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Abstract—We examine the effect of buyer merger on bilateral negotiations
between a supplier andn buyers. Merger may have bargaining effects in
addition to the usual efficiency effects. The effect of merger on the buyers’
bargaining position depends on the curvature of the supplier’s gross
surplus function: merger enhances (worsens) the buyers’ bargaining
position if the function is concave (convex). Based on a panel of
advertising revenue in the cable television industry, our estimates indicate
that the gross surplus function for suppliers of program services is convex.
This result suggests that cable operators integrate horizontally to realize
efficiency gains rather than to enhance their bargaining position vis-a-vis
program suppliers.

I. Introduction

THE CABLE-TELEVISION industry’s trade press often
claims that large, horizontally integrated cable opera-

tors, some involving hundreds of local systems, are able to
bargain for lower prices in their negotiations with suppliers
of program services.1 This claim is not unique to cable; for
many industries, the received wisdom in the business press
is that buyer size confers a bargaining advantage.2 There is
some empirical support for the received wisdom: cross-
sectional studies have shown that downstream concentration
is negatively correlated with upstream profitability.3

In the theoretical section of the paper, we provide a model
that can be used to explain why large buyers may obtain
lower transfer prices in negotiations with suppliers. The
model endogenizes buyer size by allowing buyers to merge
ex ante and characterizes all buyer-supplier transactions as
bilateral bargaining processes. Several striking results emerge
from the analysis. First, we catalogue a number of possible
efficiency and bargaining effects of buyer merger. We show
that it may be impossible to distinguish empirically among
the various motives for merger using only information on
transfer prices. Second, we derive an empirically testable
condition necessary and sufficient for a buyer merger to have

a positive bargaining effect. The condition involves the
curvature of the supplier’s gross surplus function.

This second result provides the basis for the empirical
section of the paper. We test to see if mergers between cable
operators improve their bargaining position vis-a-vis suppli-
ers of program services (e.g., ESPN and MTV). The test
involves estimating a gross surplus function for a representa-
tive supplier and determining the curvature of the function.
In the cable industry, the gross surplus function for a
program-service supplier equals advertising revenue minus
the cost of producing the program. Because virtually all
production costs are fixed (independent of the number of
subscribers receiving the channel), it is necessary only to
estimate the curvature of the function relating advertising
revenue to the number of subscribers.

Section IV presents empirical estimates of the curvature
of the advertising revenue function in cable. We use a panel
data set of advertising revenues for 21 large, advertisement-
sponsored program services, for up to nine years. This data
set allows us to control both for unobserved program service
heterogeneity and for potential endogeneity between rev-
enues and subscribers in estimating the shape of the
advertising revenue function.

The result emerging consistently from the alternative
methodologies is that the surplus function of program-
service suppliers is convex. Under the maintained assump-
tions of the theoretical model, this result implies that large
buyers do not benefit from positive bargaining effects in the
cable television industry. Why does the shape of the
supplier’s gross surplus function determine the sign of the
bargaining effect? In the modeled bargaining process, each
buyer takes as given the fact that the supplier will trade with
the other buyers and so considers itself the marginal buyer. If
the buyer’s contribution to the supplier’s gross surplus is
greater than the inframarginal buyers’, it is better off
remaining unintegrated and negotiating over its marginal
contribution; if its contribution is less than the inframarginal
buyers’, it prefers to merge and negotiate over the average
contribution. Assuming the supplier’s gross surplus function
is globally concave, then inframarginal buyers contribute
more to surplus than the marginal buyer. Merger has a
positive bargaining effect and merging buyers will pay lower
prices to the supplier, in accordance with the received
wisdom in the business press cited above. If, however, the
function is globally convex, as we have estimated for the
cable industry, then buyers will not improve their bargaining
position by merging. Thus, our estimates of the supplier’s
surplus function call into question the popular claim that the
prevalence of horizontal integration among cable operators
is motivated by bargaining effects. The prevalence of
horizontal integration—and the associated lower prices for
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larger buyers—may instead be due to associated efficiency
gains.

The implications of our model are general and apply to
any industry; our empirical analysis of cable provides but
one illustration. In many other industries, what we term the
supplier’s gross surplus function is simply the negative of its
cost function (true if the supplier has no external source of
revenue besides payments from buyers). Testing for the
presence of bargaining effects of buyer merger would then
reduce to estimating the shape of the supplier’s cost
function. A finding that the supplier’s average cost is
increasing, for example, would imply that buyer merger has
a positive bargaining effect.

Most of the previous empirical work studying the effect of
buyer size on buyer-supplier transactions has been cross-
sectional (see footnote 3). Intra-industry studies by Adelman
(1959) (grocery industry) and McKie (1959) (tin-plate
industry) provide evidence of lower prices for larger down-
stream firms. Chipty (1995) finds that large downstream
firms in the cable industry charge lower final-good prices.
These intra-industry studies do not test for the basic
conditions that are necessary and sufficient for positive
bargaining effects; their results could be interpreted as
deriving from efficiency effects of buyer merger.

The papers most closely related to the theoretical section
are Stole and Zwiebel (1996a,b). The authors construct a
model of bilateral bargaining between a single firm andn
workers in which parties have the right to cancel a contract
at any time: the firm by firing the worker and the worker by
quitting the firm. By contrast, if bargaining between a buyer
and the supplier breaks down in our model, the parties that
did reach an agreement in the bargaining phase are bound by
their contracts. Thus, any out-of-equilibrium renegotiation
proceeds from a different status quo point here than in Stole
and Zwiebel. Allowing firing and quitting is realistic in a
labor-market setting (the focus of their paper), and disallow-
ing it may be appropriate in an industrial-organization
context (the focus of the present paper). Although the
specific results are different in the two papers, our condition
guaranteeing that buyer merger has a positive bargaining
effect is qualitatively similar to the condition in Stole and
Zwiebel (1996b) for workers to find unionization profitable.4

II. Industry Structure

In the cable industry, suppliers such as ESPN and MTV
sell program services to cable system operators, which in
turn distribute program services to consumers in franchise
areas. This structure is depicted in figure 1. Program services
sell highly differentiated programming. While there are
many program services, most have at least some brand
loyalty and market power. Cable operators serve exclusive
franchise areas, and suppliers strive to obtain channel space
on as many cable systems as possible in order to maximize
their viewing audience. Suppliers may also reach consumers
through alternative forms of distribution, such as subscrip-
tion master antenna television (SMATV) or digital satellite
systems (DSS). Cable television is currently the dominant
form of distribution in all markets, however, and was even
more dominant during the time period covered by our data.
If a cable operator refuses to carry a program service, the
service loses its primary source of distribution. Operators
are aware of their control over the supplier’s access to
consumers, and it is this control that may give large
operators an advantage in negotiations with suppliers.

There is much variation in operator size, where size is
measured as the number of households served by the cable
operators. Cable operators can increase their size by integrat-
ing horizontally with cable operators in other franchise
areas. We say that two downstream firms have merged if a
single cable operator controls two cable systems; more
generally, we say thatk firms have merged if a single cable
operators controlsk systems. In 1991, 1,600 cable operators
served 11,000 franchise areas. The largest cable operator,
TCI, controlled systems in about 1,200 franchise areas,
approximately 20% of all households nationally. During the
time period covered by our data, virtually all franchise areas
had a monopoly distributor of cable television, so merger
would not affect concentration in the final-good market.
Horizontal integration may have allowed operators to achieve
certain economies, and it may have affected operators’
negotiations with program suppliers.

Besides the widespread horizontal integration among
cable operators, another noteworthy feature of the cable
industry is the prevalence of vertical integration between
cable operators and program services. A question of substan-
tial policy interest is whether vertically integrated cable
operators foreclose substantial segments of the viewing
market to competing services.5 While recognizing that
vertical integration is an important aspect of market struc-
ture in cable, in the theoretical section we abstract from
issues of vertical integration and focus on the less-studied
question of the effect of horizontal integration on buyers’
bargaining position. It should be emphasized that the
empirical results do not depend on assumptions concerning
vertical integration, although the vertical structure of cable
may influence the conclusions drawn from the results.

