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Downstream Competition, Forclosure, and Vertical Integration

Abstract

This paper analyzes the impact of competition among downstream
firms on an upstream firm’s payoff and on its incentive to vertically in-
tegrate when firms on both segments negotiate optimal contracts. We
argue that the upstream firm is better off encouraging competition when
the downstream firms have high bargaining power. We examine the
interactions between vertical integration and competition among the
downstream firms. The possibility of vertical integration may be a bar-
rier to entry and may trigger strategic horizontal spin-offs or mergers.
An upstream duopoly is better off with a competitive downstream in-
dustry, and a partially integrated structure may be anti-competitive.

JEL: D4, L1, L42.

Key words: contracts, bargaining, competition, foreclosure, vertical integra-

tion.



1 Introduction

Monopolists have long been blamed for attempting to extend their market
power to vertically related segments (Posner (2001)). In order to better un-
derstand the economic forces that may induce and enable monopolists to mo-
nopolize other segments, the literature on vertical relationships and market
foreclosure has examined various mechanisms through which a firm with sig-
nificant market power ends up reducing competition in vertically related mar-
kets. These mechanisms include take-it-or-leave-it exclusive-dealing contracts,
(price) discrimination, and/or vertical integration (see Rey and Tirole’s (1999)
survey, hereafter RT). In this literature, an upstream firm can appropriate (a
fixed fraction of) the downstream industry profit by using its bargaining power
to impose vertical restraints on downstream firms. Since the downstream in-
dustry profit decreases with competition, the upstream firm is thus better off
reducing competition in the downstream industry.

This paper shows that the argument that a monopolistic upstream firm is
often tempted to monopolize downstream industry is sensitive to the specific
bargaining games that are considered in existing papers. We point out that
when the upstream firm has limited bargaining power, it may be tempted to
encourage competition downstream in order to improve its bargaining posi-
tion. Specifically, more fierce competition among downstream firms has two
conflicting effects on the payoft to the upstream firm: it erodes the downstream
industry profit, but it improves the upstream firm’s negotiation position, i.e.
it gets a larger share of a lower industry profit. As a result, more downstream
competition increases the payoff to the upstream firm when the upstream firm
has low bargaining power. Building on these results, we consider the possibil-
ity for the upstream firm to vertically integrate one downstream firm. Since
the payoff to the upstream firm without integration depends on the level of
downstream competition, and since vertical integration affects the total quan-

tity supplied and the number of active downstream firms, the incentive for



vertical integration depends on the market environment. We further analyze
the impact of upstream competition on these results.

In our model, the downstream firms compete both to buy input from the
upstream firm and to sell output to consumers. For each transaction, opti-
mal tariffs contingent on the quantity exchanged are considered so that double
marginalization is irrelevant. Hence, more fierce competition between down-
stream firms improves the upstream firm’s bargaining position because it leads
the downstream firms to make higher bids for the upstream firm’s input. Each
downstream firm sees itself as the marginal firm, and an increase in the num-
ber of downstream firms entails a higher cost of supplying the marginal down-
stream firm. In situations where the upstream firm has low bargaining power,
it is better off with a more competitive downstream industry. This effect can
be so strong that the upstream firm’s incentive to favor competition can be
higher than that of a social planner On the other hand, the upstream firm’s
incentive to vertically integrate a downstream firm in order to monopolize the
downstream industry is sometimes lower than that of a social planner.

Papers particularly close in spirit to ours are Bolton and Whinston (1991,
1993) (hereafter BW) and especially Hart and Tirole (1990) (hereafter HT) who
consider a framework where one or two upstream firms supply two downstream
firms competing both for input and in the output market!. They analyze con-
ditions under which vertical integration takes place, when it leads to market
foreclosure, and when it is socially desirable. These papers, however, find that
firms with market power have an incentive to restrict competition in vertically
related markets and that they have too high an incentive for vertical integra-
tion. In this paper we point out that their results relies essentially on the
assumption that the vertically related firms do not have significant bargaining
power. For instance, HT considers take-it-or-leave-it contract offers from an
upstream firm to downstream firms.

Our point that, when firms bargain over optimal contracts, more compe-



tition in vertically related markets increases a firm’s bargaining power con-
tributes to different literatures. For instance, a firm or a country may want to
buy input from several suppliers to obtain more attractive supply contracts.
In particular, a firm may benefit from having several competing financiers in
order to improve its bargaining power. This is to be contrasted with Rajan’s
(1992) theory of arm’s-length debt where arm’s-length debt reduces the credi-
tors’ bargaining power. In his paper, the lower bargaining position of creditors
is due to their inability to acquire information about the borrower rather than
more competition between creditors. Furthermore, we show that this argument
holds for bargaining over optimal contracts rather than only simple linear con-
tracts. Formally, our paper also contributes to the literature on competition in
contracts. In our setup, the secrecy of transactions between the upstream firm
and each downstream firm ensures that each downstream firm only considers
its marginal, bilateral relationship with the upstream firm. As a result, the up-
stream firm cannot commit not to supply other downstream firms. When down-
stream firms make contract offers, the increasing cost of supplying downstream
firms leaves the upstream firm with a surplus, and the constant marginal cost
of production ensures that the downstream firms also obtain a positive payoft,
since they still view their relationship with the upstream firm as a marginal,
bilateral relationship. We then derive a unique Cournot equilibrium, which is
to be contrasted with the multiple equilibria found in most existing papers with
multiple principals (Bernheim and Whinston (1986a, 1986b), Klemperer and
Meyer (1989), and Martimort (1996)). Biais, Martimort and Rochet’s (2000)
paper, which was developed independently, also finds, but for different reasons,
that strategic, risk-neutral market makers competing in contracts to supply a
risk-averse agent may benefit from limited competition due to the agent’s pri-
vate information about both his valuation and his hedging needs. Their result
is driven by the information revealed by the trades, which ensures that unit

prices increase with the quantities traded, and thus that the elasticity of the



residual demand curve is finite.

The paper proceeds as follows. Section 2 presents the model. Section 3
describes the rent reduction and negotiation effects, deriving costs and benefits
of downstream competition. The interactions between vertical integration and
competition between downstream firms are examined in section 4. Section 5
examines the impact of upstream competition on these results and it identifiies
condition for vertical integration to lead to a monopolistic downstream industry

output and to a competitive downstream industry output. Section 6 concludes.

2 The Model

An upstream firm U produces an input that it can sell to n < N potential
downstream firms D;, ..., D, competing in an output market. The inverse
demand function in the output @ — P(Q) is assumed decreasing and concave:
P" < 0 and P” < 02. The downstream firms need one unit of the input to
produce one unit of the homogeneous output. Downstream firm D; has a zero
transformation cost and no alternative supply source.

To produce a good for downstream firm D;, the upstream firm needs to
bear the cost f(i) of opening a specific line of production. For instance, this
line of production can be thought of as a necessary step to produce an input
which is compatible with D;’s technology. We denote F'(n) = >, f(i) and
we assume that f(-) increases with the number of lines of production which
are open. The fact that this cost increases may reflect growing agency costs
within the upstream firm when it expands. Once the line of production is
open, U can produce a number of units at a constant marginal cost c. Hence,
producing a quantity ¢; for firm D; costs C(i,q;) = f(i) + cq;. We assume
that f(n) < [P(nqg®(n)) — cq¢®(n),vn € {1,...,n}, where ¢“(n) is the Cournot
quantity bought by one downstream firm when there are n downstream firms
on the market.

