the sales of
its rival’s product, the first manufacturer seeks to convince this retailer to carry
its product anyway. Moreover, it seeks to induce its rival to charge a higher
wholesale price to the second retailer (since this would reduce the competitive
pressure on its product) and a lower wholesale price to the common retailer
(since this would allow it to lower its own wholesale price which in turn would
lead to more interbrand coordination). By setting fixed fee equal to zero (or
negative if it has a weak bargaining power), the first manufacturer secures the
sales of its product through the common retailer. When the degree of interbrand
rivalry between the retailers is high, this reduces demand for its rival’s product
sold through the second retailer. As a result, its rival gains less from giving
variable discounts to the second retailer which in turn reduces its incentives to
behave opportunistically (with respect to the common one). Consequently, it is
led to negotiates a lower wholesale price with the common retailer and a higher
wholesale price with the second one.

The paper also contributes to the literature on vertical contracting in bilat-
erally oligopolistic industries where bargaining power is distributed somewhat
evenly between vertically related firms. To my knowledge, few papers address
this issue.!* Among them, Bjornerstedt and Stennek (2006) develop the frame-
work of simultaneous bilateral negotiations between sellers and buyers of inter-
mediate goods. Assuming that contracts consist of a quantity and a price, the
authors show that in equilibrium the volume of trade is socially efficient, de-
spite the presence of externalities'® and the market power concentrated at both
sides. In a similar framework of competing buyers and sellers, de Fontenay and
Gans (2007) instead assume that bilateral negotiations take place sequentially.
In their framework, the breakdown of any negotiations is public (in which case
all the agreements previously reached are renegotiated from scratch) while the
terms of contract (which consist of a quantity and a price) agreed upon in a given
buyer-seller pair is private. In contrast to Bjornerstedt and Stennek (2006), de
Fontenay and Gans find that the equilibrium profile of quantities fails to max-

13 Throughout the paper, it is assumed that there is no competition for retailers’ shelf space
since this would a priori give rise to the emergence of slotting fees.

1 Also, there are few papers that explore a setting where two rival manufacturers distribute
their products through two competing retailers and the bargaining power is entirely upstream.
Assuming linear wholesale prices, Dobson and Waterson (2001) find that it is possible to have a
situation where each retailer carries only one brand. Allowing instead for two-part tariffs, Rey
and Verge (2004) show that there does not always exist an equilibrium in which each retailer
carries the products of both manufacturers, despite the fact that consumers are willing to buy
each of them.

151n their framework it is implicitly assumed that the quantity agreed upon between a buyer
and a seller affects the payoffs of all other agents in a network.



imize the total surplus. Although the present paper uses a similar framework
of sequential bilateral negotiations, it differs from the aforementioned papers
in that it treats the case when the contracts are public and more sophisticated
than quantity fixing ones.

The rest of the paper is organized as follows. Section 2 outlines the frame-
work for the analysis. Section 3 derives all equilibrium continuations following
a break-down of negotiations in one or two manufacturer-retailer pair(s). In
particular, it shows that there can be a situation where a single retailer is left
to negotiate with two manufacturers, in which case two-part tariffs may suffice
to maximize the joint profits of all the active firms. Using the results of section
3, section 4 characterizes the equilibria in which all manufacturer-retailer pairs
reach an agreement and the retailers carry the product(s) of all their respective
supplier(s). Finally, section 5 discusses some policy implications of the findings
and concludes.

2 Framework

Consider an environment where manufacturer A (hereafter M,) seeks to dis-
tribute its product through retailer 1 while its rival - manufacturer B (hereafter
Mp) - seeks to distribute its product through retailers 1 and 2 (hereafter Ry
and Ry). Each manufacturer k¥ = A, B incurs marginal cost ¢ > 0 and zero
fixed cost of production while the retailers incur no distribution cost. The re-
tailers differ in their locations or services provided, so if each of them carries the
product(s) of all its respective supplier(s), there are three imperfectly substitute
“products” on the market: two of them - A1 and B1 - are sold in retail outlet
1 and one - B2 - is sold in retail outlet 2.

Denote by @ =(qa1, gB1,g42) the quantity vector and by Ry; (q) the revenue
from selling gg; units of product ki = {A1, B1, B2} in outlet ¢ = 1,2, given that
qn;j units of product hj # ki are sold in outlet j. The function Ry; (.) equals
zero for qi; = 0, strictly concave in ¢x; and twice continuously differentiable.
Furthermore, selling each extra unit of any product hj # ki is assumed to reduce
both the revenue and the marginal revenue from selling product ki.
0w _, for any hj # ki = {Al, B1, B2}.
3th

0 Ry;
th,j8q1ci

These assumptions are satisfied in many standard oligopoly models and im-
ply that all the products are imperfect substitutes.

Denote by II"™ the maximal industry profit that could be obtained for a
given configuration of trade links (i.e., provided that Ry does not carry product

A):

Assumption Al.

Assumption A2. < 0 for any hj # ki = {Al, B1, B2}.

0" =max »  (Ri1(q) — ceq1) + (Rp2 (q) — cpgs) -
9 wZAB
Throughout the paper, II" will be referred to as the industry wide monopoly
profit. If Ry were inactive, the maximal industry profit would be given by:

Mip1 = max § (R1(ga1,9B1,0) — ckqr1) -
thquk—A B



Distributing only product B in both retail outlets would generate the total
profits:

Bipe = max Y (Rpi(0,qp1,982) — cqBi) ,
qB1,QB2i:1 9

while distributing only product k¢ would generate the total profit:
i = qu?_XRki (@i, 0,0) — crqri-

The relationship between M}, and R; is governed by a supply contract Cy; =
(wii, Fii, Ski) which specifies the following transfer payment:

WEkiQki —+ Fk;i + Sk‘iv fOr ki > 0
Thi (qrilCri) = { Sy for gx; =0

)

where gy; is the quantity of product k& purchased by R; from M}, wy is the price
that R; pays for each unit of product k, F}; is a conditional fixed fee which R;
pays only if it purchases positive quantity of product k£ and Sy; is an up-front
fee which R; pays regardless of whether it will purchase any quantity of product
k afterwards. More precisely, Sk; is paid when Cg; is just signed while Fj; is
paid when R; makes a decision on qy;.

The terms of each contract Cy; are assumed to be determined through ne-
gotiations between M}, and R; which are modeled as the alternating-offers bar-
gaining game introduced by Binmore et al. (1986).1° As the authors show, the
equilibrium of such a game is defined as the solution to the generalized Nash
bargaining problem which implies that each party obtains its disagreement pay-
off plus a share of the gains from trade in proportion to its bargaining power.
Throughout the paper, it will be assumed that each party possesses some bar-
gaining power, so that in the event of agreement between M), and R;, R; gets
the share A\g; (correspondingly, M), gets the share 1 — A\g;) of the gains where
Aii € (0, 1)

Each firm’s disagreement payoffs is defined as the payoff that it would receive
if the current negotiations ended in a breakdown and all the earlier signed con-
tracts were renegotiated "from scratch". This approach, originally introduced
by Stole and Zwiebel (1996) and recently followed by De Fontenay and Gans
(2005, 2007) and Bedre (2009), captures the idea that firms can renegotiate
any contract before retail competition takes place. In a setting of sequential
contracting this implies that the earlier signed contracts cannot influence the
contracts signed later on. This is because, if the later contracts are not signed,
the earlier contracts will be renegotiated anyway.

Any time a contract is signed it is assumed to be public. This assumption
is made to avoid the technical difficulties related to the proper specification of

16Tn this game in each period of time one of the parties makes an offer to its counterpart.
If the offer is accepted, the game ends and the parties obtain their payoffs according to the
contract signed. If the offer is rejected, then there is an exogenous risk of breakdown of
negotiations in which case each party obtains its disagreement payoff; otherwise the rejecting
party makes a counter offer. Alternating offers continues until some of the parties accepts an
offer or negotiations break down.



beliefs (about all the contracts signed earlier). Moreover, if the contracts were
private, the equilibrium outcome would a priori be inefficient.!”

The contract negotiations between the manufacturers and the retailers are
modeled as a sequential game G of bilateral negotiations introduced by Stole
and Zwiebel (1996). Formally, the game unfolds as follows: at first R; and
M4 negotiate C41, then Ry and Mp negotiate Cgy and, finally, Ry and Mp
negotiate Cpo. Building on Stole and Zwiebel (1996), it is assumed that any time
a manufacturer-retailer pair reaches an agreement in any round of negotiations,
the next manufacturer-retailer pair in the ordering proceeds with negotiations.
If instead a negotiation round ends in a breakdown, the corresponding pair will
never renegotiate at any time, negotiations start over from the beginning with
the pair that has previously reached an agreement, following the same order
over all the remaining pairs. All negotiations stop when the last pair in the
ordering reaches an agreement. The retailers then decide on the quantities to
purchase from each manufacturer with whom they have signed the contracts.
Retail competition takes place and the firms obtain the payoffs according to the
contracts signed.

The game is solved in a recursive manner using subgame-perfect Nash equi-
librium as a solution concept. As a starting point of the analysis, the outcome
of retail competition is characterized. As it will be clear later, it is not necessar-
ily to specify whether the retailers compete in prices or quantities; the analysis
applies to both cases. Instead, it will prove to be sufficient to make the following
assumption.

Assumption A3. (i) For any vector of wholesale prices w = (wa1, wp1, wp2)
there exists a unique retail equilibrium characterized by the vector of equilibrium
demand functions q(w) = (qa1(W), q51(W),qp2(W)); (ii) an increase in the
wholesale price for product ki decreases the demand for that product and in-
creases the demand for all other products, i.e.,

Oqri(w) <0< 3th(W)’
Owpi Owy;
for any hj # ki = {Al,B1, B2}; and (iii) for any pair of wholesale prices
(whj, wnjr) where hj # h'j' # ki there exists a threshold such that for all wy;
above this threshold q;(w) = 0, and for all wg; below this threshold qi;(w) > 0.

These conditions are satisfied when quantities are strategic substitutes. Note
also that this formulation allows for the definition of equilibrium demand func-
tions even if some product(s) is not available which can be viewed as the limit
of setting the corresponding wholesale price(s) to infinity. For example, if Ry
chooses not to carry product B then the equilibrium demand functions for prod-
ucts Al and B2 are given by ga; (wa1,00,wps) and gpa (wa1, 00, wps) , respec-
tively.

Denote the R;’s equilibrium flow profits from selling product k by:

77,?1' (W) = Rii(d(w)) — wiiqri (W).

The function ﬂ,lji (w) is assumed to display the following properties.

1"When contracts are private, each manufacturer negotiating with competing retailers has
incentives to behave opportunistically. As shown by Hart and Tirole (1990), O’Brien and
Shaffer (1992), McAfee and Schwartz (1994) and, more recently, Rey and Verge (2004), this

prevents firms from implementing the fully integrated monopoly outcome.



Assumption A4. For each k # h = A, B and each i # j = 1,2:
(i) mp (W) > 0 if qri(w) >0 and 7, (w) = 0 otherwise;

; orli (w) n om i (w)

()

<0 if T (w) > 0;

w1 w1
RZ R2
agﬁ)ilizv) <0 if 78 (w) >0 and %8?1)7;:\’) = 0 otherwise;
Ri R'i
(i) W >0 if 7 (w) > 0 and W = 0 otherwise;
ori (w) or (w)

(iv) <0 if 78 (w) >0 and 75 (w) > 0.

Condition A4(ii) is standard in the literature and implies that the (total)
profit from selling product ks is lower, the larger is the unit cost of ki. To gain the
intuition of condition A4(iii), consider an increase, say, in w41. By assumption
A3(ii), this will lead to a decrease in sales of A1 and to an increase sales of both
B1 and B2. Since the profit, say, wgl increases in the amount of sales of B1
but decreases in the amount of sales of B2, the ultimate effect on 75! may be
ambiguous. A4(iii) implies that the first effect dominates the second one.

Finally, condition A4(iv) implies that R; benefits less from a decrease in the
marginal cost of any of the products that it carries, the lower is the marginal cost
of the product carried by its rival. '® Intuitively, R; gains from a decrease in
w1 in two ways: first, because its marginal cost is lower (this is a direct effect)
and, second, because, by increasing sales of k1, it induces R to contract its sales
of B2 (this is a strategic effect). The gain from the direct effect is proportional
to the size of sales of k1 and thus is lower, the lower is the marginal cost of
B2. The gain from the strategic effect depends on Ry’s reduction in sales of
B2 in response to a decrease in wy;. Whether the size of the reduction is lower
or larger, the lower is the marginal cost of B2, in general, is uncertain which
makes the impact of the strategic effect somewhat ambiguous. Condition A4(iv)
implies that whatever its sign, the overall effect of a decrease in the marginal
cost of B2 on the R;’s marginal gain from a decrease in its own marginal price
is negative.! All the conditions of A4 are for example satisfied in the linear
demand function model.

Denote the Mj’s equilibrium flow profits from selling its product in outlet @
by:

8wk18w32 8wk18w32

T (W) = (wri — cx) qri(W).

I8 A similar assumption but in a slightly different context is made in the literature. For
example, in modeling the setting in which a monopolistic supplier faces n firms which compete
in the downstream market and use the supplier’s input to produce substitute products, McAfee
and Schwartz (1994) assume that "a decrease in a firm’s marginal cost is less valuable to it
the lower a rival’s marginal cost" (p. 216). The same approch is followed by Marx and Shaffer
(2004).

9For the sake of illustration, suppose that the retailers compete a la Cournot. Using the
first order conditions which define the equilibrium outcomes, one then gets:

ot} (w) I (w) _ dgra 0 <<3RA1 53}31) 311}32)
dqp2  Oqp2 ) Owia
for each k = A, B. By assumption A3(ii), the first term in the above expression (which captures
the direct effect) is negative while the sign of the second term (which captures the strategic
effect) is ambiguous.