4 A number of other related theoretical papers deserve mention. Horn and
Wolinsky (1988) and McAfee and Schwartz (1994) show that product-
market competition may affect downstream firms’ negotiations with an
input supplier. (Given our interest in cable, an industry in which
downstream firms are virtually all local monopolists, our model abstracts
from downstream competition.) Another literature explains volume dis-
counts as a possible feature of optimal nonlinear tarrifs when the seller is
imperfectly informed about the buyers’ valuation of the good (Maskin &
Riley, 1984) and in a bargaining model (Gertner, 1989). Snyder (1996,
1998) develops an infinitely repeated game with competing suppliers in
which the ability of suppliers to sustain collusion is limited in the presence
of large buyers. 5 See Krattenmaker (1994) and Federal Trade Commission (1996).
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In constructing an empirical strategy to infer the effects of
operator size on the bargaining process, it is necessary to
understand the nature of contracts between buyers and
suppliers. Specifically, do firms in the cable industry bargain
over linear prices, or are nonlinear prices (including fixed
fees) possible? Under the assumption that transfer prices are
linear in the number of subscribers, it may be possible to use
information on final-good prices to infer the effect of buyer
size on buyer-supplier negotiations. This is the approach
taken in Chipty’s (1995) study of the effect of ownership
structure on final-market prices and penetration rates. Under
the maintained assumption of linear transfer prices, her
findings are consistent with the hypothesis that large buyers
have more bargaining power than small.

In the present study, we adopt the assumption that buyers
and suppliers bargain over nonlinear transfer fees in the

cable industry. Although transfer prices in cable are often
quoted as per-subscriber-per-month fees, a number of facts
suggest that these price quotes are average wholesale prices
reflecting fixed payments from operators to program ser-
vices. First, it is often the case that the supplier secures
subscriber commitments from operators. In a survey con-
ducted byCablevision,new program service suppliers report
the number of subscribers guaranteed at the time of launch;
for example, CNN Financial Network and BET on Jazz
reported subscriber commitments of 4,000,000 and 800,000,
respectively, at launch.6 Further, many program services
directly reported that the level of the license fee is a function
of the expected number of subscribers. For example, the
Cartoon Network reported that its license fees vary from five
to fifty cents, depending on subscriber commitments.7 Court
TV entered the market with a license fee of eleven cents,
with an understanding that it could be renegotiated up to
fifteen cents in five years. They reported that operators who
could guarantee 50% penetration rates might have been able
to freeze rates.8

With nonlinear transfer prices, final-market outcomes
cannot, in general, be used to infer the effect of ownership
structure on wholesale prices. We develop a model of
pairwise bilateral bargaining the implications of which can
be subjected to empirical examination to identify the effect
of operator size on the bargaining process.

III. The Model

A supplier with market power produces a homogeneous
good demanded byn buyers indexed byi 5 1, . . . ,n. Let
vi(qi) be the gross surplus which buyeri obtains if it
purchasesqi units of the good. We refer to the fact thatvi

does not depend onqj for j Þ i as buyer independence, a
natural assumption if buyers are downstream monopolists
on separate markets or if buyers are simply consumers of the
final good produced by the supplier. In the cable industry,
downstream firms (the local cable operator) typically are
monopolists within their service territories. In this case,
vi(qi) represents downstream firmi ’s gross profit (gross of
any payments to the supplier) from usingqi units of the
intermediate product.

Suppose each buyeri purchasesqi units of the product,
implying that the supplier produces a total ofQ 5 Si51

n qi

units. LetV(Q) be the supplier’s gross surplus from produc-
tion (surplus gross of payments from buyers). One compo-
nent of V(Q) is the total cost of producingQ. In many
applications, this will be the main component ofV(Q). There
may also be cases, however, in which the sale of theQ units
generates revenue that accrues directly to the supplier. In
these cases,V(Q) would have a component reflecting this
external revenue as well. In the cable-television industry, for
example, suppliers of program services such as ESPN or

6 Cablevision,November 27, 1995, ‘‘Can They Survive,’’ pp. 92–93.
7 Cablevision,May 4, 1992, ‘‘The New Crop,’’ pp. 55–61.
8 Cablevision,April 20, 1992, ‘‘The Verdict on Court TV,’’ pp. 33–37.

FIGURE 1.—CABLE TELEVISION INDUSTRY STRUCTURE
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MTV earn advertising revenue which is a function of their
total subscriber base,Q. The gross surplus functionsV(Q)
and vi(qi) are assumed to be twice continuously differen-
tiable.

The supplier enters into simultaneous negotiations with
each of the buyers separately. Negotiations determine the
quantity to be traded,qi, and the tariff for the bundle,Ti. This
specification allows the supplier and buyer to bargain over
general nonlinear pricing schemes.9

We assume that the outcome of the negotiations is given
by the Nash bargaining solution. Letq* 5 (q*1, . . . ,q*n) be
the vector of quantities purchased by the buyers that
maximize the total surplus of the supplier and buyers; i.e.,

q*
i 5 arg max

x
5V(Q*

[i] 1 x) 1 vi(x)6,

where Q*[i] ; SjÞi q*j . The Nash bargaining solution is
characterized as follows:10

Nash Bargaining Assumption The outcome from nego-
tiations between the seller and buyers maximizes joint
surplus and therefore involves the trade of q*i units to each
buyer i for all i 5 1, . . . , n. Theseller and buyer i split
evenly the incremental surplus generated by their trade
under the belief that all buyers jÞ i purchase the effıcient
amount q*j.

Note that all agents believe efficient trade will occur, and this
belief is justified in equilibrium. Further, note that beliefs are
important in this model even though buyers are independent.
If the seller made take-it-or-leave-it offers to the buyers, then
beliefs would not matter: the seller would transferq* to the
buyers and would charge each buyeri an amount equal toi ’s
gross surplusvi(q*i ). In our model, beliefs determine the
gains from trade over which each buyer and supplier
negotiate.

The vector of quantities purchased by the buyers,q*, is
immediate from the Nash bargaining assumption. To com-
plete the specification of equilibrium, we compute the
transfers from the buyers to the supplier,T* 5 (T*1, . . . ,
T*n). We adopt the accounting convention thatT*i . 0
represents a positive net payment from buyeri to the
supplier. Givenq* and T*, the net surplus accruing to each
player in equilibrium can be computed.

Consider the negotiation between the supplier and buyeri.
If bargaining between them breaks down, the supplier earns
V(Q*[i] ) 1 SjÞiT*j, because the negotiations between the
supplier and the other buyersj Þ i continue. The supplier
providesq*j units to each buyerj Þ i for a payment ofT*j.
Buyeri earns no surplus. If bargaining is successful between
the supplier and buyeri, the supplier earnsV(Q*) 1 Si51

n T*i,
whereQ* 5 Si51

n q*i; and the buyer earnsvi(q*i ) 2 T*i. Nash
bargaining implies thatT*i is set to equalize the gains from
trade:

V(Q*) 1 o
i51

n

T*
i 2 3V(Q*

[i] ) 1 o
jÞi

T*
j 45 vi(q*

i ) 2 T*i .

Solving forT*i,

T*
i 5

1
2 [vi(q*

i ) 1 V(Q*
[i] ) 2 V(Q*)]. (1)

SubstitutingT*i back into the expressions for the supplier’s
net surplus, in equilibrium, the supplier earns

V(Q*) 2
1

2 o
i51

n

[V(Q*) 2 V(Q*
[i] )] 1

1

2 o
i51

n

vi(q*
i ).