Our contractual assumptions are similar to those in HT and RT.



Assumption 1 Downstream firms’ production is not contractible.

There may be several technical reasons why parties might be unable or
reluctant to sign such contracts. For instance, the units of input may be
difficult to measure, e.g. in service industries. In addition, there may be a
probability that a technological innovation or a shock creates an alternative
source of supply whose use is not verifiable or decreases the upstream firm’s
cost. Hence, a contract may lead downstream firms to give away excessive
rents to the upstream firm. The downstream firms may then be better off not
signing contracts contingent on outputs®. Moreover, in our setup, the primary
aim of such contracts would be to monopolize the market, which is likely to be

forbidden by antitrust law.

Assumption 2 Contracts and transactions between the upstream firm and any

of the downstream firms are not observable by the other downstream firms.

HT thoroughly justify these assumptions. In particular, they stress the
difficulty for a downstream firm to “monitor or control shipments made by [U]
to other parties without having residual rights of control over the assets of [U],
including buildings, trucks and inventories.” Given this assumption, contracts
conditional on other contracts (in particular exclusive dealing contracts) are
not feasible. When it negotiates with one downstream firm, the upstream
firm cannot commit not to supply inputs to other downstream firms*. Since
contracts are unobservable, there is no possible precommitment via a contract
(Katz (1991)). More specifically, U cannot induce the downstream firms to
undertake ex post inefficient actions in the output market.

Furthermore, we assume that there is no trade between the downstream
firms. This may be the case, for instance, when only the upstream firm has

the technology to design the input for the use of each downstream firm or the

ability to transport the input.



The surplus generated is divided through bargaining over tariffs between the
upstream firm and the downstream firms. The bargaining game between U and
D; is as follows: With probability a € [0, 1], U simultaneously makes each D; a
take-it-or-leave-it offer of a tariff transfer Ty;(-). Then, each D; either accepts
or rejects the offer it was made. With probability 1 — «a, all downstream firms
simultaneously make take-it-or-leave-it offers 7; ()}, ¢ = 1,...,n to U. Then,
U either accepts or rejects each offer. The parameter o can be thought of as
the upstream firm’s bargaining power®. For the sake of exposition, we restrict
most of our discussion to the two polar bargaining powers. By continuity, the
results with a = 0 hold for low values of a and the results with & = 1 hold
with high values of a (see Chemla (2000)).

The timing of the game is as follows:

e In stage 1, the upstream firm chooses the number n < N of downstream
firms which will be potentially active in further stages. The number of

downstream firms picked by the upstream firms is public information.

e In stage 2, nature draws whether the take-it-or-leave-it offer T;(-) is made
by U or by each D;. The take-it-or-leave-it offer is made and the parties
that receive the offer choose either to accept it or to reject it. If an offer
corresponding to a bilateral transaction between U and D; is accepted,

the corresponding D; then orders a quantity of input ¢; and pays T;(g;)®.

e In stage 3, the downstream firms transform the input into an output,
observe others’ production and choose their prices at which the consumers

buy this output.

Formally, stage 1 is not necessary to our main results. In its absence, we
would simply consider how U’s payoft depends on n. Stage 1 decisions reflect
the idea that the upstream firm can specify technical characteristics which are

necessary for compatibility reasons or communicate a particular technology in



order to endogeneize downstream competition. Without knowing these char-
acteristics or this technology, a downstream firm starts development too late
to be able to produce in later stages. In other words, the upstream firm “qual-
ifies” a set of downstream firms in stage 1, and it can commit to exclusive
contracting by refusing qualification to all but one downstream firm. However,
once the requisite technical specifications have been communicated to multiple
potential distributors at the qualification stage, then exclusive dealing is not
possible in stage 2. In section 4, we will also consider a vertical integration
game, whereby stage 1 will be a vertical integration decision instead of the
direct qualification stage, while the other stages will remain unchanged.

We assume that an (out-of-equilibrium) offer by U to a downstream firm
cannot affect this firm’s beliefs about U’s offer to another downstream firm.
This is natural because the offers are secret and U tries to extract as much
rent as it can from each downstream firm. This assumption rules out any
manipulation of beliefs and will guarantee the uniqueness of the pure strategy
Perfect Bayesian Equilibria we shall derive. This assumption is discussed at
length in McAfee and Schwartz (1993), HT and RT who call it “market-by-
market bargaining” or “passive conjectures”.

When the quantity ¢; is exchanged against a transfer T;(g;), we denote:
o m;, = P(Q)q; — T;(¢;) downstream firm D;’s profit,

o my =11 Ti(q)— cQ — F(n) the payoff to the upstream firm (its reser-

vation utility is normalized to 0),
e CS = [P P(z)dz — P(Q)Q the consumer surplus,
o SW=myp+X",m+CS = J2P(z)dr — cQ — F(n) the social welfare.

As a benchmark, we first turn to the case where the upstream firm’s offers

are publicly observable. These tariff offers would satisfy”:



max(1y . (-) Z TUl Qz — Cq; — f(Z)] (1)
i=1
s.t. ¢; € argmax P(q—; + ¢:)q¢; — Tv.i(q:)

P(g-i + @)a — Tu(g;) > 0, Vi € {1,...,n}

In this case, the offers can perfectly manipulate the quantities ¢; keeping the
downstream firms’ participation constraints binding. Under complete informa-
tion, U can commit to sell a given amount of input to the industry and appropri-
ate the whole industry surplus, which is maximized under the monopoly quan-
tity (Mathewson and Winter (1984)). In equilibrium, the total quantity pro-
duced is (not surprisingly) the monopoly quantity Q™ = arg max P(Q)Q — cQ.
Any allocation of the monopoly quantity among downstream firms is an equi-
librium. Thus, the industry production and the consumer’s surplus do not
depend on n, while the payoff to the upstream firm and social welfare decrease
with the number of downstream firms supplied by a correspondingly higher
number of lines of production.

If, instead, the downstream firms were to make take-it-or-leave-it, publicly
observable offers to the upstream firm, exclusive dealing contracts could be
written. Downstream firms would compete in tariffs to obtain a franchise
whereby the upstream firm would restrict its supply to the monopoly quantity.
Hence, the upstream firm could obtain the entire monopolistic downstream
industry profit. We shall see that the secrecy of transactions will prohibit this

outcome.

3 The Incentive to Favor Downstream Com-
petition

In this section, we show that the effect of downstream competition on the up-
stream firm’s surplus and social welfare crucially depends on the distribution

of bargaining powers. We identify the rent reduction (or output) and negoti-
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ation effects. We shall see that when its bargaining power is low enough, the
upstream firm may be better off with a competitive downstream industry.
From now on, we assume that the transactions between the upstream firm
and a downstream firm are not observable to other downstream firms. In this
setup, we shall see that the upstream firm is unable to credibly commit to sell

the monopoly quantity or not to supply some firms.

3.1 The Equilibrium Quantities and Transfers

Proposition 1 In equilibrium, the upstream firm supplies each downstream
firm the Cournot quantity independently of the distribution of bargaining power.
The transfer from each downstream firm to the upstream firm is P(nq®)q® if
the offer is made by the upstream firm, and cq® + f(n) if the offer is made by

the downstream firms.