Owg10wpsy  Owi10wps Jwps  Owps



Assuming that all firms are active, their total industry profits are equal to:

mw) = > (7l w) + 7 (w) + (e w) +mdw)) . (1)

k=A,B

If all firms could coordinate their decisions, they would set the wholesale
prices so as to maximize I1415152(W). For the sake of exposition, from now on
the following assumption will be made:

Assumption A5. The function II(w) is quasi-concave in w and there exists
a unique vector of wholesale prices w™ = (w'f, W, wh,) that generates the
industry wide monopoly profit, i.e., II(w™) = II™.

Because of the impact of retail competition marginal cost pricing cannot
implement the monopoly outcome; since quantities are strategic substitutes,
each retailer would have incentives to sell more than a monopolist controlling
the sales in all retail outlets. Thus, wholesale prices above the unit costs are
needed to offset the impact of retail competition and, therefore, wy}: > ¢ for
each k = A, B and each i = 1, 2.

It will prove useful to define the wholesale price wfﬁ (wp1,wp2) which max-
imizes II(wa1, wp1, wp2) for a given pair (wp1, wps):

wff(w]gl,wgg) = arg maxIl(wa1, wp1, wp2).

WAl
. Bwfﬁ Bwfﬁ%
Assumption AG6. Faa= >0 and Fumy <0.

This assumption is for example satisfied in the linear demand function model.
It implies that while maximizing the total industry profit wa; and wg; can be
viewed as strategic complements while w41 and wps can be viewed as strategic
substitutes. Intuitively, by acting as a common agent, R; internalizes all the
externalities arising between competing brands. Furthermore, since the total
profit is larger when it carries both brands rather than only one of them, A
and B tend to complement each other when they are sold at the same store. In
contrast, when A and B are sold at different stores, the (negative) externalities
are still present which tends to make them substitutes: following an increase in
sales, say, of product A, a monopolist controlling the sales in all retail outlets
would optimally choose to contract the sales of product B in order to maintain
retail prices at a higher level.

Taking the assumptions about the retail equilibrium as given, the task boils
down to determining the outcome of negotiations in each manufacturer-retailer
pair. Since, while bargaining over the terms of the contract, each manufacturer-
retailer pair takes into account what each party would obtain if the current
negotiations broke down, it proves to be convenient to begin the analysis by
characterizing the equilibrium continuations for all cases of break-down of ne-
gotiations before solving for the equilibrium of the whole game.

3 Break-down of negotiations
To begin, suppose that negotiations in two manufacturer-retailer pairs have

broken down. The equilibrium continuation then implies that the remaining
pair, say, My — R;, negotiates the following contract: (i) wy; = cx so that the

10



joint bilateral profits are maximal and equal to II}}%, and (i) Fy; and Si; are
set so that these profits are divided according to each party’s bargaining power,
ie., My gets (1 — \;) I while R; gets Ay II}L.

Suppose now that negotiations in just one manufacturer-retailer pair have
broken down. Three cases need then to be distinguished.

3.1 Break-down of negotiations between M, and R;

Since M 4 and R; can no longer negotiate, the continuation play is the sequential
game of bilateral negotiations taking place, first, between Mg and R; and then
between Mp and Ry. This game is analyzed in Bedre (2010) whose result can
be stated as follows.

Proposition 1 Suppose that negotiations between M and Ry have broken
down. Then, all continuation equilibria of the game G imply (i) the whole-
sale prices are set at the levels that generate the monopoly profit 1%, go; (i) Rq
giwes all of its variable profit as a conditional fee while Ra’s conditional fee is
set just to ensure that it is active; (iii) the unconditional fees are set so that the
gains from trade in each manufacturer-retailer pair are shared according to each
party’s bargaining power. In all such equilibria M obtains zero while Mp, Ry
and Rs obtain the following payoffs:

M = (1= ) [T+ (1= Ap) B
= IO — (1 A1) [H?ﬁ +£] )
af = (1-Ag1)AgA,
where
Ao max{o,ngle 1= Afi—ngl/\BQ m o % gQ}.

Proof. See Bedre (2009). m

Both three-part tariffs and renegotiation are important for the equilibrium
outcome to be efficient. Intuitively, since Mp contracts sequentially with the
retailers, it has incentives to free-ride on its contract with R; while signing
a contract with Ry. To protect itself against such an opportunistic move, Ry
agrees to give all its variable profit as a conditional payment. This deters Mp
from giving variable discounts to Ry since otherwise R; would prefer to “opt
out” and avoid the payment larger than its variable profit. On the other hand,
R, is willing to give all its variable profit because Mp pays it upfront, so that,
eventually, it gets its share of the gains from trade.

Three-part tariffs alone are however not sufficient to achieve the efficiency.
Without renegotiation Mp could use its contract with R; as a tool to influ-
ence its contract with Ry and thus distort the wholesale prices generating the
monopoly profit. Renegotiation eliminates these contractual externalities and
aligns the bilateral incentives of Mp and R; with maximizing the joint profits
of Mg, R and R».

11



3.2 Break-down of negotiations between Mz and R;

Suppose that negotiations between M4 and R; have ended in an agreement
while negotiations between Mp and R; have broken down. The subgame con-
tinuation then implies that M4 and R; renegotiate their contract from scratch;
after that negotiations take place between Mp and Rs. This implies competi-
tion between two vertical structures M4 — Ry and Mp — Ry. In equilibrium
each manufacturer-retailer pair maximizes its joint bilateral profit which is then
shared according to each party’s bargaining power.

Formally, the break down of negotiations between Mp and R; implies that
Ry no longer carries product B. By assumption A3, the equilibrium demand
functions for products Al and B2 are then defined by gai1 (wa1, 00, wps2) and
gp2 (Wa1,00,wpe) respectively. Denote by Ta1(wa1,wp2) and Tpa(war, wp2)
the joint bilateral profits of the pairs M4 — Ry and Mp — R, i.e.,

Tar(war,wps) = Th (war,00,wp2) + (War — ca) gar(war, 00, wp2),

T8 (war, 00, wp2) + (W2 — ¢B) qpa(war, 00, Wp2),

Tp2(Wa1, WR2)

respectively.

Since M p and Ry negotiate their contract while observing the contract signed
by M4 and Ry, it is convenient to define their best response W (wa1) to the
wholesale price wq:

Egg(wm) = arg I}l)laxﬁBg(wAl, wg2).
B2

Anticipating the effect of their negotiations on the subsequent play of the
game, M4 and R; set the wholesale price w4; which maximizes their joint
bilateral profits:

WAl = arg Iq{}jffm(wmﬁgg(wm»

Mp and Ry then optimally respond to w 41 by setting the wholesale price wps =
Eﬁf(@m). The following proposition summarizes the discussion.

Proposition 2 Suppose that megotiations between Mp and Ry have broken
down. Then, all continuation equilibria of the game G imply (i) Ma and Ry
set wa1 = Wa1 while Mp and Ry set wpy = Wpe; (i) the conditional fees
are set to ensure that both retailers are active, i.e., Fa1 < Wil (Wa1,00,Wg2)
and Fgy < ng (Wa1,00,Wp2); (iit) the unconditional fees are set so that the
gains from trade in each manufacturer-retailer pair are shared according to each
party’s bargaining power. In all such equilibria the firms obtain the following

payoffs:

aMh = (1= Xa1) Ta1(Wa1, Wp2),
aMr = (1= Ap2)Tp2(War, We2),
" = AT (Wa1, Wps)
' = ApaTpe(War, Wpa).

12



3.3 Break-down of negotiations between Mg and R,

Suppose now that both pairs M4 — Ry and Mg — Ry have succeeded in their
negotiations while negotiations between Mp and Ry have broken down. Since
all the contracts signed earlier are then renegotiated from scratch, from then
onwards the firms play the game in which R; negotiates sequentially with M 4
and Mpg. Such a game was first studied by Marx and Shaffer (1999) and recently
by Caprice and Schlippenbach (2010), however, under the assumption that the
supply contracts are restricted to two-part tariffs and non-renegotiable. Both
papers show that the equilibrium outcome is generally inefficient (from the firms’
point of view): while the second pair Mp — R; sets the wholesale price equal to
the marginal cost, the first pair M4 — R; has incentives to distort the marginal
cost pricing. The distortion occurs because, by signing its contract with M4,
R, affects its disagreement payoff in its bargaining with Mp. Thus, even though
R, acting as a common agent internalizes any impact of the sales of one product
on the sales of the other, the contractual externalities stemming from sequential
contracting do not allow the firms to achieve the monopoly outcome.

Although renegotiation eliminates the contractual externalities, it does not
always restore the efficiency when the contracts consist of two-part tariffs. The
following proposition states formally this result.

Proposition 3 Suppose that in the game G negotiations between Mp and Rs
are not allowed and the supply contracts are restricted to two-part tariffs. Then,
the firms can implement the monopoly outcome as a common agency equilibrium
only if:

(1= Aa1 + A1) I — Api 1T} gy
1—-Ap1
< min{(1 = Aa1)A, 0% 5 — max{T%;, A1 1% 1}

where A =11 5, — (Hg}l _ %H%) _

Proof. Available upon request. m

The intuition is as follows. On the one hand, in any common agency equilib-
rium neither manufacturer can demand a conditional payment larger than the
incremental value of its product. On the other hand, each manufacturer-retailer
pair uses the conditional fee as a tool to share the bilateral gains from trade
according to each party’s bargaining power. Condition (2) defines the range of
parameter values when, under marginal cost pricing, such a sharing rule does
not destroy the R;’s incentives to carry both products.

This is however not the case when (2) is violated which is possible for A4;
and Ap; sufficiently small.?® Intuitively, when R; has little bargaining power
vis-a-vis Mp it may happen that the Mp’s share of the gains from trade exceeds
the incremental value of its product. In which case, Mp must be allocated a

200 see this, let g1 = kAp1 where k > 0 and choose Mgy such that kAp1 1} < I1'g; and
o7 g, — 0B <(A—kAp1) (I, 5, — OB, + k(1 — Ap1) 7). In which case (2) boils down
to Iy + 115, — I} 51 < AB1 (Hgl +k(1—AB1) H’Xl) . Since the products are imperfect
substitutes, then I, + 1175, —II'{; 5; > 0 and, therefore, there always exists Ap1 sufficiently
small which violates this condition.
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smaller part of these gains for the common agency equilibrium to be preserved.
This is however no longer optimal from the point of view of maximizing the
total industry profits. In particular, M4 and R; are then lead to maximize only
a part of the industry profit which implies that they set the wholesale price
below the marginal cost. As a result, common agency equilibria either yield an
inefficient outcome or do not exist.

If instead three-part tariffs are allowed, securing R;’s incentives to carry
both brands is no longer a constraint in dividing bilateral gains from trade. As
a result, there always exist equilibria in which both manufacturers are active and
in all such equilibria the firms achieve the fully integrated monopoly outcome.
Formally, we have:

Proposition 4 Suppose that megotiations between Mp and R have broken
down. Then, there always exist common agency continuation equilibria of the
game G in which (i) the wholesale prices are set at marginal costs, i.e., w1 = ¢k
for each k = {A, B}; (ii) the conditional fees are set so as to ensure that Ry
accepts to carry both products, i.e., Fr1 < I} gy — I}y for each k # h =
{4, B}; (iii) the unconditional fees are set so that the gains from trade in each
manufacturer-retailer pair are shared according to each party’s bargaining power.
In all such equilibria Ry obtains zero while Ry, M4 and Mp obtain the following

payoffs:

o= (Hgg n Am&) :
M = g —Aa ( a A) ’
aMe = Aa (1= Ap)A,

where

~ 1-X AA1A 1—A
Azmax{O,Hf{lBl— AL AAIABL prm + Al m}.

Al B1
/\Bl )\Al

Moreover, if Ay A > I}, g — I}y, there also exist continuation equilibria in
which only Ry and M4 are active. In all such equilibria Ry obtains the payoff
aftt = X\ a1 1%, M4 obtains the payoff uM4 = (1 — Aa1) II'Y, while Ry and Mp
obtain zero.

Proof. See Appendix A. m

The proposition, in particular, states that different types of equilibria are
possible. Intuitively, besides inducing continuation equilibrium in which R,
carries both brands, M4 and R; can instead induce a continuation equilibrium
in which Ry carries only brand A.%! The condition A1 A > 1Y 5, — I, (> 0)
implies that in that case M4 would obtain the payoff larger than the one it
obtains in any common agency continuation equilibrium. In contrast, R; always
prefers continuation equilibria in which it carries both brands since A4 (I} +

21 Ry and M4 can do so, by setting the unconditional fee sufficiently large, so that R; and
Mp could never obtain non-negative gains from trade. Formally, this would induce the break
down of negotiations between R1 and Mp and, concequently, trigger renegotiations between
Ry and M4 (from scratch).
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AB1 3) > Aa1Il},. The divergence of preferences about the continuation play
gives rise to multiple types of equilibria.

Propositions 3 and 4 imply that when a single, common retailer contracts
sequentially with rival manufacturers, three-part tariffs may not be needed to
obtain efficiency provided that renegotiation is allowed. In contrast, as it will be
shown below, even three-part tariffs do not suffice to maintain monopoly prices
when competition exists both upstream and downstream.

4 Equilibrium of the game G

This section derives (subgame perfect) equilibria in which the retailers carry
the products of all their respective suppliers. As before, the game is solved by
using the algorithm of backward induction: at any time a manufacturer and a
retailer negotiate a contract, they take all the earlier signed contracts as given
and anticipate the effect of the outcome of their negotiations on the subsequent
play of the game.