Buyeri ’s net surplus in equilibrium is

1
2[vi(q*

i ) 1 V(Q*) 2 V(Q*
[i] )]. (2)

The expression for buyeri ’s net surplus in equation (2) is
quite intuitive. As a result of Nash bargaining, buyeri
obtains half of the increment to total surplus generated by its
trading with the supplier. The increment to total surplus is
the sum of the increment to downstream surplus,vi(q*i ), and
the increment to upstream surplus,V(Q*) 2 V(Q*[i] ).

A. Buyer Merger

In this section, we examine the effect of buyer merger on
both the net surplus of the merging buyers and the payments
made by the merging buyers to the supplier. Without loss of
generality, a merger between buyer 1 and 2 is considered.
We compare them-equilibrium—the equilibrium in which
buyer 1 and 2 are merged—to thes-equilibrium—the
equilibrium in which buyer 1 and 2 are separate entities. To
distinguish thes- from the m-equilibrium, the variables
associated with thes-equilibrium are indicated with super-
scripts and the variables associated with them-equilibrium
with superscriptm. Thus,qs 5 (q1

s, q2
s, q3

s, . . . ,qn
s) repre-

sents the vector of quantities purchased by the buyers in the
s-equilibrium; further, Qs ; Si51

n qi
s, Q[i]

s ; SjÞiqj
s, and

Q[i,j]
s ; SkÞi,j qk

s. Let Ti
s be the transfer from buyeri to the

supplier in thes-equilibrium. For conciseness, definev i
s ;

vi(qi
s). Recall that, under Nash bargaining,qs maximizes

9 By contrast, Horn and Wolinsky (1988) have the parties negotiate a
linear price at the bargaining stage; in a subsequent stage, the buyer can
choose whatever quantity it wishes given the linear price.

10 It can be shown that this outcome emerges as a limiting perfect
Bayesian equilibrium of an extensive-form game. In this game, a supplier
engages in simultaneous negotiations with each buyer; each negotiation is
an alternating-offers bargaining game with exogenous probability that
bargaining breaks down, analyzed by Binmore et al. (1986). The limit is
taken as the probability of the breakdown of bargaining approaches zero.
To fully specify the equilibrium, buyeri can be assumed to believe that
negotiations with buyersj Þ i reach an efficient outcome regardless of the
offers i receives from the supplier. Such beliefs are ‘‘passive’’ in the
terminology of McAfee and Schwartz (1994).
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total surplus:

qi
s5 arg max

x
5V(Q[i]

s 1 x) 1 vi(x)6 i 5 1, . . . ,n.

By focusing on a single action before the negotiation
stage—the merger decision of buyers 1 and 2—we have
implicitly ruled out a number of other actions available to
agents:

● The supplier cannot sign contracts committing indi-
vidual buyers not to merge with other buyers. One
justification for this restriction is that contracts prevent-
ing merger are inherently incomplete and unenforce-
able by a court. In practice, such contracts are rarely
observed.

● The supplier cannot vertically integrate with a buyer.
This restriction can be justified, following Grossman
and Hart (1986), if the allocation of control rights after
the merger (say the supplier gains control of the
downstream assets) would result in serious problems of
underinvestment ex ante.

● The supplier cannot change the shape ofV(Q), say by
making a cost-reducing investment, after the buyers
make their merger decision.11 If the supplier could
affectV(Q), then this would affect the buyers’ ex ante
incentives to merge and the relationship between the
shape ofV(Q) and buyer merger derived below would
not necessarily hold. Thus, we implicitly assume either
V(Q) is exogenously given or thatV(Q) is endogenous,
but any changes made by the supplier toV(Q) are sunk
before the buyers decision to merge.

In them-equilibrium, there aren 2 1 buyers: the merged
buyer labeled buyer 11 2, and the remaining buyersi 5
3, . . . ,n. In this equilibrium, qm 5 (q112

m , q3
m, . . . ,qn

m)
represents the quantities purchased by the buyers; further,
Qm, Q[i]

m, Ti
m, and v i

m are defined analogously to their
s-superscripted counterparts. The quantities purchased by
the buyers maximize total surplus, so

q112
m 5 arg max

x
5V(Q[112]

m 1 x) 1 v112(x)6, and

qi
m 5 arg max

x
5V(Q[i]

m 1 x) 1 vi(x)6 i 5 3, . . . ,n.

This specification allows the quantities purchased by the
buyers to differ between the two equilibria. Equilibrium
quantities would differ, for example, if merger affected

downstream marginal cost due to economies of scale. Absent
scale economies, it may still be possible to obtain cost
reductions by reallocating output between the two units if
one is more efficient than the other. Since the equilibrium
purchases by the nonmerging buyersi 5 3, . . . ,n depend on
the purchases by the merging buyers,qi

s may differ fromqi
m

for i 5 3, . . . ,n if q1
s 1 q2

s Þ q112
m .

Referring to the expression for net buyer surplus (2), it
can be seen that the net surplus of buyer 1 and 2 is greater in
them-equilibrium than in thes-equilibrium if and only if

v 112
m 1 V(Qm) 2 V(Q[112]

m ) . v 1
s1 V(Qs)

2 V(Q [1]
s ) 1 v 2

s
1 V(Qs) 2 V(Q[2]

s ).
(3)

It is possible to manipulate equation (3) into a form in which
the motives for buyer merger (efficiency motives, bargaining
motives, etc.) can be distinguished. In particular, define

DE ; v112
m 2 v1

s 2 v2
s

UE ; [V(Qm) 2 V(Q[112]
m )] 2 [V(Qs) 2 V(Q[1,2]

s )]

BP ; [V(Q[2]
s ) 2 V(Q[1,2]

s )] 2 V(Qs) 2 V(Q[1]
s )].

(4)

In brief, downstream effıciency DEcaptures the effect of the
merger on the merging buyers’ gross surplus. If merger leads
to fixed-cost savings or a reduction in marginal costs for
buyer 1 and 2, thenDE . 0 since the merging buyers’ gross
surplus will be higher in them-equilibrium than in the
s-equilibrium.Upstream effıciency UEcaptures the indirect
effect of merger on the supplier’s gross surplus. If merger
leads to a change in the quantity purchased by buyer 1 and 2,
it will lead to a change in the increment to the supplier’s
gross surplus due to the transaction with buyers 1 and 2. If
merger does not change the combined output of buyer 1 and
2, thenUE 5 0. The final term,BP, captures the effect of the
merger on the merging buyers’bargaining positionvis-a-vis
the supplier. An important result is that the bargaining effect
depends only on the curvature of the supplier’s gross surplus
function. Even if buyer merger has no associated efficiency
effects (so thatDE 5 UE 5 0) buyer 1 and 2 will merge in
order to extract more surplus in negotiations with the
supplier ifBP. 0.

In terms ofDE, UE andBP, condition (3) becomes

DE 1 UE 1 BP . 0. (5)

Condition (5) is quite intuitive. Buyers 1 and 2 have a greater
incentive to merge the greater are the downstream efficien-
cies, upstream efficiencies, and positive bargaining effects of
merger.

The payment from buyer 1 and 2 to the supplier is higher
in thes-equilibrium than in them-equilibrium if and only if
T1

s 1 T2
s . T112

m . This condition, using equation (1), is

11 In the case of cable, program suppliers could affect the shape of the
advertising revenue function, an important component ofV(Q), by
renegotiating the terms of their contracts with advertisers. If such contracts
are unobservable to cable operators, then such renegotiation may have
little impact on the subsequent bargaining between program suppliers and
cable operators.
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equivalent to

v1
s 1 V(Q[1]

s ) 2 V(Qs) 1 v2
s 1 V(Q[2]

s ) 2 V(Qs)

. v112
m 1 V(Q[112]

m ) 2 V(Qm).