Proof: See Appendix. O

The secrecy of transactions prevents the upstream firm from committing
its output to a level that is different from the Cournot quantity. This reduces
the downstream industry surplus that cannot be monopolized. In particular, if
exclusive-dealing contracts could be written then the upstream firm could make
offers where it commits not to supply the Cournot quantity, and then appropri-
ate the monopolistic downstream industry surplus if it has bargaining power,
and get the downstream firms to bid for the franchise without dissipating any
monopoly rents if downstream firms have bargaining power.

The total (Cournot) quantity increases with the number of downstream
firms, but it is independent of bargaining power. The reason for this is simply
that each party making an offer to its trading partner seeks to maximize the
surplus from their bilateral relationship, regardless of the relationships between
the upstream firm and the other downstream firms. Whatever the distribution
of bargaining power, U cannot commit in any way to restrain the quantity

competition between the downstream firms®.
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When the upstream firm makes the take-it-or-leave-it offers, it appropriates
the whole downstream industry Cournot profit. This makes it clear that the
upstream firm suffers from the inability to commit to supply less than the
Cournot quantity. More interestingly, when the downstream firms make the
take-it-or-leave-it offers, they cannot prevent the upstream firm from opening
another line of production and selling inputs to other downstream firms. This
leads them to leave the upstream firm with a rent which increases with the
number of firms.

In this simple environment, bargaining power does not affect production.
It simply determines the distribution of the rents obtained for given output
between upstream and downstream firms. These two features allow us to focus

on the tradeoff between the redistribution of rents and the size of the rents.

3.2 The Rent Reduction Effect

When the upstream firm has all bargaining power, it appropriates the entire
industry surplus. If there are more than one firms in the downstream market
then more output is produced than in a monopoly and increasing total output
by increasing the number of downstream firms leads to a rent reduction. We
refer to this as the rent reduction effect of competition. When n increases,
total output and consumer surplus increase, but the payoff to the upstream
firm P(Q(n))Q(n) — cQ(n) — F(n) decreases (since @ > @™, P’ < 0 and
P" <0, [P(Q(n)) —c+ P'(Q(n)Q(n)]Q' (n) — F'(n) < 0). U appropriates the
whole industry surplus which is maximized under monopoly. Therefore, when
it has all the bargaining power, the upstream firm chooses n = 1 potentially
active downstream firms in stage 1, i.e. it forecloses the market, although this

is undesirable from a social viewpoint®.
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3.3 The Negotiation Effect

We now turn to the case where the bargaining game is reduced to simultaneous
contract offers from the downstream firms to the upstream firm. When making
an offer, each D; expects that n — 1 other downstream firms will be supplied,
and that it will cost cq; + f(n) to the supplier to produce g; units of input.
Hence, each D;’s offer and the number of units both increase with n. The
key ingredient for the former result is U’s increasing cost of opening additional

lines of production. This ensures that the payoff to the upstream firm, my(n) =

cQ+nf(n) —c@ —>", f(i) = X", [f(n) — f(i)], increases with n. We call
this latter effect the negotiation effect!C.

The intuition behind the negotiation effect can be understood as follows.
Each D; has to offer the upstream firm cq® + f(n), which is the incremental
cost of dealing with the marginal firm. Any offer that is below this incremental
cost would lead U to not supply the downstream firm. Hence, the payoff to U,
nf(n) — F(n), is increasing in n. As the number of downstream firms grows
the upstream firm retains all the inframarginal benefits of supplying them all.

The negotiation effect increases the payoff to the upstream firm for two rea-
sons. While a downstream monopolist would only have to pay the upstream
firm the average cost of producing a quantity (), negotiation with n firms
producing ¢ brings payments of each of them closer to the incremental cost
of producing @ /n for each of them. In addition, the quantity purchased by
downstream firms increases with n. Hence, an increase in downstream compe-
tition increases both the unit price of downstream firms’ input and the total
quantity sold to downstream firms. If the upstream firm makes the offer, the
output effect of increased competition leads to a reduction in rents and there-
fore to a reduction in extracted surplus. If the downstream firms make the
offers, increased competition enables U to benefit from the negotiation effect,
increasing both output and the average price for a given level of output.

Hence, in stage 1, the upstream firm publicly picks n = N potentially active

12



downstream firms. Since the upstream firm has no bargaining power, it favors
competition (rather than foreclose the market) between the downstream firms
to induce them to make higher offers. Thus, the upstream firm’s choice of
downstream competition crucially depends on its bargaining power!.

The negotiation effect leads downstream firms to make offers to U which
increase with the degree of competition as measured by the number of down-
stream firms. While it is modeled through an increasing cost of opening lines
of production, such an effect is robust to a number of alternative specifica-
tions of the market environment and of the bargaining procedure. It should
be noted, however, that our cost structure is particularly convenient in that
it captures the higher cost of servicing a larger number of firms while leaving
the upstream firm with the commitment problem mentioned above. With an
increasing marginal cost of total production, instead of an increasing cost of
opening an additional line of production, downstream firms’ offers would be
more complicated to describe. Ceteris paribus, the competition effect would
be more extreme than in the present setting. Indeed, downstream firms might
be tempted to make offers whereby they buy a quantity that excludes com-
petitors and to produce the monopoly quantity. The increasing marginal cost
of production would, under some circumstances, enable the upstream firm to
commit not to supply more units of input to other downstream firms when
this becomes too costly'?. This ability to exclude competitors, that extends
Aghion and Bolton’s (1987) analysis of contracts as a barrier to entry, is further
discussed in section 5.

Analyzing the two polar cases of take-it-or-leave-it offers by the upstream
and the downstream firms has enabled us to identify two antagonistic effects
of competition. It follows that for intermediate bargaining powers there is a
trade-off between these effects. More competition between downstream firms
improves the upstream firm’s negotiation position, but decreases the industry

profit. When it has high bargaining power, the upstream firm appropriates a
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large share of the downstream industry profit while the effect of competition
on the downstream firms’ offers is not very important. It is thus better off
facing a non competitive downstream industry. In contrast, when its bargain-
ing power is low, it appropriates a small share of the industry profit in the
absence of competition. Downstream competition enables the upstream firm
to increase its share of the downstream industry profit by enhancing its bar-
gaining power. The negotiation effect gives the upstream firm an incentive to

enhance bargaining power at the cost of total rent.

3.4 Social Welfare Implications

The upstream firm’s incentive to favor competition is, however, unrelated to
social concerns. From a social viewpoint, the welfare-improving effect of an in-
crease in competition clearly decreases in n since the positive effect of increas-
ing n on consumer surplus decreases with n and the cost of opening additional
lines increases with n, More importantly from a policy viewpoint, we should
wonder whether U’s incentive to promote competition is too low from a social
viewpoint. This can be done easily by comparing the upstream firm’s payoff
and SW. When U makes the offers, given that m; = 0 for any n, and that U
bears all the cost of opening additional lines of production, the only difference
with the objective of a social planner is that U does not internalize the positive
effect of more competition on C'S. Hence, U has too low an incentive to favor
competition from a social viewpoint. When D; makes the offers, it ignores both
the positive effect of an increase in competition (and production) to consumers
and the negative effect to downstream firms. The additional fixed cost of ser-
vicing one more firm is borne by the downstream firms, and it benefits U even
though the associated cost of opening an additional line of production is higher

than the positive effect on consumers of increasing production to Q(n + 1).

Corollary 1 The upstream firm’s incentive to favor competition is lower than

that of a social planner when the upstream firm has all bargaining power and

14



can be either lower or higher when the downstream firms have all bargaining

power.