4.1 Retail competition

To begin, suppose that all the contracts have been signed, i.e., all the retailer-
manufacturer pairs have succeeded in their negotiations, and consider the retail
competition stage. Given that Ry accepts to carry both products, Ry will accept
to carry product B only if, by doing so, it earns non-negative profit, i.e., only
if:

R
75 (Wa1, w1, wp2) — Fp2 > 0. PCyB

On the other hand, given that Ry accepts to carry product B, R; will accept
to carry both products only if, by doing so, it earns the profits that are not
only non-negative, but also higher than the profit it could earn from selling
only one of them. Since, by selling only product B, it could earn the profit
wgl(oo,thsz) — Fg1 while, by selling only product A, it could earn the
profit 7r§1 (wa1,00,wp2) — Fa1, in any equilibrium under study the following
constraints must be satisfied:

R AB
Z Tt (war, wp1, wp2) — Fia 0, PCy

k=A,B

v

R AB
mg' (0o, wp1,wp2) — Fp1, I1C4]

IV

R AB
> ma'(war,00,wp2) — Fa1. 1C57

Since products A and B are imperfect substitute, removing one of them
increases the profit from selling the other. This allows R; to behave oppor-
tunistically and guarantee itself positive profits.

Lemma 1 In any equilibrium in which the retailers carry the products of all
their respective suppliers Ry earns positive profits.
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Proof. Suppose not, i.e., Ry earns zero. Summing up IC4? and ICAP and,

using the fact that PC; binds, yields:
Ry R1
0 > (WA (wa1,00,wp2) — Ty (wAththQ))
Ry R
+ (773 (00, wp1, wp2) — Tg (wAlawBlawB2)> .

By assumption A5, the function 7rkRl (w1, wp1, wpe) increases in wpy for k #
h = {A, B}. This implies that the right hand side of the above condition is
strictly positive which is a contradiction. m

The implication of lemma 1 is that in any equilibrium under study PC{'Z is
not binding and thus can be omitted in the subsequent analysis.

Denote by € = (Ca1,Cp1,Cp2) the triple of contracts signed between M4
and Ry, Mp and Ry, Mp and R, respectively. For a given € denote by uf? (€)
the R;’s overall payoff for each i = 1,2 and by u™M* (€) the M;’s overall payoff
for each k = A, B. If all the contracts satisfy IP{'? for each i = 1,2 and IC{}
for each k = A, B, then:

uf (¢) = Z (ﬂ'le (W) = (Fr1 + Sm)) : (3)

k=A,B
w2 (€) = 7 (W)~ (Foz+ Sg2), (4)
WM (€)= aA(w) + (Fai + Sar), (5)
WM (€)= 37 (P (w) + (Fai+ i) (6)

4.2 Negotiations between Mg and R,

Suppose that C4; and Cpy have been signed. Taking C4;1 and Cp; as given and
anticipating the outcome of retail competition, Mp and Ry negotiate the con-
tract Cj, which solves the generalized Nash bargaining problem provided that
the Mp’s disagreement payoff is w2 (this is what Mp would get while rene-
gotiating with R; if negotiations with Ry failed) while the Ry’s disagreement
payoff is zero (once negotiations between Mp and Ry break down, the parties
cannot renegotiate at another time). Furthermore, in order to obtain the con-
tinuation equilibrium in which all three products are available on the market,
it is necessary that IC4%2, ICAZ and PC4'Z are satisfied which implies that Cj,
must be a solution to the following problem:

)\32 ~ 7>\B2
max (u”® (€)™ (w7 (€) —aMr) T Py

s.t. IC4E | 1048 and PC4® hold.

Denote by Gpo (€) the incremental gains from trade between Mp and Ra,
ie.,

G2 (€) = uP2 (€) + w7 (¢) — GMB =TI(w) + (Fp1 + Sp1) —aM2,  (7)

where
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Ti(w) = i (w) + (712 (w) + 73" (w))

Denote by w}, the wholesale price which maximizes the joint bilateral profits
of Mp and Rs subject to the constraint that the R;’s incentives to carry both
products are preserved, i.e.,

why (W1, Fa1,Fp1) = argmaxf[ (W1, wp2) Ps
wpR2
s.t. IC4E and 1C4P hold

where wi = (wa1,wp1) .

Define the gains from trade G, between Mp and R, as the difference be-
tween the joint bilateral profits when they trade and the joint bilateral profits
when they do not. Provided that these gains are non-negative for wps = wjs,,*>
ie.,

Go(Car,Cp1) = 11 (wr, wihy) + (Fp1 + Sp1) — aM? > 0, GTpas

the solution Cg, to Py implies that (7) the wholesale price is set equal to whs;
(ii) the conditional fee F};, is set so that PC2'E is satisfied for wpa = wl,, i.e.,
Fy < 82 (Wy,why); and (iii) the unconditional fee S%, is set so that Mp and
Ry divide their gains from trade according to each party’s bargaining power,
ie.,

Fpo+ Spe = 7722 (W1, whs) — AB2G2(Ca1,Ch1),

which implies that Rs gets the payoft:

uf* (Ca1,Cp1) = u™ (Ca1,Cp1,Chy) = Ap2G52(Ca1,Ch1), (8)
while Mp gets the payoff:

uMB* (Ca1,Cp1) = uM? (Ca1,Cp1,Chs) = W™MP + (1 — Apa) G5(Ca1,Ch1)- (9)

Consider now the solution to Ps which defines the wholesale price set by Mp
and Ry in equilibrium under study. For the sake of exposition, the following
assumption will be made.

Assumption AT7. The function Il (wyi,wpe) is quasi-concave in wgy for
any vector wy and achieves its maximum for wpe = Wgo (W1) where

Wpe (W1) = argmax IT (wy,wps) .
wpB2
The wholesale price Wps (w1) is the best reply of Mp and Rs to the wholesale
prices w41 and wpgy. In particular, Mp and R would set this price, if R; had
to absorb any impact on its profit due to an increase in sales of Rj.
Using that ﬂﬁl (00, wp1,wp2) = ng(oo, war,wp2) = 0, write the 1C/5
constraint for each k = {A, B} as follows:

22 Otherwise negotiations between Mp and Ra are assumed to break down.
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(Wﬁl (war, wp1, wp) + Tt (war, wE1, wB2))
- (Wil(m,whl,wm) +w§1(oo7wh1,w32)) > Fi1,

for h # k. Differentiating the left hand side of the above condition w.r.t. wgs
and using assumption A6 yields:

R R
Om'y* (war, wp1,wp2) n o' (war,wp1,wp2)
Owps Oowpa

R R
[ Omy" (00, whi, wpa) | O (00, whi, wh2)
8w32 8’[1)]32

(o]

R / R /

871'A1(wk1, whthz) 37"31 (wm, wh17wB2) /

- - i + i dwkl > 0,
8wk18w32 8wk18w32

WE1

Thus, for a given pair (wy, Fj1) the set of wholesale prices wps satisfying
IC,‘;‘lB is the set {wps : wpy > 1wk, (W, Fr1)} where wh, (w1, Fi1) is the whole-
sale price for which ICﬁlB binds. Taken with assumption A6, this implies that
the solution to P can be written as:

Wy (W1, Fa1, Fp1) = max {Wps (w1), W3y (W1, Fa1) , w5, (w1, F1)} .

In what follows, the focus of the analysis will be on the equilibrium in which
wp; > cp for each i = 1,2.2% Keeping this in mind, consider pair-wise deviations
in which Mp and Rj set wps below wp,. When R; carries two products, by
doing so, Mp and Ry may gain in two respect. First, as in Bedre (2009), de-
creasing wps allows them to free-ride on the contract Cp; signed earlier between
Mp and R; and, second, it allows them to exclude M 4. The later, in particular,
implies that in any equilibrium it cannot be that wi, = w4, > max{Wpa, w5,},
since, by setting a wholesale price (slightly) below mg,Q, Mp and Ry could then
induce the continuation equilibrium in which R; removes brand A (while still
carrying brand B).?* The next lemma states formally this result.?®

Lemma 2 Any equilibrium in which wp; > cg for each i = 1,2 implies that
max {@BQ (Wl) ,mgg (wla FBl)} Z mgg (leFAl) .

Proof. See Appendix B. m

Thus, although both IC4? and ICAZ must be satisfied in equilibrium, they
serve different roles in determining the equilibrium contracts. Whereas R; can
use Fg1 as a tool to influence the outcome of negotiations between Mp and R,

23 As it will be shown below, in the most preferred continuation equilibrium Ry, Rz and Mp
seek to maximize the total profits from selling product B and thus set the wholesale prices
above costs.

24 Assumption A4(iv) ensures the existance of such a continuation equilibrium.

25Hereafter it will be assumed that in equilibrium we, > cp for each ¢ = 1,2. The exact
condition that guarantees this will be stated below.
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M 4 is deemed to “accommodate”, i.e., it sets F41 so that to render its exclusion
unprofitable.

As it will be shown below, while signing their contract Cg, Mp and R; seek
to induce Mp and Rs to set a wholesale price above @Wps (in order to prevent
them from free-riding on Cp1). Thus, from now on one will restrict attention to
the case when 5, > wp22® which implies that (using also lemma 2),

Wiy (W1, Fp1) = wh, (w1, Fp1) > max {@p2 (W1) , 05, (W1, Fa1)} .

Assuming that w, is defined as above, denote by 114, the maximal bilateral
profits that Mp and R, could obtain by setting their wholesale price below m§2.
By doing so, they would destroy the incentives of R; to carry both products
(since IC4E is no longer satisfied) and instead induce it to carry either product
A or none of the products.?” As it will be shown below, what matters for the
analysis is the bounds on I1%, rather than its individual values.

First of all, 1%, cannot exceed 117}, which is the maximal bilateral profit
that Mp and Ry could obtain if, in response to their setting wgs = cp, Ry
would choose to carry none of the products. On the other hand, inducing R,
to remove product A may not be possible. In particular, it is not possible if
F41 = 0. This is because the incremental contribution of product A to the total
profits earned in outlet 1 is always non-negative’® and R; would then carry
brand A anyway. In which case the maximum bilateral profits that Mp and R,
could jointly obtain from decreasing wpgo is given by:

g2 (war) = %gxwg"’ (a1, 00, wpa) + 15 (wa1, 00, wps) < IThy, (10)
2

where the inequality is implied by imperfect substitutability of the products. It
then follows that 1%, € [ (way), T%,].

The condition that any equilibrium must be immune to all possible devia-
tions, in particular, implies that Mp and R, cannot derive any gain from setting
wpgsy below mgz. Since in any such deviation R; removes product B and thus
waives its fixed payment to Mg, it would not be jointly profitable for Mz and
Ry only if:

26 This rules out the off-equilibrium continuations which cannot affect the firms’ actions
taken along the equilibrium path.

27By applying a similar reasoning as in the proof of lemma 2, it can be shown that if Mg and
Ry set a wholesale price wps € (04, wE,) where w4, < tv4,, the (unique) retail equilibrium
implies that R; carries only product A. On the other hand, when wpgs is sufficiently small,
R; may find it profitable to opt out and carry none of the products. In general, there is no
systematic reason to rule out the situation that for some wpgs lying in between there exists a
retail equilibrium in which R; carries only product B, even though it is not possible to show
this without specifying demand functions. Taking this into consideration would somewhat
complicate the analysis and, moreover, could make the equilibrium under study impossible
to sustain (since Mp and Rz might always profitably deviate). Hence, from now on it will
be assumed that setting wps below mg2 induces retail equilibria in which R; carries either
product A or none of the products only.

28To see this, write ICQ{B’ taken for Fq41 = 0 as:

7 (war, w1, wpe) + TE (WAL, wp1, WE2) — TR (00, w1, WRa) > 0.
The left hand side of the above condition evaluated for ws; = oo equals to zero
while, by assumption A4(ii), it decreases in wa1. Hence, this condition is satisfied for any
(wa1,wB1,wRB2)-
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f[ (Wl,mgz) + Fp1 > H%z.

Using that m§2 is the wholesale price for which IC‘§]13 binds, the above
condition can be written as:

R; B M B d
E (ﬂ'B (wAl,wBl,mBQ) + 7, B (wAlathmBQ)) — lpy NDpo
i=1,2

> ﬂ}Zl (wAlaoovmgQ) 771—?1 (wAlawBl)mgQ) ’

which implies that in equilibrium the increase in the total profits from selling
product B in two rather than one retail outlet must more than offset the reduc-
tion in the profit from selling product A (because it is then sold together with
product B rather than alone).?’

4.3 Negotiations between Mg and R,

Taking C4; as given and anticipating the outcome of negotiations between Mp
and R;, Mp and R; negotiate the contract C3j which solves the generalized
Nash bargaining problem provided that the Mpg’s disagreement payoff is @™
(this is what Mp would get while renegotiating with Ry if negotiations with
R, failed) while the R;’s disagreement payoff is ¥t (this is what R; would get
while renegotiating with M4 if negotiations with Mp failed). Furthermore, if
Mp and Ry wish to induce an equilibrium continuation in which Mp and Rs
do not fail their negotiations and the retailers carry the products of all their
respective suppliers, Cg} must also ensure that (i) Mp and Ry obtain non-
negative gains from trade and (i) they cannot gain by cutting their wholesale
price to below w};, = w5,. Thus, in any such equilibrium Cj;; must be a solution
to the following problem:

pax (uRl* (Ca1,CB1) — ﬂRl))\Bl (UMB* (Ca1,CB1) — EMB)PABI , Ps
B1

s.t. GT gy and NDpgy hold

where uM2* (C41,Cp1) is given by (9) while uf* (Ca1,Cp1) = uft (Ca1,Cp1,Clhs)
is given by (using (3)):

W (CarsCpr) = > (T (Wawhe) — (Fia + k). (11)
k=A,B

Denote by ﬁ(w) the joint variable profits of Ry, Ry and Mg, i.e.,

Mw) = (7§ (w)+f (w)) +Ti(w) (12)
= whw)+ Y (7w + e w)
i=1,2

29Note that for wa; = oo the ND gy costraint boils down to the one obtained in the case
when R; carries only brand B.
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which is the sum of the total profits from selling product B and the R;’s flow
profit from selling product A.
For given wa; and 11%,, denote by wi' = (wi,wk,) the pair of wholesale

prices which maximizes II (w41, wp) subject to the constraint that Mp and Ry
cannot gain from undercutting wygh, i.e.,

wi (war,I%,) = arg Hv}gXﬁ (wa1, wWg), Py
s.t. NDps holds for mjg? = wps.