Rearranging and substitutingDE, UE, andBP, we have

2DE 1 UE 1 BP . 0. (6)

Condition (6) implies that the greater isDE, the higher is
the payment from the buyers to the supplier in them-
equilibrium relative to thes-equilibrium. This is a natural
result in a bargaining model: if merger increases the buyers’
gross surplus, this increased surplus must be shared with the
supplier in the form of a higher payment for the good.
Condition (6) also implies that the greater isUE, the lower
the buyers’ payment in them-equilibrium relative to the
s-equilibrium. This result, too, is intuitive: if merger in-
creases the upstream firm’s surplus, this increased surplus
must be shared with the buyers in the form of a lower
payment for the good. Finally, condition (6) implies that
the greater isBP, the lower the buyers’ payment in the
m-equilibrium relative to thes-equilibrium. Intuitively, if
merger enhances the buyers’ bargaining position, they
should be better able to extract price concessions from the
supplier in the negotiation process. Summarizing the results
contained in conditions (5) and (6), we have

Proposition 1 Buyers 1 and 2 strictly prefer to merge if
and only if DE1 UE 1 BP . 0. Their total payment to the
supplier strictly declines as a result of merger if and only
if 2 DE 1 UE 1 BP. 0.

Depending on whether condition (5) and (6) hold, the
effects of a buyer merger fall into one of four possible
categories. An exhaustive list of cases is contained in table 1.
In the first two cases,DE swamps the other terms. In the first
case, merger increases downstream gross surplus so much
that merger must be profitable regardless of its other effects.
This increase in downstream gross surplus is shared with the
supplier in the form of higher payments from the buyers. In
the second case, merger reduces downstream gross surplus
so much that merger is unprofitable. If the merger were
undertaken, the buyers would be able to negotiate a lower
price with the supplier, but not low enough to compensate
for other losses from the merger.12 In the last two cases,0DE0
is relatively small, so the effect of buyer merger is deter-
mined mainly by the sum of the other terms,UE 1 BP. To
clarify the discussion of these cases, suppose thatDE 5 0. If
in additionUE 1 BP . 0, then merger is profitable solely
because the buyers’ total payment to the supplier is reduced
as a result of the merger. On the other hand, if in addition
UE 1 BP, 0, then merger is unprofitable solely because the

buyers’ payment to the supplier is increased as a result of the
merger.

This analysis provides some useful empirical insights. In
our framework, it is possible to observe large buyers paying
lower prices to sellers because of either positive bargaining
effects or upstream efficiency effects. Separating these
effects requires information on the supplier’s gross surplus
function. Mergers that result in positive bargaining effects
may indeed generate a negative correlation between buyer
concentration and seller profitability, as found by several
cross-industry studies. However, given that the downstream
markets in these cross-industry studies largely involved
competing firms, their results could also be explained by
positing that concentrated downstream markets produce a
lower output and that mergers generate upstream inefficien-
cies. To our knowledge, the previous literature has ignored
this possibility. Secondly, it is clear in our framework that
buyers may merge even though large buyers pay higher
prices to sellers: all that is required to resolve this apparent
conflict is the presence of downstream efficiencies.

The next subsection presents a detailed analysis of the
bargaining effects of buyer merger. A detailed analysis of the
efficiency effects of buyer merger is contained in appen-
dix A.

B. Bargaining Effects

The sign of the bargaining effectBP depends only on the
curvature ofV(Q). To see this, note the definition ofBP from
equation (4) implies

BP 5 2 5[V(Q[1,2]
s 1 q1

s 1 q2
s) 2 V(Q[1,2]

s 1 q2
s)]

2 [V(Q[1,2]
s 1 q1

s) 2 V(Q[1,2]
s )]6

5 2 e
0

q1
s e

0

q2
s

V9(Q[1,2]
s 1 q1 1 q2) dq1 dq2.

Therefore, the following proposition is immediate:

Proposition 2 If V9(Q) . for Q . 0, then BP, 0. If
V9(Q) , 0 for Q . 0, then BP. 0. If V9(Q) 5 0 for Q . 0,
then BP5 0.

Intuition for the results in Proposition 2 is provided by
figure 2. For simplicity, figure 2 depicts the case in which

12 We can show that, ifDE . 0 and if equilibrium output for buyers
increases with their merger, thenUE 1 DE . 0.

TABLE 1.—COMPARATIVE-STATICS EFFECTS OFBUYER MERGER

Condition
(5)

Holds?
(6)

Holds? Merger Effects

0UE 1 BP0 , DE , ` yes no merger profitable but increases
payment to supplier

2` , DE , 2 0UE 1 BP0 no yes merger unprofitable but reduces
payment to supplier

2(UE 1 BP) , DE
, UE 1 BP

yes yes merger profitable and reduces
payment to supplier

UE 1 BP, DE
, 2(UE 1 BP)

no no merger unprofitable and in-
creases payment to supplier
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q1
s 5 q2

s. If buyers 1 and 2 do not merge, the negotiated
tariffs T1

s andT2
s depend on their marginal contribution to the

supplier’s gross surplus, labeledM in the figure. If the
buyers merge, the negotiated tariffT112

m depends on buyer
1’s marginal contributionM plus buyer 2’s inframarginal
contribution to the supplier’s gross surplus, labeledIM in the
figure.13 If V(Q) is concave as in the upper panel of figure 2,
then buyer 2’s contribution as the marginal buyer is less than
its contribution as an inframarginal buyer, so merger im-
proves the buyers’ bargaining position. IfV(Q) is convex as
in the lower panel of figure 2, then buyer 2’s contribution as
the marginal buyer is greater than its contribution as an
inframarginal buyer, so merger worsens buyers’ bargaining
position.14

V(Q) Concave: Absent efficiency effects, ifV(Q) is
globally concave, then buyer size confers positive bargain-
ing effects. Indeed, the model predicts that buyers should
merge to form a single large buyer. IfV(Q) 5 R(Q) 2 C,
where R(Q) is the supplier’s external revenue function
(revenues not including the payments from the buyers
Si51

n T*i ) , andC is a fixed cost, thenV(Q) is concave if and
only if R(Q) is concave, implying that buyer merger and
buyer size improve buyers’ bargaining position if and only if
R(Q) is concave. IfV(Q) 5 R 2 C(Q), whereR is a fixed
external revenue term andC(Q) is the supplier’s cost
function, thenV(Q) is concave if and only ifC(Q) is convex.
Equivalently, V(Q) is concave if and only ifMC(Q) is
increasing, whereMC(Q) is the supplier’s marginal cost
function, C8(Q). This is the typical structure behind a
U-shaped average cost function.

V(Q) Convex: If V(Q) is convex, then all of the previous
implications are reversed. Size does not improve bargaining
outcomes. Absent efficiency effects, buyers should bargain
separately as atomistic units. IfV(Q) 5 R(Q) 2 C (i.e., all
costs are fixed), thenV(Q) is convex if and only ifR(Q) is
convex. IfV(Q) 5 R 2 C(Q) (i.e., all external revenues are
fixed), thenV(Q) is convex if and only ifC(Q) is concave, or
equivalently, if and only ifMC(Q) is decreasing. Of course,
if MC(Q) is everywhere decreasing, thenAC(Q) must be
everywhere decreasing as well, implying that upstream
production exhibits increasing returns to scale.

V(Q) S-Shaped: An intermediate case between global
concavity and global convexity is an S-shaped surplus
function, convex for lowQ and concave for highQ. This

case is particularly interesting since the associated equilib-
rium may exhibit partial integration, i.e., it can be shown that
the downstream market structure that maximizes the share of
surplus accruing to the buyers may involve several firms of
moderate size as opposed to a single buyer (complete
integration) or a continuum of atomistic buyers (complete
nonintegration). Of the three cases discussed in this section
(concave, convex, S-shaped), only the last is consistent with
observed partial integration in the cable industry (with
approximately 1,600 operators serving 11,000 franchise
areas in 1991).