This result is to be contrasted with the analysis of market foreclosure in BW
and HT. In these papers, the upstream firm’s incentive to promote competition
in vertically related markets is too low from a social viewpoint. Here, this need
not be the case, which, of course, potentially has strong implications from a

competition policy viewpoint.

4 Vertical Integration

Vertical integration is widely thought of as a way of imposing vertical restraints
on vertically related firms. In this section, as in HT and RT, we view vertical
integration as an opportunity for the upstream firm to overcome the (Coasian)
commitment problem described in section 3 by restricting production!3. We
focus on the effect of downstream competition on the incentive for the upstream
firm to vertically integrate one downstream firm.

For this purpose, we rule out the upstream firm’s ability to pick the number
of potentially active downstream firms in stage 1, and we consider instead that
stage 1 is a vertical integration decision. The upstream firm now has to take
the number of potentially active downstream firms as given, but it can affect
downstream competition through vertical integration'*. We assume that the
owner of a production unit’s assets is entitled to all the returns generated by
this unit (although profit sharing would be enough) and all the decision rights
concerning production and trade involving this unit. Ownership will matter
because of contract incompleteness. We followed the literature in assuming
that no contract can be signed before the bargaining stage. Like Grossman and
Hart (1986), BW and HT (where this assumption is discussed at length), the
characteristics of the input may be difficult to write in a contract in advance.

For simplicity, we assume that U merges with either 0 or 1 downstream

firms. This may be either because a vertical structure with more than one
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downstream firm has to bear a prohibitively high agency cost or, as we shall
now see, because monopolization and total foreclosure in equilibrium make only
the integration of one firm profitable. Indeed, we first consider how vertical
integration affects bargaining and production.

Vertical integration leads the upstream firm to monopolize the downstream
industry by supplying its subsidiary only. To see this, denote by ¢; the quantity
that the upstream firm sells to its downstream firm D;. The quantity decisions

after U or D; (i # 1) made the offers both satisfy

n

(¢i)1<i<n € arg max [P((h +Zz %)fh —cqh —f(l)} +Zz [P(q‘iﬁrqi) ¢ —Cq; —f(l)}

j )

where g%, denotes the quantity that downstream firm D; expects the up-

stream firm to sell to all other downstream firms (including D;). The program

is maximized for ¢; = 0 for any i € {2,...,n}, and ¢ = Q™ (note that this
result does not depend on the cost of operating lines of production)!®.

Since it can observe both its transactions with the other downstream firms
and it obtains all the returns of the vertical structure (having a share 5 would
not affect the result), the upstream firm internalizes the negative externality of
supplying other downstream firms on its subsidiary. Hence, nothing prevents
it from supplying the monopoly quantity. The upstream firm can appropriate
the whole industry surplus by supplying only the firm that it owns. This
surplus is maximized under the monopoly quantity. There is monopolization
and total foreclosure (here, the absence of an outside option for downstream
firms is essential). The payoff to the integrated structure does not depend on
the number of firms in the market.

We now study the effect of downstream competition on the upstream firm’s
incentive to vertically integrate one downstream firm. If the upstream firm has
all bargaining power, its benefit from vertical integration, Uv* — U™, increases

with n since its payoff under non-integration, U™, decreases with n. If the
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downstream firms have all bargaining power, U" — U™ decreases with n since
U™ increases with n. When many firms are in the downstream market, the
upstream firm’s surplus is already quite high under non-integration and the
profit increase under vertical integration is not so high. In contrast, when
there are few downstream firms, the payoff under non integration may be so

low that vertical integration is worthwhile.

Proposition 2 The upstream firm’s incentive to integrate a downstream firm
strictly decreases (resp. increases) with the number of downstream firms when

downstream firms have (resp. the upstream firm has) all bargaining power.

In this model, vertical integration is always desirable to the upstream firm
since it solves its commitment problem. However, vertical integration often
comes with costs in practice. Following BW and HT, we could have assumed
that a vertically integrated structure must bear some agency cost A that a non
integrated structure does not have to bear. Then, vertical integration would
take place when the downstream industry is competitive (resp. concentrated)
enough if the upstream firm’s bargaining power is high (resp. low).

Assume now that downstream firms can enter at stage 0 at cost £ and that
the decision to vertically integrate a downstream firm in stage 1 comes with a
fixed cost A. Hence, entry affects the incentive to integrate and the expectation
of vertical integration will in turn affect entry. The number of downstream firms

in equilibrium is affected by the possibility of vertical integration.

Proposition 3 When both entry in the downstream industry in stage 0 and
vertical integration in stage 1 are subject to fixed costs, there are values of these
fixed costs such that the mere possibility of vertical integration can be a barrier

to entry.

Proof: See Appendix. O

When the upstream firm’s bargaining power is high, a high entry cost im-

plies that a few downstream firms enter. For appropriate values of A, the
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upstream firm is better off supplying a few non-integrated downstream firms
and it opts for no integration. But the possibility of vertical integration may
reduce the number of entrants enticed by a low entry cost: A potential entrant
that would have made a positive profit in the absence of vertical integration
may realize that entering would trigger vertical integration (with zero payoff to
the downstream firms) and would thus prefer to stay out. Thus, the mere pos-
sibility of vertical integration can be a barrier to entry and can sustain profits
in an industry. When the downstream firms have high bargaining power, there
are values of A such that a sufficiently low entry cost induces enough entry,
and hence enough downstream competition to prevent vertical integration, but
a high entry cost triggers vertical integration. This is because the concentrated
downstream industry implies a low payoff to the upstream firm without inte-
gration. Hence, vertical integration will take place. Since this is anticipated
by potential entrants, only one downstream firm actually enters the market.
Horizontal mergers and spin-offs may also prove to be a way to prevent
vertical integration and market foreclosure. Assume that horizontal mergers
and spin-offs (but not entry) are allowed in stage 0, each downstream firm
requring a setup cost E in order to be active after stage 0. Assume further
that the owners of two merging downstream firms share the profit equally
and that two downstream firms resulting from a horizontal spin-off compete
in quantities. Following the same reasoning as in the Proposition above, we

obtain

Corollary 2 Horizontal integrations (when the upstream firm’s bargaining power
is high) or spin-offs (when the upstream firm’s bargaining power is low) may
take place in order to prevent vertical integration.

The downstream firms may strategically merge or separate in order to pre-
vent vertical integration and market foreclosure. They may be better off either

separating and weakening their bargaining position (and maybe duplicating

fixed costs) or merging and reducing their market share.
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This result is consistent with the empirical literature whereby spin-offs and
asset sales improve performance and hence discourage takeovers (John and
Ofek (1995), Lang et al (1995), Maksimovic and Phillips (2001)). The hy-
pothesis that spin-offs discourage takeovers is consistent with the fact that «
is low, or more probably, as we shall see in the next section, that there is
competition in the upstream segment as well. Empirical tests of spin-offs and
horizontal mergers in industries with a concentrated vertically related segment
may provide a proxy for this dominant firm’s bargaining power.

Finally, vertical integration is not necessarily socially harmful, since a so-
cial planner would have to weigh the cost of monopolization with the benefits
of saving on additional costs of opening lines of production. It follows from

corollary 1 and the analysis of this section that

Corollary 3 When the upstream firm’s bargaining power is high, the upstream
firm’s incentive to vertically integrate is too high from a social viewpoint. When
the upstream firm’s bargaining is low, the upstream firm may have either too
high or too low an incentive for vertical integration. In particular, some socially
desirable vertical integrations may not take place, i.e. they may not be privately

profitable, when the upstream firm’s bargaining power is low.