Define the gains from trade G%;; (Ca1,Cp1) between Mp and R; as follows:

uMB* (Cay,Cp1) — uMe . aMs — gMs
G*Bl (CAhCBl) = ( ]1_41_ )\3;312) + uRl (CA17CB1) - <UR1 + 1_7)@
~ aMs _ Mz

~ u
= II(wa1,wg)— (Fa1+ Sa1) — <UR1_|_UMB+

Intuitively, this is because condition (9) implies that in equilibrium Mp
obtains at least the payoff #M# and, moreover, a unit increase in the variable
part of its payoff due to its trade with R; increases its overall payoff by just
(1 — Ap2). Hence, Mp can gain from trade with R; only if the variable part
exceeds the value % which can be regarded as its ‘effective’ disagreement
payoff in bargaining with R;. Denote by G731 (Ca1) the value of G (Ca1,Cp1)
taken for wp = wif, i.e.,°

- Mp Mg

_ uMr —
GE1(Ca1) = M (war, wg') — (Fa1+Sa1) — <uR1 +aMe + 1)\3) . (13)
—Ap2

Next lemma characterizes the solution to Ps.
Lemma 3 The solution to Ps exists if and only if:
aMs _ gMs
1—Apo ’

in which case wpy = wiy and Fp1 = F§} where F; is equal to the incremental
contribution of product B to the total profits earned in outlet 1 and evaluated
for wp =w¥g', i.e.,

51(Ca1) > max {0, GTp1

= Z 7r,1§”1 (war, Wi) — T (war, 00, wiy) -
k=A,B

If G%,(Ca1) satisfies the condition,
aMe — 7

uMs
(1=2p1) (1= Ap2) } ’

30T shortcut the notation, the argument (wAl, H%Q) will be suppressed where it does not
lead to any confusion.

51(Ca1) > max {O,
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then S% is set so that Ry and Mp share their gains from trade according to
each party’s bargaining power and obtain the following payoffs:

’UJRI** (CAl) = ﬂRl + ABlG*B*l(CAl)a (14)
uME* (Cqy) = @ME 4+ (1= Ap1) (1 — Ap2) Gy (Car). (15)
If uMe > uMe and G, (Ca1) satisfies the condition,
aMs — gMs aMs — gMe
— < GH(Ca1) < ,
1— g2 51 (Car) (1= Ap1) (1= Ap2)

then S5 is set so that Ry and Mp obtain zero gains from trade while Ry and
Mp obtain the following payoffs:

uMs — gMs
u(Car) = M+ < 51(Ca1) — 1)\) ’ 16)
— N\B2

WM (Cay) = T (17)

Proof. See Appendix C. m

As is known in the literature, when Mp contracts sequentially with R; and
Rs, there is always a scope for opportunistic behavior: while signing their con-
tract, Mp and Ry have incentives to free-ride on the contract Cp; signed earlier
between Mp and R;. Allowing R; to carry the products of both M4 and Mp
however alters these incentives in two respects.?! First, since products A and B
are imperfect substitutes, the sales of product A reduce the total profits from
selling product B, i.e.,

max - (' (war, ws) + 7117 (war, wn)) < o,
i=1,2
This strengthens the bilateral incentives of Mg and Ry to free-ride on Cgy. In
particular, these incentives are stronger, the stronger is the substitution effect
and the larger are the joint bilateral profits HdB2 that Ry and Mp would obtain
from cutting their wholesale price to bellow r%,.

Second, as long as R; removes product B, it seeks to recoup the losses by
increasing the sales of product A (in which case it gains ﬂ'ﬁl (wa1,00,wp1) —
Wﬁl (wa1,wp)). This weakens the bilateral incentives of Mp and Rj to free-ride
on Cpi, since an increase in the sales of product A (through R;) reduces the
sales of product B (through Ry) and thus decreases the profit I1%,. The ND gy
constraint thus determines the extent to which R; and M4 are able to influence
the wholesale prices wg; and wpgs through the impact of their contract on the
incentives of Ry and Mp to free-ride on Cp;.

To see this formally, denote by Wp(wa1) = (Wp1(wa1), Wp2(way)) the pair
of wholesale prices that Ry, Ry and Mp would set in response to w4 if the
three firms acted as a single entity and coordinated their decisions on the sales
of product B in both retail outlets:

31In the absence of M4 problem P4 boils down to maximizing the total profits on sales of
the Mp’s product in both retail outlets. In which case wg| and w¥, would be set so as to
obtain the monopoly profit I, 5, while ND g2 would per se be irrelevant since, by lowering
their wholesale price, the maximum what Ry and Mp could jointly obtain is II'g, < II'§; go-
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wp(way) = arg HVIVZXﬁ (wa1, wWpg).

_ For the sake of exposition, from now on it will be assumed that the function
I1 (-) satisfies the following regularity conditions:

Assumption A8. (i) The function I (wa1,wpg) is quasi-concave in wg for
any way and achieves its mazimum for wp = Wp(wa1); () wpi(wa1) > cp
for each i = 1,2 and any way, i.e., despite the sales of product A the wholesale
prices above the unit costs are needed to mazimize the total profits on sales of

OI1

product B; (iit) 55— <0 for any wai, i.e., the impact on the profit II of

a small increase in wp; 15 lower, the lower is wgy for i #14i = 1,2.

This assumption is satisfied in many standard oligopolistic models. Using as-
sumption A4(iii), one can verify that, in response to the wholesale price W set
by Mp and Ry, Mp and R would set the wholesale price Wgs (wa1,Wp1) < Waa
(for any given wy1), i.e., free-ride on the margin of product B sold through Rj.
Similar to Bedre (2009), by setting the conditional fee equal to the incremen-
tal contribution of product B to the total profits on sales in outlet 1, Mg and
Ry seek to make undercutting wpe unprofitable for Mp and Ry. Thus, if the
NDps constraint were satisfied for wg = Wp(wa1), this would be an equilib-
rium continuation. Otherwise Mg and R; distort the wholesale prices wg, and
wpo in order to reduce the incentives of Mp and Rs to engage in opportunistic
behavior.

Using (12) and rearranging the terms, the ND g5 constraint (taken for w3, =
wps) can be written as:

I (wa1,wg) — 7 (war, 00, wpa) > %, (18)

Thus, in order for problem P, to be convex, the following assumption will
be made.

Assumption A9. The function 11 (wa1, Wg) — Wﬁl (wa1,00,wp2) is quasi-
concave in Wg for any wai > ca and achieves its mazimum for wg = Wz (wa1)
given by:

wWi(war) = argrgvaxﬁ (war, wp) — wﬁl (wa1,00,wp2) .
B

Moreover, the solution to the above program is such that Wge(wa1) > cp and
Wo(war) > Wpa(war, Wy (war)) for any war > ca.

Ng‘fe that the co~ndition ﬁgwm <0 imp}ies tha-tt 1’631 (wa1) < Wy (wa1)
and Wy (wa1) < Wpa (wa1). Solving Py while taking into account that the
NDpgs, constraint can be binding leads to the following result.

Lemma 4 The solution to Py implies that wp1 (wa1) < wiy (wAthBQ) <
Wy (wa1) and Wyy (wa1) < Wi (wAl,HdBQ) < Wps (way) for any (wAl, H%Q) .
Moreover, wijy (wa1,11%,) is non-decreasing while wigy (wa1,11%s,) is non-increasing
m H%z.

Proof. See Appendix D. m

Lemma 4 thus determines the impact of the incentives of Mp and Ry to
free-ride on their rivals’ margins on the the wholesale prices wp; and wpgs maxi-
mizing the joint profits of Ry, Ry and Mp in the presence of sales of product A.
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Intuitively, Re and Mp have stronger incentives to so, the more they can gain
from undercutting wi, (i.e., the larger the value of 11%, is). This calls for a
reduction in wiy (i.e., setting why < wpe) and an increase in wi; (i.e., setting
w*B*l > 7]731).

Assumptions A8 and A9 guarantee that any solution (w}, why) to Py sat-
isfies the condition wy; > cp for each ¢ = 1,2. It then immediately follows:

Corollary In any candidate equilibrium in which the retailers carry the prod-
ucts of all their respective suppliers the wholesale prices wg| and wgy must
maximize the joint profits of Ry, Re and Mp subject to the constraint that Mp
and Ry cannot gain by cutting their wholesale price to below wis.

Since II(w) = II(w) — M4 (w), then, using assumption A3(ii) and a simple
revealed preference argument, one can verify that the best reply to w’} of Ry,
Ry and Mp acting as a single entity would be their setting wp;(w’) < wi; for
each 7 = 1,2. Taken with lemma 4, this leads to:

Proposition 5 In all subgame perfect equilibria of the game G the fully inte-
grated monopoly outcome cannot be implemented, i.e., wi; # wyiy at least for

some ki = {Al, B1, B2}.

Intuitively, the fact that the supply contracts are three-part tariffs and non-
binding allows Mp to suppress intrabrand competition and thus coordinate the
decisions of Mp, Ry and Ry so as to maximize their joint trilateral profits from
selling product B.3? Since in doing so the three firms fail to account for the
impact of their decisions on the M 4’s profit, they have incentives to free-ride
on its product’s margin. Furthermore, given that product A competes with
product B in both retail outlets, Mp is tempting to convince both R; and Ro
to undercut its rival. Since in its turn M4 can reduce the incentives of only one
retailer to accept a discount, it is not able to fully prevent Mp from free-riding
on its margin. As a result, the fully integrated monopoly outcome fails to exist.

Consider now (pair-wise) deviations of Ry and Mpg. First, they may break
down their negotiations and get their disagreement payoffs. As long as R; and
Mp obtain at least non-negative gains from trade (which is necessary to sustain
the equilibrium under study), they could never gain from such a deviation.

Second, R; and Mp may induce break-down negotiations between Mp and
Ry.%3 This would trigger renegotiation (from scratch) of all the contracts signed
earlier. Since in that case Mp and Ry can no longer negotiate, the equilibrium
continuation is characterized by proposition 3 which implies that R; would
obtain the payoff ' while Mp would obtain the payoff 2. Thus, neither R;
nor Mp could gain from such a deviation only if the following two conditions
hold:

uf ™ (Ch) > alh, (19)
uME (Cuy) > aMe, (20)

32 As in Bedre (2010), the conditional fee FgY serves to protect Ry from the opportunistic
behavior of Mp while renegotiation allows the firms to eliminates contractual externalities
(due to sequential contracting).

33Gince the gains from trade between Mp and Ry are given by max{ﬁJrFBl, HdBQ}JrSBl —
UMB | they are always negative for some Sg; < 0.
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Note that condition (9) implies that Mp obtains the payoff which is at least
as large as uM? (since in any equilibrium Mp and Ry must obtain non-negative
gains from trade). As a result, in equilibrium condition (20) is always satisfied
and thus can be omitted in the subsequent analysis.

Finally, R; and Mp may deviate by inducing the retail equilibrium in which
Ry does not carry product A while both retailers carry product B. Note that
such a deviation may not always be possible as long as the incremental contribu-
tion of product A is non-negative.?* As before, it is not possible if M4 demands
no conditional payment from Ry, i.e., sets F4; = 0. Denote by H%l (wai, Fa1)
the maximal profit that Mp, R; and Ry could jointly obtain by excluding M 4
and let %, (war, Fa1) = ﬂdBl < 0% in case they could not do s0.3% Since
exclusion of M4 allows the three firms to save on the fixed payment F'4q, they
would not gain from such a deviation only if:

I (way, wi) — 1%, (war, Fa1) > Far. NDp:

This condition is analogous to the one obtained in case when Mp is restricted
to distribute its product only through R;. In particular, it implies that the
conditional payment to M4 must not exceed the incremental contribution of its
product to the joint trilateral profits of Mg, Ry and Rs.

4.4 Negotiations between M, and R,
Anticipating all the contracts that will be signed afterwards, M4 and R; nego-

tiate the contract C%}* which solves the generalized Nash bargaining problem
provided that the M 4’s disagreement payofl is zero (once negotiations between
M4 and Ry break down, the parties cannot renegotiate at another time) while
the R;’s disagreement payoff is 2/ (this is what R; would get while renegoti-
ating with Mp if negotiations with M4 failed). The analysis so far implies that
if M4 and Ry wish to induce the continuation equilibrium in which neither R
and Mp nor Ry and Mp break down their negotiations, C}y* must also satisfy
the following four conditions: (i) Ry, Ry and Mp cannot exclude M4 by setting

wp2 just below wih (wAl,HdBQ) , i.e., it must be that,

mgQ (wAla w*B*l (wA17Hd32) 7FA1) < wE*Q (wA17HdBQ) y NEA

where H%Q is a function of (wa1, Fa1), (i) Mp and R; obtain at least non-
negative gains from trade, i.e., GT g1 must be satisfied, (iii) while negotiating
with Mp, R; have no incentives to opt for break-down of negotiations between
Mpg and Ry, i.e., (19) must be satisfied, and (iv) Mp and Ry cannot gain from
excluding M4, i.e., NDp; must be satisfied.

Lemma 3 implies that depending on the values of u*? and w2, different
continuation equilibria are possible. Thus, for the sake of exposition only, the
following assumption will be made.?”

34Gee footnote ?

35Setting ﬂ‘él < 0 is meant to satisfy the ND g constraint whenever exclusion of M4 is
not possible.

36GQince the contracts are three-part tariffs and non-binding, then, even by deviating to
excusion of M 4, Ry and Mp will seek to maximize the joint profit of Mg, R1 and Ra.