Appendix B contains a detailed discussion of S-shaped
surplus functions. We show that buyer size is related to the

13 Equivalently, T112
m can be thought of as depending on buyer 2’s

marginal contribution and buyer 1’s inframarginal contribution to the
supplier’s gross surplus.

14 In terms of the extensive-form game outlined in footnote 10, one can
think of merger as forcing buyer 1 to internalize buyer 2’s welfare. When it
is time for a buyer to respond to an offer made by the supplier, it can
threaten to reject unless the supplier’s offer to both buyers was generous
enough. This threat enhances buyers’ bargaining position ifV(Q) is
concave. IfV(Q) is convex, on the other hand, the supplier can force a
buyer to make concessions by threatening to reject both buyers’ offers.

FIGURE 2.—BARGAINING EFFECTS AND THESHAPE OFV(Q)
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width of the concave portion of the function: in equilibrium
there cannot be two buyers so small that they fit together
within the concave portion of the function. (They would
benefit from merging.) This lower bound on the size of firm
pairs can be used to test the bargaining theory in empirical
applications in which the estimated surplus function is
S-shaped. We also provide a numerical example in which
partial integration arises in equilibrium.

IV. Supplier Surplus in Cable Television

This section provides an empirical analysis of the effect of
buyer size on the bargaining process in the cable-television
industry. In our framework, whether cable-system-operator
size confers positive bargaining effects in negotiations with
a program service supplier depends on the shape of the
supplier’s gross surplus function. Gross surplus is defined as
revenue, excluding transfer payments from operators, minus
cost. Suppliers earn revenue from three sources: advertising
revenue, license fees, and other revenue. Although the
license fees and other revenue represent a growing portion,
advertising revenue continues to be the largest portion of
supplier revenue. Figure 3 presents a breakdown of total
revenues for the 27 largest advertiser-supported services.

We assume that advertising revenues are a function,
Rk(Qk), of the total subscribers,Qk, that ultimately receive
supplierk’s service. Furthermore, we maintain that suppliers
are likely to exhibit large fixed costsFk and zero or constant

marginal costsck. Thus, the supplier’s gross surplus function
has the form

Vk(Qk) 5 Rk(Qk) 2 ckQk 2 Fk.

Under the maintained assumption thatVk(Qk) has this form,
the curvature ofVk(Qk) is identical to the curvature of
Rk(Qk). Our empirical strategy is thus to estimate the shape
of the advertising revenue functionRk(Qk), exploiting the
variation in advertising revenues and subscriber base across
program services. The direction and magnitude of the effect
of merger on buyers’ bargaining position can be inferred
from the shape of the advertising revenue function.

We estimate the advertising revenue function in cable
using panel data drawn from various sources listed in table
2. The Economics of Basic Cable Networks(1993) provided
gross annual advertising revenue (ADREV), total number of
subscribers (SUBS), and annual program expenses (EXPS)
for each of the 27 largest advertiser-supported cable program
services, for up to nine years. We added information on the
number of cable systems that carried each of these 27
program services, drawn from the second-quarter issue of
Cablevision for each of the nine years. We employ the
annual producer price index from theStatistical Abstract of
the United States(1994) to convert advertising revenue into
1982 dollars.

Upon dropping observations for missing values, we are
left with an unbalanced panel consisting of 21 program
services, totalling 158 observations. Table 3 presents descrip-
tive statistics for the resulting data set. Some additional
notation will be useful in subsequent discussion. LetK be
the total number of program services, indexed byk 5
1, . . . ,K. Let Tk and Tk be, respectively, the first and last
years program servicek exists in the data set. Let time be
indexed byt 5 Tk, Tk 1 1, . . . ,Tk. LetTk be the total number
of years program servicek is in the data set; i.e.,Tk 5 Tk 2
Tk 1 1. As table 3 shows,Tk ranges from four to nine years in
our data set.

We model advertising revenues as

ADREVkt 5 f (SUBSkt, b) 1 dEXPSkt

1 gt 1 ak 1 vkt 1 ekt,
(7)

wherek indexes program services,gt is a time effect,ak is a
time-invariant fixed effect,vkt is a time-varying ownership
effect, and ekt is the an error term. The shape off is

FIGURE —3.—REVENUE SOURCES FOR27 LARGESTADVERTISER-SUPPORTED

PROGRAM SERVICES

Data source:The Economics of Basic Cable Networks(1993).

TABLE 2.—LIST OF VARIABLES

Variable Acronym

Gross advertising revenue (million 1982 dollars) ADREV
Program expenses (million 1982 dollars) EXPS
Number of subscribers receiving program service (million)SUBS
Number of systems carrying program service SYSTEMS

Notes: Data sources:ADREV, EXPS,andSUBSfrom The Economics of Basic Cable Networks(1993).
SYSTEMSis from various issues ofCablevision(second quarter each year). Producer price index used to
deflateADREVandEXPSis from theStatistical Abstract of the United States(1994).
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determined using a series estimator. That is, we specify

f (SUBSkt, b) 5 o
l50

L

bl SUBSkt
l , (8)

where the degree of the polynomial,L, is determined
through cross-validation. The termak captures the demo-
graphic characteristics of a program service’s audience, and
the program service’s format and content (to the extent these
remain constant over time). Fixed-effects and first-differ-
ence estimators can control for the unobservable effects
embodied inak. Consider, finally, the termvkt. Table 3
shows that a number of the program services are commonly
owned. For example, Viacom owns part of Lifetime and all
of MTV, Nickelodeon, and VH-1. Advertising rates for these
program services may be related: this would be the case if
advertising on the four program services is bundled, or if
Viacom’s management uses a common strategy in negotiat-
ing with advertisers over rates. To the extent that these
ownership effects are constant across time, they are already
embodied inak, and are thus controlled for by fixed-effects
and first-difference estimators. To account for time-varying
ownership effects, we include owner-cross-time dummies in
all specifications.15 For example, the owner-cross-time
dummy for ‘‘Viacom, 1992’’ equals one for the four program
services mentioned above in which Viacom owned stock in

1992; the dummy equals zero for all other observations in
the panel (Viacom-owned programs in years other than 1992
and non-Viacom-owned programs in all years). Some pro-
gram services are owned by more than one firm: e.g.,
Lifetime is owned by Viacom and ABC. For such program
services, more than one owner-cross-time dummy may
equal one. Note that a firm must own at least 1% of a
program service’s stock to be classified as an owner.
Formally, we specify the ownership effectvkt as follows:16

vkt 5 o
o51

O

uot1 5k [ Sot6, (9)

whereo indexes owners,O is the total number of different
owners, uot is an owner-cross-time fixed effect to be
estimated,15·6 is an indicator function, andSot is the set of
program services in whicho has at least a 1% ownership
share at datet.

We compute three different estimators of the parameters.
First, we compute a fixed-effects estimator. Second, we
compute a first-difference estimator. Comparing the fixed-
effects and first-difference estimators will allow us to
determine the presence of misspecification. Third, we com-
pute an instrumental variables, fixed-effects (IV fixed-
effects) estimator. This third estimator instruments for
SUBS, which is possibly endogenous. The instrumental
variables include powers ofSYSTEMSkt, the number of
systems that carry program servicek in year t. We expect
that SYSTEMSkt is correlated withSUBSkt; that is, the

15 We omit the dummy if the owner owned only one program service:
keeping the dummy in this case would be equivalent to dropping the
observation. We omit it for one year for all owners to avoid multicolinear-
ity. We omit it for Cox and for Hendricks since these dummies are linear
combinations of the others. 16 We thank a referee for suggesting this notation.