This result is to be contrasted with BW and HT who find that downstream
competition results in an excessive tendency towards vertical integration. Non
desirable integration may appear in their model because the benefits from the
vertical merger go to the merging parties, while the consumers are either worse
off or unaffected!®. Here, when downstream firms have high bargaining power,
vertical integration and monopolization lead to savings on costs of opening
lines of production which would have been costly from a social viewpoint if

they were higher than the increase in consumer’s surplus!’.
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5 The Effect of Upstream Competition

Assume now that there are two upstream firms U,, p € {1,2}, both of them
with a marginal cost of production ¢ and a cost of opening lines of production
f(-). The game is as before, with the stage 2 bargaining game as follows: With
probability « (resp. 1 — «), both upstream (resp. downstream) firms make
take-it-or-leave-it offers. Then each downstream firm (resp. each upstream
firm) decides whether or not to accept the offer.

We show that our competition effect pertains for any distribution of bar-

gaining power, while the rent reduction effect vanishes.

Proposition 4 The upstream firms supply the downstream firms with the Cournot
quantities ¢°(n). The transfers satisfy T,;(q°(n)) = cq®(n) + f(n/2) if n is
even and T,;(q%(n)) = cq®(n) + f((n+1)/2) if n is odd. The payoff to the up-
stream firms are unaffected by the distribution of bargaining power. Upstream

firms are better off facing a more competitive downstream industry.
Proof: See Appendix. O

As in section 3, the upstream firms cannot commit to supply quantities
other than the Cournot quantities. When the upstream firms make offers, they
compete in Bertrand with differentiated costs. The lower cost associated with
having supplied fewer downstream firms confers a strategic advantage that en-
ables the upstream firms to make positive profit on inframarginal downstream
firms. The higher the number of dowsntream firms, the more downstream
firms they supply and the higher the profit they make when supplying an
inframarginal downstream firm. This implies that all the results we had in
section 3 with @ = 0 now hold for any distribution of bargaining power. In
particular, the incentive to encourage competition in the downstream market
may be higher than that of a social planner.

In this setting upstream firms may be tempted to reduce the aggregate

quantity sold to the downstream market by selling downstream firms a quantity
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that is just high enough to ensure that these downstream firms do not buy from
the other upstream firm. However, the market-by-market bargaining rules out
this possibility: Since upstream firms cannot affect the other downstream firms’
beliefs about aggregate downstream industry output, the best strategy is to
offer each downstream firm the quantity that maximizes the surplus from the
bilateral relationship, that is the Cournot quantity.

With vertical integration, however, it turns out that such a strategy to
restrict downstream industry output is possible when the costs of opening lines
of production are high enough and when the number of downstream firms is
low enough. The vertical integration game with two upstream firms leads to

the following results:

Proposition 5 If both upstream firms integrate a downstream firm, then down-
stream industry output is arbitrarily close to the monopoly quantity if n = 2
and the costs of opening lines of production are high enough, and it is the
Cournot duopoly quantity for higher values of n. If only one upstream firm
integrates a downstream firm, then the aggregate downstream industry output
is arbitrarily close to the monopoly quantity if n = 2 and the costs of opening

lines of production are high, and Q°(n) for higher values of n.

As in the case of the monopolistic upstream firm, the supply of non-
integrated downstream firms in the full-integration case is driven to zero by the
fact that the upstream firms now internalize the negative externality of sup-
plying other downstream firms. When the costs of opening lines of production
are small enough, each upstream firm takes as given that the other upstream
firm will also supply its downstream segment, which generates the Cournot
duopoly result. Hence, full integration enables upstream firms to extend their
market power to the downstream industry. When the costs of opening lines of
production are high enough, they may enable an upstream firm to exclude the
other upstream firm and to reduce downstream industry output. An upstream

firm may make an offer to the downstream firm owned by its competitor that
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discourages this competitor from supplying its subsidiary. Such an offer would
lead to the choice of a quantity that is just high enough to ensure that the
quantity that the upstream competitor would offer does not compensate the
cost of opening a line of production. Although this preemptive strategy is a
dominated strategy when n is high, it may be optimal for low values of n when
costs of opening lines of production are high.

The intuition in the partial integration case is as follows. Say that U; owns
one downstream firm and that U; does not. Given this “partially integrated”
market structure, U; would be tempted to restrict production and to supply
its downstream firm, say D;, only. However, supplying only D; would leave
U, with the possibility to supply the other downstream firms, including those
for which U; has a lower cost of opening another line of production. If Uy’s
cost of opening lines of production is high enough, U; may then offer D; ;.
a contract whereby D; will buy a quantity that is just high enough to induce
D; to reject any offer from Us. Anticipating that it will appropriate the whole
downstream industry profit, U; can pay a higher transfer than Us. If the cost
of opening lines of production is arbitrarily close to zero, however, U; can make
offers arbitrarily close to cg;, and U; cannot exclude transactions between Us
and D;. This implies that all downstream firms will be able to order ¢ (n).

In the full integration case, we obtain that with low fixed costs or many
downstream firms, upstream firms can extend their market power as in the
previous papers on foreclosure such as HT. In addition, sufficiently high fixed
costs may induce monopolization instead of a duopoly outcome when there are
two downstream firms. Our results also indicate that the partially integrated
structure is as competitive as the non-integrated structure when there are many
downstream firms or when costs of opening lines of production are low, but that
it leads to a monopolistic outcome as the fully integrated structure when there
are two downstream firms and high fixed costs. These results did not obtain

in previous papers such as HT and BW since they only assumed constant
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marginal costs of production, without costs of opening lines of production.

Finally, the interactions between vertical integration and competition in
the downstream industry are similar to those in section 4 with a low «. The
incentive for vertical integration is decreasing in the number of downstream
firms, the possibility of vertical integration can be a barrier to entry when the
downstream industry is concentrated, and horizontal spin-offs may take place
to discourage anti-competitive vertical mergers. This is consistent with the
empirical evidence on asset sales (John and Ofek (1995), Lang et al (1995),
Maksimovic and Phillips (2001)).

6 Concluding Remarks

This paper analyzed a monopolist’s choice of how many trading partners it
would like to have when bargaining over optimal contracts. In contrast with
the literature on market foreclosure, which describes how the use of vertical
restraints both induce and enable a firm with significant market power to ex-
tend its market power to vertically related segments, we pointed out that such
a firm may be tempted to favor competition among trading partners in order
to improve its negotiation position. Its incentive to favor competition may
actually be higher than that of a social planner. This incentive to promote
competition may also hold when conditional contracts (and in particular ex-
clusive dealing agreements) are allowed. For instance, in the case of several
production periods, the upstream firm may still want to supply a number of
downstream firms to make sure that there is enough downstream competition
remaining in each period. In the presence of upstream competition, the form
of the transfer function offered by the upstream firm is a two-part tariff what-
ever the distribution of bargaining power. Upstream firms are unambiguously
better off with more downstream competition. We further discussed the anti-
competitive effects of vertical integration, and the interactions between vertical

integration and downstream competition. We also pointed out that in presence
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of upstream competition partial integration may lead to monopolistic outcomes
with two downstream firms and high fixed costs, and to competitive outcomes
otherwise.