371t can be shown that the analysis of the opposite case where 611\3/[1 > ﬂ]g,g will result simply
in a different division of the gains from trade between M4 and Rj.
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Assumption A10. M5 > gMs,

Under this assumption, GT g1 boils down to G;(C41) > 0. Furthermore,
A10 implies that in all continuation equilibria uf*** (C4;) is given by (14) which
after substituting into (19) and rearranging the terms yields:

~R

1 _ R
G (Car) > =

GT**
)\Bl B1

Propositions 2 and 3 and the fact that II"{; > Ta1(Wa1,Wp2) imply that
aft > w1 meaning that GT7% is stronger than GTpg;. Taken all together, this

implies that in any equilibrium under study C4i* must be a solution to the
following problem:

max (“Rl** (Ca1) — aRl)/\Al (UMA** (CAl))lﬂ\A1 ) Ps

Ca1

s.t. GTH;, NE4 and NDpg; hold

where uf1** (C41) is given by (14) while u™4** (C4,) is given by:

uMar* (CAl) Zﬁi\/IA(wAl,W*B*)-‘r(FA1+SA1). (21)

Denote by (wii", F41*) the conditional payment which maximizes the total
industry profit subject to the constraint that in the subsequent play of the game
Ry, Rs and Mp acting as a single entity cannot jointly gain from excluding My,
o 38
ie.,

( 3k k ***)

WAy 54" A1 = arg malff M(war, Wwg (wAthBQ)) Ps

wAa1,'A1

s.t. NE4 and NDp; hold.

Note that condition (14) implies that in equilibrium R; obtains at least the
payoff @ and, moreover, a unit increase in the variable part of its payoff due
to the trade with M4 increases its overall payoff by just Agi. This implies that
Ry can gain from trade with M4 only if the variable part exceeds the value

7#{1)\_3?& . Hence, as before, the gains from trade G% (Ca1) between M4 and Ry

can be defined as follows (using (13) and II(w) = II(w) + M4 (w)):

ulr* (Cap) — ™ ufr — gl

x C = M p %% C _
a1 (Car) ot +u (Ca1) o
= I(wa1, wg) —dai,
where
SRy _ 7R Mp _ Mg
e (T (g By
AB1 1—-2AB2

which is the sum of the disagreement payoffs of all the parties involved in a
series of pair-wise negotiations. Denote by G’ the value of G (C41) taken
for (war, Fa1) = (Wi, F33%), ie, Giy =" — das.

38Here, it is implied that H%2 is a function of (wa1, Fa1)-
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Next lemma characterizes the solution to Ps.
Lemma 5 The solution to Ps exists if and only if:

*ok ok aRl — aRl
GHY > max {0, —— ¢, GT 41
AB1

in which case (wa1, Fa1) = (Wi, F35%) . If GT33* satisfies the condition,

~R1 _ R
G > max {o, ““} , (23)
A41AB1

then S47* is set so that Ry and My share their gains from trade according to
each party’s bargaining power; the equilibrium continuation then implies that
My, R, Mp and Rg obtain the payoffs,

uMA = (1= a0 GYY (24)
uf' = A L A A G (25)
M M at™ —ath

uMe = gME 4 (1 - Apy) (1 — Ag2) [A +/\A1Gj<4*1*:| ; (26)

B1
Mp _ Mg SRy _ R
Rz — (11— Ap)A Y Y e vl (o1
u ( B1) AB2 {(1 ) (1= na) T, PG (27)

If ™ > af and G satisfies the condition,

~Ry _ aRl

u aftr — gt

u

<G < (28)

AB1 Aa1AB1
then SV is set so that the GTg| constraint is binding; the equilibrium contin-
uation then implies that Ry obtains the payoff u™ = uf while My, Mg and

Ry obtain the payolffs,

~R1 _ Ry
M= gy - (29)
AB1

My —Mp at —ath

u = "+ (1—Ap1)(1—Ap2) VSR (30)
7MB "'MB "'Rl 7R1

B: — (1- Api)A i TR @3

u U= As) A0 | T30 50 o) T o (8D

Proof. See Appendix FE. m

An immediate implication of lemma 5 is that in any equilibrium under study
the GT 41 constraint must necessarily hold. Since in general there is no system-
atic reason for this to be the case, we have:’

39 As an example, choose Aa1 so as to satisfy the condition I, + Aa1Ta1(Wa1,wB2) <
II'%, gy (such Aa; alwixys exists since I, gy > 7). For~such A1 choose )\;31 so as to
satisfy the condition A = 0 (this is always possible since A is non-decreasing in Ap; and

equals to zero for Ap; sufficiently small). Set A=0. Using this and the definitions of M5B,
aMb | 5B and wH (see propositions 1, 2 and 4), it can be verified that,
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Corollary In a framework of sequential contracting with competition being
present both upstream and downstream there do mot always exist equilibria in
which the retailers carry the products of all their respective suppliers.

Note that this result holds regardless of whether the equilibrium outcome is
efficient or not and is due entirely to multilateral contracting. More precisely,
this is because any party involved in negotiations with two (or more) counter-
parties cannot fully appropriate the benefits of individual trade with each of
them. This effectively increases that party’s outside option of failing some ne-
gotiation(s) which in turn makes it somewhat difficult to sustain the equilibrium
in which all the trade links are active.*?,*!

Another implication of lemma 5 is that the variable part (wa1, Fa1) of the
equilibrium contract between M4 and R; must be a solution to Pg. Since it is
somewhat difficult to solve Pg for general demand functions, in what follows
two polar cases will be considered.

Suppose first that the ND go constraint is never binding, i.e., it is satisfied for
any vector (wa1, Wp(wai)) and any 11%,. This is likely to occur when the degree
of interbrand rivalry is low, i.e., when the sales of product B (through both retail
outlets) have a small impact on the sales of product A. Anticipating that, in
response to w41, R1, Ry and Mp will set the wholesale prices wiy = Wp(wa1),
R; and M4 then set the wholesale price,

wa1 = argmaxll(war, wg(wa)),
WAL

and choose the conditional payment F 'a1 so as to satisfy the NE4 and NDpgy
constraints taken for wa; = wa; and wg = Wp(way). This is similar to the
case when the manufacturers can distribute their products only through R;. In
both cases M4 cannot alter the decision(s) of its rival (through the conditional
fee that it can extract from R;) to set the wholesale price(s) which are not the
best response(s) to wa;. Instead it chooses Fa1 so as to render its exclusion
unprofitable for Mp.

Suppose now that the ND gy constraint is always binding which, in particu-
lar, implies that R, R and Mp set wg = Wg' (wAl, Hng) where wi* (wAl, H‘fBQ)
is a solution to P4. Consider now a marginal change in the total profits dII follow-
ing a small increase in 11}, while keeping w1 constant. Since wi' (wa1, 11%,)
is smooth differentiable in HdBQ, we have:

% go — (1 = Ap1) (TE) + A a1Ta1(Wa1,Wp2))

AB1 ’
It then follows that for any IT*** > 0 there always exists A\;; (sufficiently small) such that
dar > II***. Take Ap1 < min{Ng;, A%} To complete, for such Ap1 choose Apa so as to

da1 = Tp2(Wa1,Wp2) +

satisfy the condition A=0 (which is always possible since A s non-increasing in Apg and
equals to zero for Aps sufficiently close to one).

40For example, in any equilibrium in which R; purchases from both manufacturers, it
receives just A41Ap1 of every unit increase in the gains from trade with M4 while the rest
Aa1(1—Ap1) benefits Mp. Consequently, the value of its outside option rises by 1/Ap1 in its
bargaining with M 4.

4T A similar effect is also present in situations where competition exists at only one level
(e.g., as in Bedre (2009)), but there it is offset by an increase in total profits when all firms
stay active.
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OM(war, wiy) dwy  OM(war, wi) dwi\
dIl =) = dIl
(war, wi) ( owp, oI, dwps  omd, )P

As it is shown in the proof of lemma 4, the solution to P, must necessarily
satisfy the condition %ﬁ;’w = 0. Differentiating this condition w.r.t. 11%,

and rearranging the terms yields:

82ﬁ(wA1,W*B*)

Owy) _ __ Owpdwpy  OWy
OT%, O (w a1, W) o%,
ow,

Lemma 4 implies that ZEZBE < 0 while assumption A8 implies that o°1 <0.
B2 1

owy
It then follows that dII(wa1, wi') < 0 if and only if:

277 277
OIl(w) Ol(w) 0 ng) OIl(w) 50, (32)
8w318w32 BwBl 8w31 me ( )
w=(wA1, Wi

Using the first order conditions to problem P4*2 and II(w) = II(w) +
M4 (w), one obtains:

Ol(wa1, w§) _ 877?“ (wa1, wi)
owpi owp1 ’

O(war1, w§) _ oA (way, W) Y O (war, 00, W)
Owps Owpa 1+ Owps

where 1 > 0 is the Lagrange multiplier to the ND gy constraint in P4. Plugging

the above conditions into (32) and using that %ﬂ;?’w > 0 (which is
implied by assumption A4(iii)) yields:

8w318w32 8w31 8sz1 ang

( Pli(w) OM(w)  &*I(w) an(w)>
w:(wAl,w};*)

meawgg 8w31 8’10]231 ang

( Pli(w) orila(w)  0°TI(w) aﬂf“(w)>
:(wAlvw)FB*)

Since wf“ (W) = (wa1 — ca) ga1(w), then, provided that wa; > ca, the
condition,

0*1l(w) 9gai(w) B O*TI(w) Dga1(w)
(91031(911)32 8’[031 8w1291 8w32

>0, (33)

ensures that dII(wa;, wi) < 0.
In the linear demand function model there always exist parameter values for
which condition (33) is satisfied. In particular, it is satisfied when the degree of

42Gee Appendix D for more details.

29



interbrand rivalry between the retailers is high, i.e., when the sales of product B
through Ry exert competitive pressure on the sales of product A through R;.*?

Define the wholesale prices wiy (wa41) that would be set by Mp, R; and Rs
acting as a single entity in a situation where Mp and Ry have minimal incentives
to deviate, i.e., wi (wa1) solves Py for 1%, = Mg (wa1) where Ipy (way) is
given by (10). Denote by w,, the wholesale price which maximizes the total
profits provided that Mp, Ry and Ry set wp =wiy (way), i.e.,

wy, = argmaxll(war, wi (wa1)).
WAL

Assumption All. w,; > ca.

Note that the condition dII(w41, w}) < 0 implies that it is optimal to set
1%, at its lowest level. Since 1%, is minimal for Fa; = 0 (for any given wa;)
and the NE4 and NDpg; constraints are satisfied for F4; = 0, we can state:

Proposition 6 Suppose that condition (33) is satisfied and assumption A1l
holds. Then, any equilibrium in which both retailers carry the products of all
their respective suppliers implies that M 4 demands no conditional payment from
Ry, t.e., it sets Fy1 = 0. Moreover, the equilibrium wholesale prices are given
by war = wy, and wp; = wiy;(wa,) for each i =1,2.

Thus, when the intensity of interbrand rivalry between the retailers is strong,
M, and R; seek to minimize the incentives of Mp and Ry to decrease their
wholesale price. Intuitively, since w41 and wp; are typically strategic comple-
ments while w4, and wps are typically strategic substitutes,** M4 and R, would
jointly prefer Mp and Ry to set a higher wholesale price (and thus contract the
sales of product B at the second store). More precisely, M4 would prefer them
to do so because this would lessen the competitive pressure on its own product
and, moreover, allow for more coordination of the sales through R;.*> In its
turn, Ry would prefer Mp to have less incentives to free-ride on their contract
because this would make it more tractable while negotiating price concessions.
By setting its conditional fee equal to zero, M4 ensures that Mp will not be
able to exclude it anyway. As long as the two brands compete vigorously while
being sold through different retailers, this decreases demand for the Mp’s prod-
uct at the second store which in turn leads it to gain less from giving variable
discounts to Ry. As a result, by securing the sales of product A, R; and M4
per se reduce the benefits that Mp could derive from distributing its product

43For example, in a linear model the inverse demand functions for products A1, B1 and
B2 are given by pa1 = 1 — qa1 — fqB1 — vq¢B2, PB1 = 1 — qB1 — Bqa1 — agp2 and pp2 =
1—gp2—agqp1—7vqAa1, respectively, where «, 3, € (0,1). The parameters o and 3 measure the
degree of intrabrand and interbrand rivalry, respectively, while 7 reflects interbrand rivalry
between R; and Rg, i.e., the demand effect of the rival brand sold at the rival retailer.
Assuming quantity competition between the retailers, it can be verified that (33) then boils
down to:

(v - aB) [(4=77) (41 = B%) — (o® — 2087 + 7)) — 8(a = 7B)’]
> 2(48 —ay) (e - B7) (o —2Bay ++7),

which is satisfied for « sufficiently large.

44Gee Assumption A6.

45 This is because, in response to an increase in wpa, M4 and Mp would lower their whole-
sale prices for Rj.
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through R, and thus induce it to accept a lower wholesale price in negotiations
with R; and set a higher wholesale price in negotiations with Rs.

Moreover, as it is shown in the proof of lemma 5, the unconditional payment
by R; is then equal to (using that Fa; = 0):

ver (@ =2a1) Gy — 7 if (23) holds
Sar =

= ( jl*l* _ W) — ﬂ%***’ if (28) hOldS.

k3K

The above condition implies that it is possible to have S%%}* < 0. For exam-
ple, this may happen when M4 has a weak bargaining power, i.e., when \4; is
sufficiently large. Alternatively, this may happen when the incremental contri-
bution of the M 4’s product to the joint profits of Mp, R; and R is sufficiently
small, i.e.,

~R; ~R, ~R; ~R,
't -7 M ~ ' -
<G*4*1* — > — o =10 — <dA1 + ) < 0.
AB1 AB1

In either case M4 does not only demand any fixed payment from R; but itself
pays to Ry for distributing its product. The intuition is that Mp, Ry and R,
may obtain a higher value of their joint trilateral profits by selling only product
B in both retail outlets. Hence, M4 may be willing to pay upfront in order to
compensate the three firms for the negative impact of the sales of its product
on the sales of product B.