TABLE 3.—DESCRIPTIVE STATISTICS FOR PANEL DATA SET

Program Service Ownersa Years

Means by Program Service

EXPS ADREV SUBS SYSTEMS

A&E ABC, NBC, Radio City Music 8 25.8 30.8 35.8 3,975
Black Entertainment Johnson, TCI, Time Warner 9 7.7 15.2 19.7 1,365
CNBC NBC 9 21.1 30.0 30.8 2,600
CNN Turner 9 102.8 135.9 45.2 9,974
Country Music Gaylord, Group W 8 0.8 2.4 8.8 1,192
Discovery Channel Cox, Hendricks, Newschannel, TCI 7 26.6 30.1 38.2 5,304
E! Entertainment Comcast, Continental, Cox, Newschannel, Time Warner 5 8.9 7.3 15.0 546
ESPN ABC 9 161.2 148.9 47.1 17,474b

Family Channel Int’l Family Entertainment, TCI 9 24.5 51.5 40.7 7,711
Learning Channel Cox, Hendricks, Newschannel, TCI 7 3.2 6.6 11.2 1,102
Lifetime ABC, Viacom 9 40.9 64.1 37.7 3,741
MTV Viacom 9 45.0 92.2 40.2 5,218
Nickelodeon Viacom 9 33.9 41.2 39.4 6,007
Nostalgia Publicly Held 5 2.0 2.6 9.3 480
TBS Turner 9 83.9 213.1 45.4 10,837
TNN Gaylord 9 33.4 38.8 38.1 6,933
TNT Turner 4 163.0c 95.5 46.0 5,571
Travel Channel Landmark 5 3.0 3.7 14.1 598
USA Network MCA, Paramount 9 90.5 116.2 42.7 8,267
VH-1 Viacom 7 11.4 17.1 31.0 2,595
Weather Channel Landmark 9 10.8 13.0 33.4 3,073
Whole Sample Means; 7.8 44.3 68.9 33.1 5,493

Notes: There are 21 program services; the number of observations for each is given in the Years column. The panel has 158 total observations. See table 2for data sources.
a Firms holding at least a 1% share of program service’s stock in any year in the sample. ABC includes subsidiaries Hearst and Cap City/ABC; TCI includes subsidiary Liberty Media Inc.; Time Warner includes

subsidiary HBO.
b Includes cable television systems, SMATV, and other distribution technologies.
c Includes expenses incurred for other Turner services.
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number of subscribers a service has is directly affected by
the number of systems that carry the service. On the other
hand, we maintain thatSYSTEMSkt does not directly affect
ADREVkt; that is, advertising revenue should only depend on
the number of final subscribers, independent of the distribu-
tion of these subscribers across systems.

Estimation results for the first three powers ofSUBSare
summarized in table 4. Comparing the fixed-effects and
first-difference estimates, the point estimates for first-
difference estimator are smaller than those of the fixed-
effects estimator for all but one coefficient. A bias toward
zero for the first difference is suggestive of correlation
between the regressor and the error term (Hausman &
Griliches, 1986). Further, the fixed-effects and first-
difference estimates are significantly different from each
other as indicated by a Hausman test.17 Table 4 also presents
the IV fixed-effects estimates. Much of the variation in
SUBSis captured by the first-stage regression ofSUBSon
the instruments: the adjustedR2 for the first-stage regression
with SUBSis 0.879, forSUBS2 is 0.917, and forSUBS3 is
0.898. In all specifications, the owner-cross-time dummies
are jointly significant at the 5% level.18

A series estimator for the functionf in equation (7) was
derived by allowing the order of polynomials inSUBSto
increase until a criterion function was minimized. The
criterion function which we adopt is a sum of squared,
adjusted residuals:

o
k51

K

o
t5Tk

Tk

[X8kt(X8X)21Xktêkt] 2

whereêkt is the estimated residual from equation (7),X is the
matrix of regressors, andXkt is the row vector of regressors

for observationkt. The series estimator was calculated for
both the fixed-effects and the IV fixed-effects specifications.
With both, the criterion was minimized by a third-order
polynomial inSUBS. Figure 4 provides a graphical illustra-
tion of the results from the series estimation. The quadratic
curve is globally convex for both estimators. The cubic
curve, which minimizes the criterion function, has an
inverse S-shape: concave for low values ofSUBS, and
convex for high values. Intuitively, since the theory devel-
oped in the previous section identifies the sign of the
bargaining effect with curvature of the surplus function at
the margin, the relevant portion of the estimated advertising
revenue function is that for high values ofSUBS. The fact
that this portion is convex suggests that mergers between
cable operators would have a negative bargaining effect.

Our formal tests of the preceding claims are discussed
with the aid of figure 5. Figure 5 isolates the cubic
specification for the fixed-effects and IV fixed-effects estima-
tors and presents a confidence sleeve around the curves. For
each value ofSUBS, the predicted value of advertising
revenue lies within the sleeve with 95% confidence. Given
the estimated form of the advertising revenue function,

f (SUBS, b̂) 5 b̂1SUBS1 b̂2SUBS2 1 b̂3SUBS3, (10)

the curvature off can be computed from the second
derivative

2f

SUBS2
5 2b̂2 1 6b̂3SUBS.

Note that the curvature of the estimatedf is not global but
depends on the magnitude ofSUBS. For each value ofSUBS,
we test the null hypothesis of no curvature

H0 :
2f

SUBS2
5 0

versus the two-sided alternative. We perform a Wald test,
equivalent to testing a linear restriction on the coefficientsb̂.
The null could not be rejected at the 5% level for the values

17 For the regression with one power ofSUBS, the Hausman test statistic
for equality between the fixed effects and first difference parameter
estimates (distributedx64

2 under the null) is 58.2, significant at the 1% level.
Hausman tests for the regressions involving higher powers ofSUBS
rejected parameter equality with equal significance.

18 One interesting finding is that the Turner ownership dummy is
significantly negative at the beginning of the sample period but becomes
significantly positive by the end of the sample period.

TABLE 4.—ESTIMATION RESULTS

Variable

One Power ofSUBS Two Powers ofSUBS Three Powers ofSUBS

Fixed
Effects

First
Difference

IV Fixed
Effects

Fixed
Effects

First
Difference

IV Fixed
Effects

Fixed
Effects

First
Difference

IV Fixed
Effects

SUBS 1.08 0.08 1.03 21.02 21.70 20.80 2.09 0.30 3.32
(0.17) (0.41) (0.20) (0.55) (0.67) (0.64) (1.14) (1.69) (1.81)

SUBS2 — — — 2.92 2.88 2.63 28.42 23.64 213.37
(3102) (0.72) (0.90) (0.88) (3.76) (5.17) (6.65)

SUBS3 — — — — — — 1.20 0.69 1.80
(3103) (0.40) (0.54) (0.70)

EXPS 0.63 0.44 0.64 0.53 0.40 0.54 0.47 0.40 0.40
(0.05) (0.06) (0.05) (0.05) (0.05) (0.05) (0.05) (0.05) (0.08)

N 158 137 158 158 137 158 158 137 158
AdjustedR2 0.863 0.491 — 0.887 0.566 — 0.899 0.571 —

Notes: Time dummies and owner-cross-time dummies included in all specifications. Standard errors shown in parentheses below coefficient estimates. For the IV Fixed-Effects specification, the instruments forSUBS
include powers ofSYSTEMSup to the sixth.
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of SUBSin the region of figure 5 between the dotted lines.
The second derivative was significantly negative in the
region labelled ‘‘concave’’ and significantly positive in the
region labelled ‘‘convex.’’ The mean ofSUBSin the data set
(32.4 million) and the median (32.5 million) both lie in the
convex region, implying that the surplus function is signifi-
cantly convex for the average program service.