In practice, anti-trust rulings sometimes prohibit vertical integration or
dismantle a vertical structure in order to encourage downstream competition.
Over the past few years, the most hotly debated case of the pros and cons
of vertical separation has certainly been Microsoft. There is little discussion
that Microsoft has a dominant position in the operating systems for personal
computers. Although spllitting Microsoft into separate entities would certainly
reduce its ability to monopolize vertically-related segments, its ability to reduce
competition with other vertical restraints does not appear to be fully under-
stood. It may be argued that in high-technology industries, where innovation
implies the possible appearance of a competitor, a dominant firm’s bargaining
power is limited. This would arguably be the case of a vertically separated
Microsoft. An implication of our analysis would then be that a vertically sep-
arated Microsoft, where the operating system company would be banned from
writing exclusive dealing contracts with downstream application companies,
might be tempted to create competition in vertically related markets in order
to improve its bargaining position in spite of its dominant position. We believe
that this argument would be robust to the network effects and other specifici-
ties of the Microsoft case. More generally, our paper shows that the incentives
for a monopolist to extend its market power to vertically related segments may
be more limited than the previous literature has suggested.

We believe that this paper could lead to a number of potential extensions.
First, the limits of a monopolist’s incentives to extend its monopoly power to
vertically related segments should be better understood. A better understand-
ing of these limits may be important in competition policy. Next, while we
assumed that vertical integration is irreversible, vertical mergers and spin-offs

may take place sequentially. This paper suggests that a shift in the demand
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curve or a change in the competitive environment may trigger such mergers or
spin-offs. This could be a starting point towards an analysis of the dynamics of
integration and of its interactions with the competitive environment. Finally,
most assumptions of our paper seem reasonable to analyze financial interme-
diation. The secrecy of transactions is an important factor of many financial
contracts. Interbank loans suggest that banks’ cost of capital is often a linear
function of this capital, while fixed fees may be here to pay for labour and oper-
ating costs. Our results suggest that an investor with significant market power
and high bargaining power would tend to offer more equity-like contracts, while
the same investor with low bargaining power or competing investors would tend
to offer loan or debt contracts with fixed fees. Fixed fees, as opposed to the
linear part of the two-part tariffs (e.g. interest rates), would be an important
determinant of upstream firms’ profits and they should be looked at carefully

when examining the effective level of competition.
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Appendix

Proof of Proposition 1.

We first assume that U has all bargaining power. The upstream firm makes

simultaneous take-it-or-leave-it offers to all downstream firms which satisfy

maxy, ) [> Tva(a) — cgi — f(3) (3)
i—1

s.t. P(q%; + 41)a > Tvi(a) (4)

0 < ¢ € argmax P(q¢*; + ¢:))¢i — Tv.i(q)- (5)

where g%, stands for the anticipated aggregate quantity that will be pro-
duced by all downstream firms j # i. Constraint (5) is downstream firm D;’s
incentive compatibility constraint. Clearly, each downstream firm’s participa-
tion constraint (4) is binding. Anticipating the choice of ¢;, the upstream firm
offers a tariff Ty;,;(-) which is limited by the secrecy of its transactions with the
other downstream firms, but that leaves each downstream firm with zero utility
if the quantity preferred by the upstream firm is chosen, and a negative utility

otherwise. Therefore, the quantity chosen by each downstream firm satisfies

g € arg maXZ P(q‘ij + q;)q; — cq; (6)
j=1

= ch(qafz%

where R stands for the reaction function of a standard Cournot game. It
should be noted that each downstream firm only cares about its own transaction
with the upstream firm, since by assumption a change in a quantity chosen
does not affect other downstream firms’ beliefs. As in standard Cournot games

(Tirole (1988) ch. 5), ¢*

—1

is then determined to be equal to ”T_IQC through

rational expectations, where Q¢ = ng; = nqg® turns out to be the aggregate
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Cournot quantity. Then, U appropriates the full industry surplus and gets a
total transfer T(Q¢) = P(Q%)QC.

It should be noted that the maximization over the pair {g;, Ty} yields
the same result. This is because once we substitute for the transfer in the

maximand, we only maximize through quantity.

We now investigate the case where downstream firms have all bargaining
power. Each downstream firm makes a take-it-or-leave-it offer (to the upstream

firm) which satisfies

maxr, ,()) (% + @)@ — Tiv(a) (7)
s.t. ¢; € argmax P(¢*; + ¢i)¢ — Ti.u(q:) (8)
la
Tiv(g) —cqi— fU+ 1)+ > [Ti(q}) —cqf — f(5)]
J=Ljti
> > [Tlqr) — cqr — f(k)], (9)
k=1, kti

where the subscript a on quantities hold for quantities that are expected to be
sold to other downstream firms, and {* (resp m®) hold for the number of other
downstream firms expected to be supplied by the upstream firm if D;’s offer
is accepted (resp. rejected). The latter constraint, which is binding, implies
that the transfer corresponding to the quantity chosen by downstream firm D;
can be written T} 7(q;) = cg; + Ai(n), where A;(n) is independent of ¢;'®. This

implies that each downstream firm will buy and transform a quantity satisfying

¢; € argmax P(q%; + ¢;)¢; — cq; — Ai(n) = Rc(q‘ji), (10)

Since this holds for any ¢ € {1,...,n}, this implies that {* = m* = n = 1,
and that each downstream firm will order and sell the Cournot quantity ¢©.
Rewriting (9) leads to T'(¢;) = cg; + f(n), which gives the result. As in the case

where the upstream firm made the offers, it is easy to see that contract offers

27



on pairs quantity-transfers (taking the first-order derivatives with respect to
¢; and T; y) that bargaining over these pairs results in quantities and transfers

identical to those found here!?. O

Proof of Proposition 3.

The downstream firms expect to have zero payoff if there is vertical inte-
gration in stage 1. Hence, they only enter in stage 0 if they do not expect
vertical integration and if (1 — a)[P(Q%)q% — c¢“ — f(n)] > E (note that this
requires that a be strictly lower than 1). On the other hand, U only integrates
a downstream firm if U" — U™ (n) > A.

First consider the case where the upstream firms have high bargaining
power, which implies that U” — U™ (n) increases in n. When E and A are
such that the level of downstream firms that enter makes it unattractive to
vertically integrate one downstream firm, the possibility of vertical integration
does not affect market structure. For instance, these values are such that a few
downstream firms enter, U does not lose much from downstream competition.,
and A is high enough to ensure that the upstream firm is better off supplying
a few non-integrated downstream firms. But the possibility of vertical integra-
tion may reduce the number of entrants enticed by a low entry cost: Call p
the smallest number of downstream firms that would trigger vertical integra-
tion given integration cost A. Assume that absent vertical integration g > p
downstream firms would have entered given entry cost E. Then the (p + 1)
downstream firm will realize that entering will trigger vertical integration, and
hence a zero payoff. Hence, it will choose to not enter, and there will be no
vertical integration.

When the downstream firms have high bargaining power, UY" — U™ (n)
decreases in n. Call p the smallest number of downstream firms such that

there is no vertical integration given A. If F is so low that ¢ > p firms wish to
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enter, then the possibility of vertical integration does not affect the analysis. If,
however, F is so high that ¢ < p firms would enter absent vertical integration,
the downstream firms will realize that entering triggers vertical integration.

Hence, all downstream firms but one choose to stay out. O

Proof of Proposition 4.