5 Conclusion

The paper highlights the role of vertical contracts in a situation where com-
petition exists between both upstream and downstream firms, and both sides
wield some bargaining power. As mentioned earlier, much of the literature on
vertical contracting assumes that one of the markets is effectively monopolized.
Yet, there is a plenty of evidence showing that competition is present in an
increasing number of markets, though it may take place between a small num-
ber of strategic players. Moreover, many industries are better characterized as
successive oligopolies with “interlocking relationships”. This raises the issue of
whether the results obtained in the literature will carry over to a more sophis-
ticated environment in which upstream firms have alternatives in distributing
their products and conversely downstream firms have alternatives in choosing
their sources of supply. The present paper makes a start in this direction.
More precisely, it develops the framework of sequential bilateral negotia-
tions between two rival manufacturers and two competing retailers with only
one manufacturer negotiating with both retailers and only one retailer purchas-
ing from both manufacturers. The main focus of the analysis is on the contracts
that include an upfront payment and a quantity discount (i.e., two-part tariff),
since they are common in many industries characterized by vertical relation-
ships. In contrast to the extant literature, the paper shows that even if such
contracts are renegotiable, they are no longer sufficient to maintain retail prices
at monopoly levels. Moreover, the market outcome does not necessarily involve
that all trade links are active, i.e., it can be that in all equilibria retailers carry
the brands of some manufacturers only. The paper also sheds some light on the
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role of slotting allowances in multilateral vertical contracting. More precisely,
it extends the result obtained in the literature that a manufacturer may use
them as a means to dampen intrabrand rivalry to a more general setting. On
the other hand, it provides a new result that a manufacturer having a smaller
distribution network may use slotting fees as a means of compensation for the
negative impact of the sales of its product on the total profits from selling the
product of its rival having a larger distribution network. Thereby, it formal-
izes the idea that slotting allowances may be paid for having a manufacturer’s
product to remain on the retailer’s shelves.

Although the analysis has been performed for a given order of negotiations,
the qualitative insights seem robust to alternative specifications of the order of
negotiations. My conjecture is that even in those cases the firms will still fail to
maintain prices at monopoly levels (provided that the three links are active).®
This is because three-part tariffs do not suffice to eliminate interbrand rivalry,
in particular, between different retailers which provides each manufacturer with
the incentives to free-ride on the margin(s) of its rival. Likewise, it will not
always be the case that all links are active in equilibrium. Because of contractual
externalities a firm negotiating with two (or more) counterparties cannot fully
appropriate the benefits of individual trade with each of them. Consequently,
regardless of the order of negotiations it may have incentives to fail some of
them.

The results have important implications for competition authorities. In par-
ticular, they suggest that the impact of slotting allowances may be less anti-
competitive when competition exists both upstream and downstream. This is
more relevant for situations where the intensity of interbrand rivalry between
retailers is strong. The point is that even if each manufacturer can suppress
rivalry between retailers carrying its own brand (by means of three-part tariffs)
and in its turn each retailer (acting as a common agent) can lessen competition
between competing brands, there still remains competition between brands sold
at different retail outlets which exerts downward pressure on prices. Finally, the
analysis suggests that slotting fees may be used to ensure that a retailer does
not remove a manufacturer’s product from its store.

Appendix
A. Proof of Proposition 2

When R; acts as the sole distributor for both manufacturers, its demand
for products A and B is defined as the limit case of retail competition when Ro
faces the distribution cost wpe = oo. Specifically, denote by gx1 (wa1,wp1) =
gr1 (wa1,wp1,00) the Ry’s demand function for each product k = {A, B} and
by %gl (war,wp1) = Wfl (wa1,wp1,00) its flow profit from selling product k:

7 (w1, wp1,00) = Ry (Gar (war, wp1), 381 (War, wp1))—wr1Gr1 (War, wp1)

where EM (ga1,981) = Ri1 (ga1,981,0) . Likewise, the My’s flow profit is given
by:

46 Although the exact level of prices depends on the order of negotiations.

32



M (war,wp1) = (Wi — k) Ger (War, wp1) -

If Ry purchases positive quantities from both M4 and Mp, it gets the overall
profit:

a1 (Ca1,Cp1) = Z T (war, wp1) — (Fra + Sk1), (34)
k=A.B

while each M} gets the overall profit:

WMk (Ca1,Cp1) = 7% (war, wp1) + (Fe1 + Sk1) - (35)
If instead Ry chooses to carry only brand & (alternatively, it has signed a contract
only with My), its overall profit is:
U (Cra) = 71" (wra,00) = (Fra + i) 4

while the M}’s overall profit is:

ai\/lk (Cr1) = 7T (wp1,00) + (Fry + Sia) -

If all the active firms could fully coordinate their decisions, they would seek
to maximize their joint profits given by:

a1 (war, wp1) = Z Ria (Gar (war, wp1) ,dp1 (war, ws1))—crer (war, wp1) .
k=A.B

In what follows, it will be assumed that the wholesale prices equal to mar-
ginal costs suffice to achieve the monopoly profit, i.e., ITa1p1 (ca,cp) =Y 5.

Common agency equilibria

In any such equilibrium R; will find it profitable to carry brands A and B
if, by doing so, it earns the profit that is not only non-negative, but also higher
than the profit it could earn by carrying only one of them. This implies that
contracts C4; and Cp; must satisfy the following three conditions:

Z Tt (war, wp) — Fra >0, IPAB
k=A,B

2 %ﬁl (wa1,00) = Far, IC‘éB

> 73 (wp1,00) — Fpi. 1CAB

Since products A and B are imperfect substitutes, removing one of them
increases the profit from selling the other. This allows R; to behave oppor-
tunistically and guarantee itself positive profits.

Lemma 1 In any common agency equilibrium Ry earns positive profits.

Proof. Suppose instead that R; earns zero, i.e.,

Z %le (wAl,wgl) — Fkl = 0 (36)
k=A,B
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Summing up IC4? and IC4E and using (36) yields:
7 (wa1,00) + TR (wp1,00) < TH (war, wpr) + T (War, wp1) - (37)
The assumption of imperfect substitutability of A and B, in particular, im-
plies:
Ryt (Gar (war, wp1) @51 (war, wp1)) < Ri (G (war, wp1) ,0), (38)

for each k = {4, B}. Using (38) and the fact that 71" (w1, 00) is maximal for
Gr1 (w1, 00) , one obtains:

T (war, wp1) = Ry
R
R

k
k1 (Qr1 (Wr1,00),0) — wr1Gr1 (W1, 00)
Ry (

a1 (war,ws1),dB1 (War,wB1)) — WriGk1 (WAL, WB1)

q
1(qr1 (war, wp1),0) — wriGr1 (WAL, wB1)

IN A

7t (wr1,00)
for each k = {4, B}. This is a contradiction to (37). m
Lemma A1l thus implies that in any common agency equilibrium the I
constraint is not binding and thus can be omitted in the subsequent analysis.
Suppose now that M4 and R; have signed a contract Ca;. Taken C4; as
given, Mp and R; sign the contract C3; which is a solution to the generalized
Nash bargaining problem provided that the R;’s disagreement payoff is A 4111},
(this is what R; would get while renegotiating with M 4 if negotiations with Mp
failed) while the Mp’s disagreement payoff is zero.*” Since R; will accept to
carry both products only if IC4P and IC4P are satisfied, then in any common
agency equilibrium C}%; must solve the following problem:

PAB

max (@ (Car,Cp) = AaTT5y) "™ (@2 (Car.Co))

Pit
s.t. IC4P and 1C42 hold.

Denote by Gp1(Ca1,wp1) the gains from trade between Mp and Ry, i.e.,

Gp1(Car, wp1) = py (war, wp1) — (Far 4 Sa1) — ATy,

where T3, (wa1,wp1) is the sum of the flow profits of Mp and R;:

= ~R ~R ~M

Op1 (war,wp1) = 74" (War,wp1) + 7" (war,wp1) + 7 7 (war, wp1) -

Denote by wy; the wholesale price which maximizes I B1 (wa1,wp1) subject
to the IC4® constraint, i.e.,

. _
wpy = argrggicﬂgl(wm,wm), P3

s.t. IC4P holds

47Since, by assumption, Mp has already failed to reach an agreement with Ra, then the
failure to reach an agreement with Rj leaves M p with no channels for distributing its product.
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Provided that C:'Bl(CAl, wi;) > 0, the solution Cj; implies (i) the wholesale
price is equal to wi,; (7i) the conditional fee F3, is set so as to satisfy ICAZ
for wp1 = wp,, e,

~R ~R ~R
Fpy 74" (war,wpy) + Tp' (war, wpy) — 74" (war,00),
and (iii) the unconditional fee S7, is set so that Ry and Mp divide their gains
from trade according to each party’s bargaining power, i.e.,
~ ~M
Fp1+Sp1 = (1= Ap1)GB1(Car,wpy) — 77 (war, wp),

and obtain the following payoffs:

T (Car,Ch) = Al 4+ A1Gpi(Car, wiy),
uM? (Ca1,Ch1) = (1= Ap1)Gp1(Car, why),
respectively.

Consider now problem Pj3'. Differentiating ﬁ31 (war,wp1) w.rt. wpy and
using the envelop theorem yields:*8

8ﬁB WA, WRB 8 ~ ~ ~
1 (War, wp1) = (Wfl (war, wp1) + 7wt (war, wp1) +71° (wA17w31)>
Owpi Oowp
0q, ;
= (wpi —cp) dp1 (WA U)Bl).

owpi

9¢B1(wa1,wB1)

San < 0 and, therefore, IIpy (wa1,wp1) is

By assumption A3,
maximal for wg; = ¢p.
Write now the IC4® constraint as follows:

T (war, wpr) + TR (war, wp1) — TR (wp1,00) > Fay. (39)

Differentiating the left hand side of (39) and again using the envelop theorem
leads to:
0
wpy
= —qp1(wa1, wp1) + qp1 (wp1,00).

(7?,1}1 (war, wp1) + TR (war, wp1) — 7' (Wa1, OO))

Since products A and B are imperfect substitutes, then ¢p; (co,wp1) >
Gn1 (wa1,wp1) and, therefore, the left hand side of (39) is increasing in wp;.
Thus, the set of wholesale prices satisfying ICQ‘B is the set {wpy : wp >
wp1} where wpy is the wholesale price for which ICﬁB binds. Given that
ﬁBl (wa1,wp1) is maximal for wp, = ¢p, the solution to ’P{‘ can be written as:

wp; = max{cp, Wp1 }-

The above condition implies that in any common agency equilibrium Mp
and R; never set the wholesale price below the marginal cost, while if they set
it above cp then 104 must necessarily be binding.

48GQince the Ry’s profits are maximal for gaj (wa1,wp1) and i (wai,wp1), then

~R ~R _
Wam (ﬂAl (war, wp1) + 75" (wAlwa1)> = —qr1 (wa1,wB1) -

35



Instead of inducing a continuation equilibrium in which R; carries both
products (by setting wp1 = wi,), Mp and R; might deviate by setting wp;
below wj; and thus induce a continuation equilibrium in which R; carries only
product B. In particular, if it were w}; > cp then such a pair-wise deviation
would always be profitable since, by doing so, M p and R; could not only increase
their joint variable profits but also economize on the fixed payment to M 4. Given
that the joint profits of Mg and R; are maximal for wg; = cp, this is the only
candidate for equilibrium. The following lemma confirms this intuition.

G .
Lemma 2 In any common agency equilibrium wg, = cp.

Proof. Suppose instead that wj, = wp; > cp which implies that IC4? is
binding, i.e.,

Far =75 (war, why) + 75" (war, why) = 75" (wh,00). (40)

By setting wj, = wp1, Mp and Ry obtain the joint profits (using (40)):
@ (Car, Chy) + 87 (Car, Chy) = 75" (w1, 00) + 7% (war, why) — Sar.

Since wy, > cp and %“‘;I’"}Bl) > 0, the function 7% (wa1,w},) =

(Wi, —cB)qB1 (Wa1,wp,) is increasing in wy4; and, therefore:
@ (Car,Chy) + M (CarsChy) < T3 (why,00) + 77 (why,00) = Sar
< Hgl —S41.

If instead Mp and R; wish to induce a continuation equilibrium in which Ry
carries only brand B, they must sign a contract Cg; which satisfies the following
constraints:

%gl (wBl, OO) — F31 Z 07 IPB
> 7 (war,00) — Fay, 1IC%
> Z %;131 (war,wp1) — Fri. ICE,

k=A,B

Note that ICE ; is satisfied as long as IC4® is violated. In particular, it is
satisfied for wp1 = cp < wi,. Note also that IP? and ICE can be satisfied by
an appropriate choice of Fg; while Sp1 can be chosen so as to divide the gains
from trade according to the parties’ relative bargaining power. This implies that
in the most profitable deviation Mp and R; jointly obtain the profit II%; —
Sa1 which in turn implies that a wholesale price wpi; > cp can never be an
equilibrium.

It remains to check that wj; = cp constitutes a continuation equilibrium.
In that case the most profitable deviation of Mp and R; involve their cutting
the wholesale price to below wg1(< ¢g). By applying a similar reasoning as
before, it can be verified that, by doing so, Mp and R; can jointly obtain at
most the profit %gl (Wp1,00) + 7Me (Wp1,00) — Sa1. On the other hand, IC45
taken for wp,; = cp implies:

Fa1 <75 (war,cp) + 70 (war, cp) — 7o' (e, 00).
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~Mp

Using the above condition and 7% (w1, cp) = 0 leads to:

@ (Car,Chy) + @7 (Car,Chy) = 7' (war,ep) + 75" (war,ep) = (Far+ Sa1)

> %gl (CB,OO) — S41.