As a direct test of the hypothesis that the bargaining effect
of buyer merger is negative, we compute an estimate,BP̂, of
the theoretical bargaining term,BP, using our data. That is,
we substitute the estimated cubic advertising-revenue func-
tion in the formula forBP from equation (4). Although the
theoretical model has one supplier, in cable there are many
suppliers of program services. Thus, the bargaining effects
BP̂k for individual program services must be summed to
produce an estimate of the total bargaining effect:BP̂ 5

Sk51
K BP̂k. Let q1 and q2 be the number of subscribers for

cable operators 1 and 2. Upon substituting equation (7) into
equation (4) and rearranging,

BP̂k 5 f (SUBSk 2 q1) 1 f (SUBSk 2 q2)

2 f (SUBSk)2 f (SUBSk 2 q1 2 q2),

where theb̂ argument off has been suppressed. Note that the
terms besidesf in equation (7) cancel out. Substituting from
equation (10) forf and summing overk, it can be shown that
BP̂ is proportional to

2(2b̂21 6b̂3SUBS) 1 3b̂3(q1 1 q2), (11)

where

SUBS;
1

K o
k51

K

SUBSk.

The expression in equation (11) has a simple interpretation.
The first term is the second derivative off evaluated at the
mean of subscribers. This has been shown to be significantly
negative. The second term is increasing in the size of the
merged cable operator (true sinceb̂3 . 0). For very small
cable operators, the second term will be negligible; since we
have shown the first term is significantly negative,B̂P will
be significantly negative. If the cable operators are large
enough, the second term may swamp the first and their

FIGURE 4.—SERIESESTIMATION OF ADVERTISING REVENUE FUNCTION FIGURE 5.—CUBIC ADVERTISING REVENUE FUNCTION WITH CONFIDENCESLEEVE
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merger may have a positive bargaining effect. In graphical
terms (refer to figure 5), the cable operators may be so large
that subtracting their joint size from the size of the average
program service puts them in the concave region.

In fact, even for the largest cable operators, equation (11)
is significantly negative. We evaluate (11) using 1991 data
for q1, q2, and SUBS and using the largest two cable
operators forq1 and q2.19 With the fixed-effects estimator,
equation (11) equals20.084 with a standard error of 0.016;
with the IV fixed-effects estimator, equation (11) equals
20.108 with a standard error of 0.029. In both cases,
equation (11) is significantly negative at the 1% level. For
cable operators smaller than the largest two,BP̂ would be
even more negative. It is possible to calculate the size of the
cable operators necessary for the bargaining effect to be
positive: using the fixed-effects estimator, the cable opera-
tors would need to serve over 39.1 million subscribers
jointly (36.3 million using the IV fixed-effects estimator).
This is well over twice the combined size of the largest two
cable operators in 1991.

The general finding of convexity is striking because it
appears to contradict the empirical result found in various
articles in the marketing literature that consumers’ response
to advertising is concave in the level of advertising expendi-
tures (Simon & Arndt, 1980). The contradiction disappears
upon further consideration. First, the marketing literature
focuses on the frequency of ads rather than the extent of the
population covered, as we do in the present paper. Further, as
argued by Mahajan and Muller (1986), even if the advertising-
response function were convex, it would be difficult to
uncover this fact using consumer-level data due to pulse
advertising: by alternating between low and high advertising
levels, advertisers can effectively linearize any convex
portion of the response function. In addition, the marketing
literature is not unamimous on the concavity finding. For
example, Kanetkar et al. (1986) find that high levels of
advertising exposure tend to decrease consumers’ price
sensitivity even if substitute products are being advertised.

Three possible explanations for the convexity of the
advertising-revenue function can be gleaned from the mar-
keting literature. A first explanation relies on the existence of
the word-of-mouth effects of advertising: i.e., some consum-
ers may learn about a product’s existence or attributes
indirectly through others who were previously exposed to
advertising. Bass’s (1969) model, which incorporates word-
of-mouth effects, shows that the rate of adoption of a durable
by consumers may be increasing in the number of consum-
ers who have adopted. Applied to the case of advertising,
this would imply a convex advertising-effectiveness func-

tion, and thus a convex advertising-revenue function.20 A
second explanation relies on the existence of scale econo-
mies for advertising agencies. For example, there may be
fixed costs of producing television commercials; the larger
this fixed cost, the greater the net benefit per subscriber from
advertising on a large scale. Alternatively, advertising agen-
cies that are able to deal with a few large media outlets may
economize on transactions costs.21 Empirically, Silk and
Berndt (1993) find highly significant scale economies for
advertising agencies, especially those involved in national
television advertising. A third explanation relies on competi-
tion among advertisers who produce substitute products. In
equilibrium in Villas-Boas’s (1993) model, competing firms
engage in pulse advertising out of phase with competitors’
pulses. The marginal effectiveness of advertising remains
high even at high advertising levels because rivals’ advertis-
ing levels are low. Villas-Boas’s empirical results confirm
the prevalence of pulse advertising in eight of nine different
product categories.

V. Conclusion

The conventional wisdom—that larger buyers pay lower
prices to sellers—motivates our study of the effects of buyer
size on the bargaining process. Our theoretical model
involves a seller with market power (the upstream firm) and
many buyers (the downstream firms, assumed to be monopo-
lists in their respective markets). The seller simultaneously
bargains with each buyer, and each outcome is characterized
by the Nash bargaining solution. The analysis focuses on the
equilibrium downstream structure, allowing buyers to merge
(and thus alter their size) prior to negotiations with the seller.

We decompose the effect of buyer merger into three
categories: downstream efficiencies, upstream efficiencies,
and bargaining effects.

● Merger may alter buyers’ efficiency for the usual
reasons. We show that efficiency-improving mergers
may actually increase the merging buyers’ payment to
the seller because the seller appropriates some of the
buyers’ increased surplus through the bargaining
process.

● A merger that makes the merging buyers more efficient
may increase the quantity purchased from the seller. An
increase in the quantity purchased from the seller may
affect its marginal surplus, an effect labeledupstream
effıciency.We show that buyer mergers with a positive
upstream-efficiency effect may reduce the merging
buyers’ payment to the seller.

● Merger may also alter buyers’ bargaining outcome, in
the absence of efficiency effects, depending on the

19 Data on the size distribution of cable operators in 1991 was taken from
The Cable TV Financial Databook(1991). We combined operators that
were determined from previous work (Chipty, 1995) to be subsidiaries of a
common owner. The largest cable operator in 1991 was TCI, at 10.3
million subscribers, followed by Time Warner, with 6.6 million.SUBS
equals 43.2 million in 1991.

20 Bass’s (1969) model produces an S-shaped function for adoption rates,
initially convex and eventually concave. It is plausible that cable advertis-
ing is used for products on the convex portion of their adoption curves, i.e.,
early in their product life-cycle. See Bass et al. (1994) for an extension of
the basic model to account for price and advertising effects.

21 We thank a referee for providing this explanation.
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shape of the seller’s gross surplus function (gross of
buyers’ payments). Unmerged buyers negotiate over
their marginal contribution to seller surplus, but merged
buyers negotiate over the average of their combined
contributions to seller surplus. It follows that merger
enhances buyers’ bargaining position if the seller’s
gross surplus function is concave in total quantity and
not if it is convex. Other forms for the function may
lead to mixed downstream industry structures.

We provide direct empirical evidence on the effect of
buyer merger on the bargaining process, using panel data
from the cable-television industry. The robust result emerg-
ing from a number of different specifications is that the gross
surplus function for a program service supplier is convex in
the relevant region. This finding implies that merger worsens
rather than enhances buyers’ bargaining position. In other
words, absent production efficiencies, merger reduces the
surplus appropriated by operators during negotiations with a
program service supplier. Thus, within the framework of the
model, efficiency effects (upstream or downstream) are the
remaining explanation of the observations that buyers do
merge and large buyers reportedly are more successful in
their negotiations with sellers.