Given that an upstream firm U, must incur a fixed cost in order to supply a
downstream firm, we can restrict the analysis to the case where each down-
stream firm buys inputs from only one upstream firm. The offers made by
upstream firm U, satisfy
maxr, ;(-) [ZlT i(@pi) — Cpi — } (
st P+ i) — Toalaps) 2 P+ 4%, ) — T2 (6%, (12
0 < gp; € argmax P(¢%; + api + 4-pi)dpi = Tpildps)
(

Tp,i(Qp,i> — Clpi — f(z> > 0.

where superscript a stands for D;’s expectation about quantities sold to
other downstream firms, and upstream firm U,’s expectation about U,’s offer.
Constraint (12), which states that downstream firm D; will only accept U,’s
offer if this leaves D; with a utility at least as high, is binding. Plugging the
transfer in the maximand, it follows that each downsream firm will be supplied
the Cournot quantity.

The transfers are then determined by noting that (12) is restricted to a
competition in transfers taking the Cournot quantities as given (which iimplies
that the program is identical to offers of pairs {gp;, 7,:}). Upstream firms
compete in the Bertrand sense with differentiated costs. The upstream firm
that will make the better offer is the one with the lower cost, i.e. the one
that has supplied (weakly) fewer downstream firms, and the transfer offered

will then by the other upstream firm’s cost of supplying D;. Hence, the offers
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satisfy Tp,i(gpi) = cqpi + f(n/2) if nis even and T,5(qp,i) = cgpi + f((n+1)/2)
if n is odd.

An analysis of the offers made by the downstream firms that is similar to
that of the proof of Proposition 1 indicates that (1) each downstream firm will
buy the Cournot quantity, (2) their offer will be f(n®*+ 1)+ cq;, where n® is the
number of other downstream firms that the upstream firm that has supplied
the fewer downstream firms is expected to have supplied, and (3) half of the
downstream firms are supplied by each upstream firm if n is even, and (n—1)/2
downstream firms will be supplied by each upstream firm (while the n** firm

will randomize) if n is odd. O

Proof of Proposition 5.

Full integration: First assume that no upstream firm can benefit from supply-
ing the downstream segment that is owned by its competitor in order to reduce
downstream industry output. In particular, this is true when f(i)i € {1,...,n}
is arbitrarily small, which brings us back to HT’s framework. U,’s offers satisfy

(denoting by D, its downstream segment)

maxr, ;(-),i#p P(qiﬂ,p + Z dp,i + Z qu,j)‘]p,p — Cdpp — f(l)

i=1,i#p j=1
[ Y Thilgps) — capi — £(0)] (15)
i=1,i#p
s.t. P(q%; + 4pi)@i — Tpi(api) = P(a%; + %) q—pi — T2,:(¢%,,)

0 S Qp,i € arg max P(QG—Z + qP,i + qu,i)qP,i - Tp,i(Qp,i)

Tp,i(QpJ) — Clp;i — f(z> > 0.

The binding participation constraint implies that the problem boils down

to

maXg, ; P(qm) + ' ;;é Ip,i + Zl qij)%m — cqpp — f(1)
i=1,i#p j=
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n

+| X Ple% + api)e — capi — )] (16)

i=1,i#p

which leads to

P’ (Qp,p + z": Qp,i + Zn: qip,j>qP7p + P(qpvp + zn: pi + zn: qip,j) —¢c =0

i=1,i#p j=1 i=1,i#p j=1
Plgpp+ D @it 2 0 py)n+Plapit D dhpt+d d%;) —c
i=1,i%p j=1 k=1,k#i j=1

+P/(qpﬂ~+ > qg,kJqu‘ip,j)qp,i =0
k=T ki =1

This implies that g,, = R® (q‘jp,,p + 25 qa,p’j) and ¢,; = 0Vi # p. Pro-
ceeding similarly with firm U, implies that each upstream firm supplies its
downstream firm with the Cournot duopoly quantity.

Now consider the possibility for an upstream firm, say U;, to make offers
to D5 in an attempt to prevent U, from trading so as to reduce downstream
industry output. This may be a concern, for instance, when f(n) = f(n —
1) +e= f(1) +ne = [P(nqg®) — J¢° — ¢, with € arbitrarily small. With such a
distribution of costs, the cost disadvantage for an upstream firm that supplies
one or several downstream firms compared to an upstream firm that did not
supply any downstream firm is arbitrarily small, and the cost of opening lines
of production is so large that an upstream firm must sell the Cournot quantity
to a downstream firm in order to meet this cost.

Then the best possible transaction between Uy and D, leads to a quantity
no lower than g, which leaves Uy with m = [P(q%; + ¢2) — ¢|g2 — f(1). Uy
may be tempted to offer a contract that would induce Dy and Us to not engage
in such a transaction. This can be done by making an offer that leaves U,
with a payoff marginally higher than 7. A quantity ¢;; such that R%[q?,] =
¢°(n) + qu; + € and [P(¢%; + q1i) — (¢®(n) — qi;) = f(1) + € achieves this
goal. Similarly, Uy may be tempted to supply other non-integrated downstream
firms, so U;’s strategy requires U; to supply the other downstream firms with

quantities that are also just enough to discourage them from accepting the
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best possible offers from Us. As before, with the high costs of opening lines of
production, Uy’s offers would require the downstream firms to buy the Cournot
quantity qc(n). Hence U;’s preemptive strategy requires U; to offer a menu
whereby each non-integrated downstream firm orders from U; a quantity such
that it is not tempted to buy ¢(n) from U, and whereby it is better off
accepting the offer from U; than Uy’s best possible offer, i.e. f(1) + cg.
However, this strategy requires U; to bear duplicated costs of opening lines
of production, and it is dominated by the non-preemptive strategy when n
is large. More generally, this strategy can only be worthwhile if the actual
aggregate downstream industry output is no higher than the Cournot duopoly
quantity. In particular, when n = 2, U; will choose ¢ = Q™ and ¢, arbitrarily

close to 0.

Partial integration: Say that U; is integrated, but U, is not. Proceeding
as in the full integration case, we obtain ¢;; = RC( o Qpi t 27— q‘ip’j).
The two upstream firms now have different objectives. U; would ideally like
to restrict downstream industry output to ™, while U is always willing to
supply each downstream firm with ¢“(n). Here again, U; may be tempted to
make an offer to D;;»; that induces D; to accept its offer and to reject any
offer by Us.