Since 7o' (cp,00) = 1%, > T8 (W, 00) + 717 (Wp1,0), the above condition
implies that Mp and R; cannot gain from such a deviation. m

Anticipating the contract C, that will be signed by Mp and R; afterwards,
My and R; sign the contract C}; which solves the generalized Nash bargaining
problem provided that the R;’s disagreement payoff is Ap1II5, (this is what Ry
would get while renegotiating with Mp if negotiations with M4 failed) while the
M 4’s disagreement payoff is zero (this is because M4 and R; are not allowed to
renegotiate at any time). Furthermore, if M4 and Ry wish to induce a continu-
ation equilibrium in which R; carries the products of both manufacturers, C41
must also satisfy the following two conditions: (i) it must secure the R;’s incen-
tives to carry brand A, i.e., it must satisfy IC4? taken for wp; = cp which, using
that Iy (wa1,c8) = Tay (war,cp) + 7oy (war,cp) and 7o (cp,00) = gy,
boils down to:

g1 (wai,cp) — Fay — %, >0, 1C45(cB)

and () it must ensure that Mp and R; obtain non-negative gains from trade
evaluated for wj, = cp:

Gp1(Car,cp) =p1 (war,cp) — (Fai + Sa1) — Al > 0. GTpi(cn)

Taken together, this implies that in any common agency equilibrium C%;
must be a solution to the following problem:

1-Xa1

~ * m A\ ~ *
HclaX (URl (Ca1,Cpy) — /\B1HB1) o (UMA (CAlaCm)) 7)54
Al
s.t. 1047 (cp) and GTp(cp) hold
where uM4 (Ca1,Ch,) is given by:
M4 (Ca1,Chy) = TV (war, ep) + (Fai + Sa1), (41)
while a1 (C41,C}y) is given by:
' (Ca1,Chy) = Al + Ap1Gp1(Car,cn) (42)

= Apillg + g1 (ﬁm (wa1,eB) — (Fa1 + Sa1) — CTAl) ,
where

(1 =AB1)Aa1 1,

7 — m
dar =Tg — Al

AB1

Note that what matters for the solution to P§4 is the sum F41 + S 41 rather
than the individual values of Fl41 and S4;. This, in particular, implies that Fla;
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can always be chosen so as to satisfy IC4Z(cg) while Sa; can then be adjusted
so as to achieve the optimal value of F41 + Sa1. As a consequence, ICf‘B (cB)
can be omitted while solving P3'.

Using (41) and (42) , the Lagrange function £ for P4' writes as (denoting by
sa1 = Fa1 4 Sa1):

~ ~ AAl ~Ma 1-Xa1
L = (HBl (wa1,cB) — Sa1 — dAl) <7T (wa1,cB) + SAl)
+1) (ﬁBl (wai,cB) — Sa1 — )\AIHZL1> ,

where ¢ > 0 is the Lagrange multiplier to GTp1(cp). Differentiating £ w.r.t.
w41 and s 41 yields the following first order conditions:

~Ma 1-Aa1 ~
11
oL _ a1 ( 74 (war,cp) + SA1~ ) +o oll gy (wAl,cB)43)

war 1 (war,cB) — sa1 — dar Owa

~ ~ /\Al ""MA
Hp1 (wai,cp) — 541 —das o (wai,cp)
+ (1 — >\A1) 7 — O7
7oA (’LUAl,CB)—I—SAl ow a1
and
1-A
oL M4 (war, cp) + sa1 "
5 = | = — (44)
SA1 g1 (war,cB) — 541 — day

o~ ~ Aal
— —
+ (1 — )\Al) ( Bi(nw[AAl’ CB) SA1 dAl) = 0.

74 (war,cB) + Sa1

Plugging (44) into (43) yields (by omitting the term 1 — A 41 > 0):

_ ~ Al
i ,cp) —sa1—d 9 (i Q
( B1(wa1,cB) — 541 Al) (HBI (war,cp) + 74 (wAl’CB)) =0

M4 (war, cp) + sa1 Owa

Since the first term in brackets in the above expression is strictly positive,
we have (using the envelope theorem):

0 ~ _ 9 N ~
B (1 (ane0) + 7% war,en)) = G (70 (oan ) + 75 (o)
~ 0q ,
+Ma (wAl’cB)) _ (U,AI_CA)W:O,
WAL

which, given that %’W < 0, implies that w*%; = ca. In other words, M4
and R; set the wholesale price equal to the marginal cost regardless of whether
GTpi(cp) is binding or not. This, in particular, implies that 7Ma (ca,ep) =0
and

g1 (ca,c8) = Fa1 (war, cp) + 7y (war,cp) = ;.

Case 1 GTpi(cp) is slack and, therefore, p = 0. Plugging ¢ = 0 into (44
and rearranging the terms yields (since 74 (c4,c5) = 0 and Ipy (ca,cp) =
I g1 ): B

sa1 = (1—Aa1) (HTXiBl - dAl) )
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which implies that Ry, M4 and Mp respectively obtain the following payoffs:

'Z’ZRI = )\Al]:[%l + ABléBl(CA7CB)’

aMA = HZLIBI — )\AlHle - GBl(cAch)7

aMs = (1 - AB1)Gprilca,cr),
where
Gpi(ca,ep) = Ipi(cacp) — shy — Al

m 1—A + AA1A m m
= A1 ( A1B1 Al)\ — A1> HO AT =0
B1

Case 2 GTp1(cp) binds which implies that g (ca,cp)—sh —Aally, =
while v is then given by:

(1—Xa1) (H%Bl - JAI) — S
* )\Al m _ e* _ J 1_)\A1
(s%1) A1B1 ~ SA1 Al

Using that s%; = IIY; 51 — Aa111’};, the condition ¢ > 0 implies that

P =

(1—=2Aa1) (H%m - JAI) — (Mg — Aally;) > 0 <=
éBl(CAycB) < 0.

One can verify that in that case Ry, M4 and Mp obtain the payoffs a1 =
Ay, uMa =11 gy — Aally, and ™2 = 0 respectively.

Besides inducing common agency continuation equilibrium (hereafter alter-
native 1) M4 and R; have other alternatives: they can fail their negotiations
in which case Ry gets the payoff ApII'5; while M4 gets zero (hereafter alterna-
tive 2); they can induce a breakdown of negotiations between Mp and R’ in
which case Ry gets the payoff A 4111}, while M4 gets the payoff (1 — Aa1) I
(hereafter alternative 3).

Consider first the preferred ranking of the alternatives from the point of view
of Ry. If Gpi(ca,cp) > 0, then alternative 1 gives R; the payoff:

TR = s I+ A s (H%B1 - dAl) > Ap I,
Otherwise, it obtains the payoff af'* = A 4111, > Ap111%,.5° Hence, Ry always

prefers alternative 1 to alternative 2. Furthermore, since u®t > A 4,11y, then
alternative 1 is the most preferred for R;.

49Tt suffices to set (Fa1 + Sa1) sufficiently large so that Mp and R; can never obtain
non-negative gains from trade.
50Gince the products are imperfect substitutes, then I p; > IIT for k = {A, B} which

taken with the condition @Bl(cA7 cp) <0 yields:

11— 1—A 1—A
< (1+( A1) ( Bl))H%_ Al
AB1 A1l
for k = {A, B}. Taken for k = A, this condition implies that Ap1II; < (1 —Ap1) A1l <
X411 while, taken for k = B, it implies that Ap I < (1 —Aa1 +Aa1Ap1) Aadlyy <
Aarllyy.

m
1-[Blv
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Let us now turn to M. Note that alternative 2 is its least preferred since
any other alternatives gives it a larger payoff. Furthermore, if Gp1(ca,cp) <0,
then M, is always better off with alternative 1 rather than with alternative 3.
In contrast, if Gpi(ca,cp) > 0, it prefers alternative 3 to alternative 1 whenever
the following condition is satisfied:

(1= Aan) Iy > T gy — Al — éBl(CA»CB)

or

m m
A1B1 — A1t Y Bl) > g — A

A < m 1— a1+ Aa1Apr m 1-2Aa1 m
Al \
B1

Thus, both common agency and exclusive equilibria are possible in that case.

B. Proof of Lemma 2

Denote by wy, and Ff, the wholesale price and the conditional payment,
respectively, for each product ki = {Al, B1, B2} in a candidate equilibrium in
which w$; > cp for each i = 1,2 and let w85 = wk, (w§, F5,) and nis =
4, (w$, F4,) . Note that the condition w45 > max{wpgs, w5s}, in particular,
implies that w45 > w55, Consider now a pair-wise deviation in which Mp and
Ry set wps slightly below mgg. Aslong as wf; > cp for i = 1,2, such a deviation
would always be profitable provided that, as a response to it, R; removed just
product A. Indeed, in that case Mp and R would jointly obtain the profits:

= M R
I (o0, wipy, w5) + (Ffy + S51) = D mi" (00, wy, wps) + 757 (00, why, w5)
i=1,2
+(Fp1 + Sg1)-
B t A4() 87722
y assumption i), a2
that 2924 > ( which, taken with the fact that w%, > cpg, yields:

Ow a1

> 0. Furthermore, assumption A3(ii) implies

omitr qpi
dwar (wh; — cB)

> 0,
owa

for each i = 1, 2. It then immediately follows that I (oo, why, m}‘;g) > 11 (w:’;‘l, why, mg%) .
It remains to verify that, by setting wps below mgg, Mp and Rs indeed

induce a continuation equilibrium in which R; carries only product B. Since

the Ry’s participation is always secured, this would be the case only if the

following three constraints were satisfied:

B B
g (OO? Wh1, 'LUBZ) —-F5, > 0, PC!
R c c B
> 7TA1 (wAla o0, wBZ) - FA17 ICAl
Ri/ ¢ ¢ . B
> Z ﬂ-kl (wAlawBlvaQ)_Fkl. ICABl
k=A,B
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ICZ 5, implies that R; earns a higher profit by selling product B alone rather
than by selling it together with product A while ICE implies that doing so is
more profitable than selling only product A. Finally, PC? implies that selling
product B is also more profitable than selling none of the products.

Note that ICE 5, is the reverse of IC4P and, therefore, it is always satisfied
for wps < w45. Hence, it remains to check that PCP and IC%, are also satisfied
for wps < t045.

Check of PCP

Using the definition of w5, we have:

Fél = ﬂ—le (wilv w%lv I‘Ogg) + ng (wf417 w%lv mgg) - Wﬁl (wCAlv 0, mgg) (45)

Plugging the above condition into the left hand side of PC¥ yields:

Trgl (OO, chla wBQ) - Fgl = (ﬂ-,]il (wzc417 o0, mgg) - 7"§1 (wxc417 wCBla mgg))

+ (7B (00, Wy, w2) — T (Wi, Wiy, wES) )
Note that assumption A5 taken for hj = Al and ki = B1 implies that
R R

71—Al (wf417oo7m§§) _7TA1 (wCAlaw%lvmgg) > 0. (46)

Define now the function ¢(wps) as follows:
(b(wBQ) = ng (OO, chlﬂ wBQ) - ng (will? chla mgg)

Assumption A5, when it is taken for hj = B1 and ki = Al, implies that
(b(mgg) = ng (OO, chla mgs) - 71.21 (w.»c417 wCBI’ mgg) > 0’ (47)

and, when it is taken for hj = B1 and ki = B2, implies that

0p(wp2) _ 871'%1 (00, WGy, wa2)
(9’(1)32 a’U)BQ

> 0. (48)

Using (47) and (48) , one obtains that ¢(wps) > 0 for any wgs > whS which,
taken with (46), implies that PC® is satisfied for any wps € [05, w4s).

Check of 10,
Write ICE1 as follows:

A (wp2) = 7 (00, Wy, wpe) — Th (WS, 00, wpe) + F§y — F§ > 0. (49)
Using the definition of roa5, we have:
Ff&l = ,ﬂil (willa chh még) + ng (wi}lv w%’la mg%) - ﬂ—gl (OO, wCBla mg%) (50)

Plugging (45) and (50) into (49) and rearranging the terms yields:

41



A(’U}BQ) =Ay (ng)—i-AB (UJBQ), (51)
where
— R c c Ac R c c c
Aa(wp) = (TrAl(wAl’wBla wps) — mat (Why, Wy, mgz))
Ry c Ry c c
- (WA (wAla OO,wB?) Ty (wAla o0, mg2)> )

and

Ry c c Ac Ry c c Be
(WB (why, wh, WE3) — Tg (wprmaBz))

Ap (wp2)
— (E (00w wis) — ! (00, why whs) )
Using that 7'{* (0o, w%,,w85) = 75" (00, w§y, wpa) = 0, Aa (wps) can be
written as:
Ay (wpe) = {(Wil (WS, W1, whe) — T (wgl,wgl,mgg))
— (7 (w00 wpe) = 7 (w00, wS) )|
(75 iy, whin, w) — 7 (W, sy, wi2) )
— (o0, wiyy o) =l (o0, why, win) )|

Routing calculations yield:

(73 (i whr wsn) = 7 (Wi, 0 wES) )
— (73 (i, 00, wp2) — 7wy 00,5 )

00 wp2 Ry, .c /
_ 7/ del/ dw’ oy (WS, w1, W)
= B2

7 9
wg, w g5 Owp10wp,
and
Ry c c Ac Ry c c
(WA (Wh1s Wh,WES) — Ta (wAlvalawBQ))
Ry c Ac Ry c
- (WA (00, wh,WE5) — Ty (007w317wB2))
Ac
o) o Ry c /
_ B2, Omgt (war, why, W)
— - del de2 a a 7 .
wS, wRo WA10WRy
Hence,

oo wWR2 Ry c /

del/ dw! om (WS, wp1, Why) (52)
!

ws,, wBe Oowp10w'y,

[e'e) 55 R1 c !
d Bzd ;0T (war, why, why)
U)Al U)BQ 7 .
Ow 410wz



Using that 75! (w5, 00, wp2) = Th' (w5, 00, wES) = 0, Ap; (wp2) can be
written as:

Ap(wps) = [(* (Wi, wh wis) — 7 (why, why wes))
— (mha (o0, wh, wis) — 75 (00, why, wi) )|
o+ [(7B i w5, w2) — 7 (0, w05, wES))
— (7B (w00 wpe) — ! (why, 00, wS)) ]

By performing similar calculations as in case for A4 (wp2), it can be checked
that

oo B2 OB (way, WSy, Wsy)
Ap(wpy) = — dw 41 dw'yy—2 5 ’8 BL B2 (53)
wG, wpR2 WA10WpRy
> e 87r§1 (W1, wB1, Why)
- dwp B dwps Owp1 OW '
w, wBe B10Wpga
Plugging (52) and (53) into (51) and rearranging the terms yields:
Ac R R
_ > w2 Om (war, why, why) | OTg' (Wa1, wWhy, W)
A(wBQ) = — de1 dw32 P 8’ + B} 9 7
W wR2 WA10Wpy WA10WR,
R R
* d wmd / Oy (W, w1, WEy) | OTg (Why, Wp1, W)
- W1 VB2 D100, T Sumou '
w, B¢ Wp10Wpy Wp10Wpy

By assumption A4(iv), both terms in brackets in the above condition are
strictly negative which implies that A (wpa) > 0 for any wps € [05S, w43).