In focusing on pure bargaining effects, our framework
abstracts from a number of potentially salient issues in cable
television; therefore, we have not ruled out all alternative
mechanisms through which buyer size can affect market
outcomes in this industry. For example, buyer size may
affect the transfer price by changing incentives for vertical
integration22 or by stimulating increased competition among
rival suppliers.23 One interesting alternative which has been
the subject of a number of empirical studies is that program
services may integrate vertically with cable operators to
foreclose rival program services. Salinger (1988) and Water-
man and Weiss (1996) find that cable operators that are
vertically integrated with premium program services tend to
carry affiliated pay channels and to exclude rival pay
channels. Chipty (1997) finds this exclusionary behavior
extends to basic program services. Our work should be
thought of as highlighting the importance of understanding
how these other mechanisms may operate in the cable
industry.
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APPENDIX A:
EFFICIENCY EFFECTS OF BUYER MERGER

As has been modeled formally by Grossman and Hart (1986), horizontal
merger may increase or decrease buyers’ productive efficiency. Thus,DE may
be nonzero. Indirect evidence on the magnitude ofDE can be obtained from
analyzing the effect of buyer merger on final-good prices. Letvm(q1, q2) denote
the gross surplus function of buyers 1 and 2 if they are merged, as distinct from
gross surplus functionsv1

s(q1) and v2
s(q2) if they are separate. Suppose that

buyer merger has no effect on the gross surplus functions of the downstream
firms; i.e.

v 112
m (q1, q2) 5 v 1

s(q1) 1 v 2
s(q2).

In view of the objective functions determiningqi
m andqi

s, it is immediate
thatq112

m 5 q1
s 1 q2

s andqi
m 5 qi

s for i 5 3, . . . ,n, implying that final-good
price is unaffected by merger. Consequently, if buyer merger affects the
final-good price, then merger must change the downstream gross surplus
functions; and so the efficiency effectsDE andUE will be (generically)
nonzero.

Under plausible conditions outlined in the subsequent discussion, the
direction of the effect of merger on the merging buyers’ output of the final
good can serve as a proxy for the sign ofDE 1 UE: if merger increases the
output of buyers 1 and 2, thenDE 1 UE . 0; otherwise,DE 1 UE , 0.
Suppose that the effect of merger on the gross surplus of buyers 1 and 2 can
be parameterized bya [ R:

v112(q1, q2, a) 5 5v 1
s(q1) 1 v 2

s(q2) a 5 as

v 112
m (q11 q2) a 5 am

where, without loss of generality,am . as. With this parametrization,
merger enhances downstream efficiency ifv112/a . 0. The increment to
total surplus provided by buyers 1 and 2, depending on whether they are
merged, can be written as

v112 (q1, q2, a) 1 V(Q*
[1,2](a) 1 q11 q2) 2 V(Q*

[1,2](a)), (12)

where we have definedQ*
[1,2](am) ; Q[112]

m and Q*
[1,2](as) ; Q[1,2]

s . The
following proposition provides sufficient conditions for the aggregate
efficiency effect of merger to be positive:

Proposition 3 Supposev112/a . 0. If q112
m . q1

s 1 q2
s, thenDE 1 UE

. 0 whether V(Q) is globally concave or convex.

Proof. Let D(a) denote the function in equation (12). By the envelope
theorem,

dD

da
5

v112

a
1 [V8(Q*(a)) 2 V8(Q*

[1,2](a))]
dQ*

[1,2](a)

da

5
v112

a
1

dQ*
[1,2](a)

da
e

Q*
[1,2](a)

Q*(a)
V9(Q) dQ,

whereQ*(a) 5 Qm if a 5 am andQ*(a) 5 Qs if a 5 as. By assumption,
the first two derivatives of the last line are positive. We are left to
determine the sign of the integral.

Suppose first thatV9(Q) . 0. For i 5 3, . . . ,n, the first-order condi-
tion for the optimal quantityq*

i is

v8i (x) 1 V8(Q*
[i] )5 0.

This first-order condition is increasing in the output of buyers 1 and 2 and
is increasing inq*j for j Þ i, 1 1 2. By Theorem 4 of Milgrom and Roberts
(1994),q*

i is increasing in the output of buyers 1 and 2 fori 5 3, . . . ,n.
Hence,dQ*

[1,2](a)/da . 0. Similar calculations can be used to show that if
V9(Q) , 0, thendQ*

[1,2](a)/da , 0. Q.E.D.

Intuitively, the proposition states that the total efficiency termDE 1 UE
is positive if equilibrium output for buyers increases with their merger and
if the downstream efficiency termDE is positive.

APPENDIX B: S-SHAPED SURPLUS FUNCTION

AssumeV(Q) is S-shaped, and letQp.o.i. be the point of inflection. Suppose
that there are no efficiency effects of merger, so thatQs 5 Qm 5 Q*. Suppose
further that, prior to a merger stage, buyers are atomistic; i.e.,qi

s is infinitesimal.
Let I s be the index set for the continuum of buyers, so

e
I s q i

s 5 Q*.

Suppose that, in a merger stage, buyers can freely form larger buyers of
sizeqi

m, i 5 1, . . . ,n. It turns out that the downstream market structure that
maximizes the share of the surplus accruing to the buyers, called the
optimal buyer configuration,can be characterized by the following
proposition:

Proposition 4 Suppose that V(Q) is S-shaped, that initially infinitesimal
buyers can merge to form discrete-sized buyers and that these mergers only
have bargaining effects. In the optimal buyer configuration, V8(Q 2 qi

m) 5
V8(Q 2 qj

m) for all i, j. Further, qi
m 1 qj

m . Q* 2 Qp.o.i. for all i,j.

Proof. The optimal buyer configuration involves the choice ofqi for
i 5 1, . . . ,n to maximize

o
i51

n

[V(Q*) 2 V(Q* 2 qi)]

subject toSi51
n qi 5 Q* and qi $ 0 for i 5 1, . . . ,n. The associated

Lagrangian is

L 5 o
i51

n

[V(Q*) 2 V(Q* 2 qi)] 1 l 1Q* 2 o
i51

n

qi2 2 o
i51

n

µiqi.

The first-order necessary conditions are

V8(Q* 2 qi) 5 l 1 µi
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for i 5 1, . . . ,n. The complementary slackness conditions, µiqi 5 0, i 5
1, . . . ,n, imply that

V8(Q* 2 qi) 5 V8(Q* 2 qj)

for i, j such thatqi, qj . 0.
Suppose there existi, j such thatqi 1 qj , Q* 2 Qp.o.i.. SinceV(Q) is

concave in the relevant region. Proposition 2 implies thatBP. 0. Since, in
addition, we have assumed there are no other effects of merger besides
bargaining effects, buyersi andj would gain from merger; so the proposed
configuration cannot be the optimal configuration of buyers.Q.E.D.

The first result implies that buyers provide the same marginal contribu-
tion to the supplier’s gross surplus in the optimal buyer configuration. The
second result implies that buyers cannot be too small in the optimal buyer
configuration. If buyers are small enough, the portion ofV(Q) that
determines their marginal contribution to the supplier’s gross surplus is

concave; applying the results from Proposition 2, these buyer can increase
their surplus by merging.

Using Proposition 4, the optimal buyer configuration can be computed
in particular examples. Consider an example in which

V(Q) 5 Q2 1 0.089Q3 2 0.033Q4

and in whichQ* 5 5. It can be shown that Proposition 4 rules out all
industry configurations except for three: a single firm of size 5, two firms
of size 5/2, and three firms of size 5/3. For example, to see that the two-firm
industry configuration must involve firms of size 5/2, note Proposition 4
implies that buyer sizesq1 andq2 must solveV8(5 2 q1) 5 V8(5 2 q2) and
q1 1 q2 5 5, simultaneously. The calculations for configurations involving
more than two buyers is left to the reader. Finally, it can easily be
calculated that the configuration with two firms of equal size provides the
buyers with more surplus than either the single- or three-firm configura-
tions.
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