Uy’s ability to exclude transactions between U, and D; is all the higher
as f(¢) is high. First consider the extreme case where f(i) are arbitrarily
small. Then the best offer that U, can make to D;,+; is a menu 75 ;(-) whereby
T5,i(ga2;) = cqo;. Hence, whatever attempt by U; to make an offer to D;,4 to
restrict its output will be undermined by D,’s possibility to order any quantity
from U, that U; did not offer to sell at competitive terms. The negligible costs
of opening lines of productions make U; unable to prevent D; from buying its
desired quantity from Us. The equilibrium quantity is then the downstream

firms’ preferred quantity, that is the Cournot quantity ¢“(n).
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Now focus on the other extreme case where f(n) = f(n—1)+e= f(1) +
ne = [P(nq®) — cJq¢® — ¢, with € arbitrarily small. Then the best offer that
U, can make to D; elicits a quantity no lower than ¢©(n) against a transfer
f(1) + cq®, which leaves D; with my = [P(¢%, + ¢%(n)) — c|¢®(n) — f(1) and
Uy with 0. However, if D; accepts this offer, U; will only make a Cournot
profit. U; would be better off offering a contract that would induce D; to rule
out Uy’s offer. This can be done by making an offer that leaves D; with a
payoff that is marginally higher than 75 and that induces D; to reject any offer
from U,. A quantity g, such that RC[q + (n — 2)q] = ¢“(n) + g + € and
[P(q1 + (n—1)q.) — (¢°(n) — q.) = f(1) + € achieves this goal. In particular,
these two constraints are satisfied for ¢; = (n — 1)¢%(n) and ¢ = 0, but if
this strategy of bearing duplicated costs to supply all downstream firms is not
dominated, i.e .if n is not too high, ¢; will generally be lower than (n —1)¢“(n)
since U; may be tempted to decrease aggregate output by decreasing ¢; and
by increasing ¢.. Hence, the higher n, the higher the downstream industry
output, and the higher the total cost of opening lines of productions to Uj.
When n is high enough, this preemptive strategy is dominated by the strategy
of supplying D; only and refraining from bearing additional costs of opening
lines of production. When n = 2, however, U; will choose ¢, = Q™ and ¢,

arbitrarily close to 0. O
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Notes

!The reader can also refer to Riordan and Salant (1994) for an interesting model on
how vertical integration affects the competitive structure in video markets, and to McLaren
(2000) for an analysis of the asset specificity problem in vertically related markets.

2The strict concavity of the inverse demand function serves to insure a unique pure
strategy Cournot equilibrium.

30ne may argue that if courts could observe the number of active downstream firms, they
could infer that upstream sales were made. However, another (more costly) source of input
would ensure that aggregate downstream production would not be a signal to a court that
the upstream firm has entered into a sales agreement with some downstream firms.

4Any other motive for the upstream firm to not be willing or able to commit to supply
only a limited amount to the industry would do. For instance, allowing for several production
periods might induce the upstream firm to keep competition to play the downstream firms
against one another in a “once out always out” setup.

5There are a number of reasons for which an upstream monopolist may not have all the
bargaining power. For example, the upstream firm may be more eager to reach an agreement
if the value of its input decreases over time or if there is some probability that a competing
upstream firm will enter the market. The results in section 5 indicate that our qualitative
results would obtain if we assumed that the upstream firm had all bargaining power if it
remained alone in the industry (which would occur with probability «), but that a competing
upstream firm could enter the industry with probability 1 — a.

6Qur results would not be affected if firms bargained over the pair {g;, 7;}. Formally (also
see the Appendix), maximizing over {g¢;, T; } leads to exactly the same transfers and quantities
as we derive throughout the paper. When the downstream firms make the contract offers,
they effectively choose both the tariffs and then the quantity they buy. This is equivalent
to having them choose both simultaneously. When the upstream firm makes the contract
offer, the equivalence comes from the fact that U anticipates perfectly the quantity chosen
by each downstream firm, and it leaves each downstream firm at its reservation utility for
this quantity. Hence, without loss of generality, firms can be viewed as bargaining over a
fixed quantity and a transfer payment.

"Given that transformation costs are low relative to the upstream firm’s production cost,
it is well-established that the downstream firms will transform all the units of input that
they bought and market all the corresponding units of output (see Tirole (1988), ch. 5).

8 Suppose that all downstream firms but D; had agreed that D;,j # i would buy Q™ /n.
Then U and D; would agree on a quantity ¢; = arg max[P(22Q™+¢)—clg = RY(Z=LQ™) >
Q™ /n, where the Cournot reaction function satisfies —1 < (RY) < 0 ((R®) = —(P' +
QP")/2P" + qP" € (—1,0) since P’ < 0 and P” < 0). This commitment problem is
analogous to the Coasian durable good pricing problem in many respects, with the number
of firms playing the same role as the number of periods in the durable good monopoly case.

9 Our approach in this section could also be seen as a principal-agent relationship in the
style of Maskin and Tirole (1992) where the principal performs hidden actions (the sale to
other downstream firms). Given the degree of competition in the downstream market, the
upstream firm’s hidden action enters the downstream firms’ objective function. Here, as
soon as n > 2, the upstream firm is strictly worse off than if the downstream firms could
observe its action.
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0This result is qualitatively close to that in Stole and Zwiebel (1996a, 1996b), where
the authors develop a non-cooperative multilateral dynamic bargaining game applied to
intrafirm bargaining. Our approach is very different, though, because we analyze bargaining
over optimal contracts and competition, but with a more stylized bargaining game.

11 This effect is absent in BW because they assumed no cost for the upstream firm. In
HT, the offers are always made by the upstream firms and this effect is ignored.

12Tt appears that the commitment problem that comes from the secrecy of transactions and
from our simple cost structure enables downstream firms to make money at U’s expense.
In particular, if the convex production cost is C(Q), an offer C(Q) — C(21Q) by each
downstream firm would not be an equilibrium: One downstream firm could offer a transfer
n[C(Q) — C(221Q)] + € against the total Cournot quantity. The downstream firm could
then produce the monopoly quantity, as this offer would induce U to reject all other offers
C(Q) — C(=21Q) that would be lower than the cost of producing other units. Downstream
firms would tend to compete in Bertrand for schedules, and there would be no equilibrium in
which downstream firms would make a profit as soon as n > 2. The intuitive outcome that
each firm offers the supplier’s incremental cost of production (which increases with other
firms’ production because the marginal cost increases) would require different specifications
of the game, such as capacity constraints or infinitely repeated contract offers.

13" A number of examples can be used to document this argument. See, for instance,
Brandenburger and Nalebuff’s (1996) description of how Nintendo could build its success
on voluntary shortages of video games and video game systems after the mid-1980s because
of a dominating position on the segement of video game systems and of its ownership of
game-developing subsidaries (pp. 111-118).

14 Another interpretation of this is that when both options are available to the upstream
firm there is a complementarity in the joint decision to vertically integrate and to choose the
number of downstream firms.

15 The result obtains from the first-order condition P'q; + P — ¢ =0, P'q; = 0. The fact
that downstream firms make zero profit if not bought implies that they compete in prices to
be bought. Hence, at the vertical integration stage, the acquisition cost is zero.

16Kiihn and Vives (1999) study a model with product variety and with upstream monopoly
and downstream monopolistic competition. They identify conditions on consumer prefer-
ences under which vertical mergers are welfare improving or welfare reducing.

178lightly modified setups would have led us to the result that some socially desirable
vertical integrations may not take place when the upstream firm’s bargaining power is high
as well. For instance, when U invests in design (the inverse demand curve P(e, @) satisfying
P, > 0,P. o > 0), the consumer appropriates part of the surplus created by the upstream
firm’s investment, and the incentive to vertically integrate can be too low relative to the social
optimum. When the upstream firm’s bargaining power is high, monopolization after vertical
integration may increase investment. Consumer surplus may be either higher or lower since
consumers get a smaller share of a larger pie. Since U ignores the positive effect of higher
investment on consumer surplus, the incentive for monopolization/vertical integration may
be either too high or too low from a social viewpoint.

18Tn our setup, all units bought by downstream firms will be used. This is why we did not
have to formally distinguish between the number of units bought and the number of units
sold by downstream firms.
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YNote that we did not determine the function 7; ;(-) for other values than ¢“. For other
quantities, the transfers only need to satisfy the incentive compatibility constraints.
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