C. Proof of lemma 3

Note first that as long as a pair of wholesale prices wp = (wp1, wp2) satisfies
the NDpy constraint then in the subsequent stage of the game Ry and Mp will
not deviate by decreasing their wholesale price below wps. In which case setting
Fp1 equal to:

Fp1 = Z T (war, wp1, wpa) — Ty (Wa1, 00, wp2) , (54)
k=A,B

also ensures that NDps is satisfied for such (wp1,wp2) .

Note next that, as long as wj, = wps is given, the maximand in P as well as
the GT gy constraint depends only on the sum sgy = Fp1 + Sy rather than on
the individual values of Sp1 and Fp1. Hence, instead of optimizing with respect
to (wp1, Fp1,Sp1) one can optimize with respect to (wp1,wp2, sp1) and then
recover Fpy by using (54) and Sp; by setting Sp1 = sp1 — Fi1.

Using (9) and (7), it can be verified that,
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uMe* (CAl,CBl)—ﬂMB = (1 — )\Bg) ﬁ(wl,wj‘gg) + (F31 + 531) — d31:| R (55)

where

aMs _ gMs
1— g2

Likewise, using (11), (12) and (56), it can be verified that,

dBl = ﬂMB + (56)

u™* (Ca1,Cp1) — '™ = Gy (Car, wg) — I (wa1,wg) — (Fp1 + SB1) + dpi,
(57)
where

o By o~ W07 —uME
G*Bl (CAl,WB) = H(U}Al,WB) — (FA1 +SA1) — (u 1 +u B + I—ABQ) .

Substituting (55) and (57) into Ps gives rise to the following problem (using
that sgp; = Fp1 + SBl)Z

~ AB1
max (G*Bl (CA17 WB) —1I (U)Ah WB) —Sp1+ dBl) PC

WB,SB1
~ 1-AB1
X <H (wa1,wB)+sp1 — dBl) ;

s.t. GTpy and NDps hold for w5, = wpy

Since sp1 enters into GT go, two cases need to be distinguished.

Case 1 GTpgs is not binding

This implies that GT g2 can be omitted. Unconstrained maximization w.r.t.
sp1 then yields:

sp1 = (1= A1) Gpy (Ca1, W) — (ﬁ (war,wB) — dB1> (58)

Plugging the above condition into problem P gives rise to problem Py. It
is left for the reader to verify that when s4; is given by (58) and wp = Wi
where wi is a solution to Py, the payoffs of Ry and Mp are given by (14) and
(15), respectively.

The solution is valid only if the following two conditions are satisfied: (i) Ry
and M p obtain non-negative gains from trade, i.e., G (Ca1) = G (Ca1, Wwi) >
0, and (i) Ry and Mp obtain non-negative gains from trade (i.e., ND g5 is sat-
isfied). Plugging (58) into (7) and evaluating it for wg = W} gives rise to:

G55(Car) = M(war,wg)+sp1 (Car,wg) —u''?
aMs _ Mz

= ——+(1-Xg1)GE(Ca1) >0,
1—Ap2

which yields:
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uMe — yMs

(1—Xg1) (1= Ag2)’

Taken with G7%;(Ca1) > 0, the above condition implies that in optimum
GTpgs is not binding if and only if:

Gpi(Car) 2 (59)

o uMe — gMs
s > max < 0, .
5(Cn) 2 { (1—>\Bl)(1—>\32)}
Case 2 GTpgs is binding

This implies that the following condition must be satisfied (using that sp; =
Fp1+ Sp1),

~

II (’LUAl,WB) +sp1 — ﬂMB =0,
which yields:
spy = — (ﬁ (Wa1, W5) — aMB) . (60)

Plugging (60) into (55) yields u™2* (C41,Cp1) = u™# while plugging it into
(57) yields:

R aMB _HMB
u 1% (CAl,CBl):G*B*l (CAI’WB)_]_—i)\BQ.
Since uM2* (Ca1,Cp1) = uM> while uf''* (Ca1,Cp1) is given by the above

condition then problem P effectively boils down to problem P;.

Condition (60) implies that the firms do not share their gains from trade
according to the relative bargaining power. As a result, it does not need to be
the case that both firms will benefit from trade even if their bilateral gains from
trade are non-negative, i.e., G, (Ca1) > 0. Thus, for the trade to take place, it
must be that each firm derives individual benefits from it, i.e., it must be that
uMB* (Cx1,Cp1) = uMB > wMB and,
aMs — 7

Since in case when G7;(Ca1) satisfies (58), there exists a solution to un-
constrained maximization (w.r.t. spi) and the maximand is a quasi-concave
function of sp1, it follows that in optimum GTpgs is binding if and only if:

Mp
GB1(Ca1) 2

aMs — g aMs g

1—Aga (1—=Ap1) (1= Ap2)’

Taken all together, this implies that the solution to Ps exists if and only if
GT g is satisfied.

MB ~MB MB

<Gpi(Car) <

D. Proof of lemma 4

Using (18), the Lagrange function for P4 writes as follows:

L=T(wa1,wp)+ ¢ (ﬁ (wa1, wg) — T4 (war, 00, wpa) — H%g) .
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where ¢ > 0 is the Lagrange multiplier to the ND o constraint in Py. Differen-
tiating £ w.r.t. wp; and wps yields the following first order conditions:

61'[ (wAl,WB)

(I+9) T wm 0, (61)
Ol (war,wp)  Omh (wa1,00,wpg)
(14+19) D0 (0 D = 0. (62)

Consider first the case when NDps is not binding. This implies that 1) = 0
and, therefore, the solution (Wp1,Wp2) to unconstrained maximization of II (+)
and the solution (wi, w;) to constrained maximization of II () coincide, i.e.,
(Wi, wEs) = (Wa1, Wp2).

Consider now the case when NDpg, is binding and, therefore, ¥ > 0. Define
the functions Wi (wa1, wep) and Wap (wa1, w1 p) such that wig = Wig (wa1, wap)
solves (61) for any (wai1,wsp) while wop = Wap (wa1,w1p,1) solves (62) for
any (wai,wip, ). Note that Wi cannot depend on v which implies that the
solutions (Wp1, Wp2) and (Wi, wis) must lie on the same "reaction curve', i.e.,
it must be that w1 = Wip(wa1, Wpe) and wiy, = Wip(wai, wiy).

Differentiating (61) w.r.t. wpo yields:

&ML (war, wg) OWip (war, wep) Ol (war, W)

=0.
8w231 81032 6w316w32

aﬁ(’wA17WB)
Owp10wRs

The assumptions that IT (+) is quasi-concave in wg and that <0

imply that %‘;;ww) < 0. Thus, only two cases need to be considered: (i)

wiy < wpy and why > Wpe and (#@) wi) > W and wi, < Wpe.

It suffices to show that the first case is impossible. Indeed, any solution
(wi,wiy) # (Wp1, Wp2) and such that NDpgs is binding implies that the fol-
lowing two conditions are satisfied:

ﬁ(wAl, W*B*) - ﬂ-}jl (wAla oo, wE*Q) = HdBQ&

ﬁ(wA17V~VB)—7T§1(wA1,OO,@B2) < T0%,.

Since the function ﬁ() is maximal for (wWp1,Wpe), then ﬁ(wAl,w*B*) <

ﬁ(wAl,vaB). By assumption A4(iii), 7%, (way, 00, wp2) increases in wpy and,
therefore, 74, (wa1, 00, wiy) > 7 (wa1,00,Wpa) for wiy > Wpo. Taken to-
gether this implies that,

My = (war, wg) — 7 (war, 00, W)

< M(war, Wp) — 75, (war, 00, Wpa) < by,

which is a contradiction.

Assuming that in optimum NDp, is binding, denote by (wj,wps) and

(wi, wiy) the solutions to Py for 1%, and 114, > I1%,, respectively. Note that

(wi{, wiy) must necessarily be such w}{ = Wip (wa1, wly) . Since Wip (wa1, wpz)

is strictly decreasing in wpse, only two cases need to be considered: (i) wi] <

kK *3k/ k 3k S *k/ * 3k *k/ * 3k
wiy and wiy > wih and (i) wi{ > wi and wiy < wih.
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As before, it suffices to show that the first case is impossible. Note first that
the following condition must be satisfied:

T s/ R *x/\ __ yrd/ d
H(war, wg") — mg1(war, 00, wpy) = gy > M.

Then, the fact that (wi;, wi) solves Py for I1%, implies that IT(w a1, wi) >
(way, wi'). This is because while solving Py for I1%,, the point (wiy, wiy)
is available while the point (w}, w}y) is optimal.

Using assumption A4(iii) that 7%, (wa1, 00, wp2) increases in wpa, one ob-
tains (for wiy > wiy):

HdBZ = ﬁ(wA17 W*B*) - Wil (wAh 00, w*B*Z)

> H(wAla W*B*/) - Trﬁl (wA17 0, w*B*Z/) = HdBIZa

which is a contradiction.

E. Proof of lemma 5

Using (14) and (13), it can be verified that,

uf** (Cay) — 0™ = Mgy (ﬁ(wAhW*B*) — (Fa1+Sa1) — dAl) , (63)

where d 41 is given by (22) . Plugging (63) and (21) into P5 leads to the following
problem:

7 *k Aat E
max_(T(war, wi) = (Far + Sa1) = das ) P

wa1,Fa1,541

M *k 1=Aa1
X (7% H(war, wg) + (Fa1 + SAl)) :
s.t. GT4;, NE4 and NDp; hold

Note that what matters for the optimum of P¥ is the sum s41 = Fa1 + Sa1
rather than the individual value of S 41. This is because both the maximand and
the GT7%; constraint depend on the sum Fl4; + S41 while neither the NE 4 nor
NDp; constraint depends on S ;. Hence, instead of maximizing with respect
to S41 one can maximize with respect to s4; and then recover S4; by setting
Sa1 =841 — Fa1. Two cases need to be distinguished.

Case 1 GT% is not binding

This implies that GT7%; can be omitted. Unconstrained maximization w.r.t.
s41 then yields:

sa1 = (1—Aa1) (ﬁ(wAl,w*B*) — dAl) — )\Alﬂi\“ (wa1, Wg). (64)

Substituting the above condition into problem PF¥ gives rise to problem Pg.
It is left for the reader to verify that when s4; is given by (64) and (wa1, Fa1) =
(wir, F3v*) where (wiy*, F41*) is a solution to Ps, the payoffs of the four firms

are given by (24) — (27).
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The solution is valid only if the following two conditions are satisfied: (i) Ry
and M4 obtain non-negative gains from trade, i.e., it must be that G%7* > 0,and
(i1) GT?%, must be satisfied. Plugging (64) into (13) and rearranging the terms
yields:

uf — gl
KKk >k >k %k
Bl = S v— + 201G 20 =
G*** ﬂRl - aRl
Al =
Aa1AB1

Taken together with G7{* > 0, the above condition implies that in optimum
GT% is not binding if and only if (23) is satisfied.

Case 2 GT% is binding
This implies that the following condition must be satisfied (using (13)),

)

- “Mp _ uMs ) ul — ﬂRl
AB1

O(war, wi) —sa1 — (@™ +aMe + 4
1—Ap2

which yields (using (22)) :

afr — g
SA1 :H(wAl,W*B*>— <dA1+A> . (65)
B1
Plugging (65) into (63) yields u®** (C41) = u™ while plugging it into (21)
yields:

gt — g

u (Car) = Gy (Can) —

bl
AB1

where G (Ca1) = H(way, Wiy )—dai. Since uf** (C41) = @' while uM4** (Cay)
is given by the above condition then problem P¥ effectively boils down to prob-
lem Pg.

In contrast to (64), condition (65) implies that M4 and R; do not share
their gains from trade according to their relative bargaining power. As a result,
it does not need to be the case that both firms benefit from trade even if their
bilateral gains from trade are non-negative. More precisely, (??7) implies that
R, obtains positive gains from trade only if u® > @ while (??) implies that
M 4 obtains non-negative gains from trade only if:

G”A*l* > uBr gt
AB1

kK

Since in case when G7*" satisfies (23), there exists a solution to uncon-
strained maximization (w.r.t. s41) and the maximand is a quasi-concave func-
tion of 541, it follows that in optimum GT7%; is binding if and only if:

~Ri _ aRl

u aftr — gt

u
<GWT <

AB1 Aa1AB1

Taken all together, this implies that the solution to Ps exists if and only if
GT 47 is satisfied.
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