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Abstract

We use a Cournot model with complementary demands to derive sufficient conditions for mergers
that increase market concentration and multi-market participation to lower prices, raise industry
profits and hence increase economic welfare. Notably, these findings do not depend upon the
realization of merger economies. This analysis may have special relevance for mergers in network
industries, including the telecommunications and transportation industries, wherein policymakers
have expressed concern about recent consolidation trends.

1 Introduction

Consider a merger between two firms that simultaneously increases both market
concentration and multi-market participation. A merger of this type gives rise to two
separate effects. The first effect is an increase in market concentration that places upward
pressure on market price, ceteris paribus. The second effect is an increase in multi-market
participation that compounds the upward pressure on market price in the case of
substitutes, and exerts countervailing downward pressure on market price in the case of
complements. Complementary demands are typical in network industries because an
increase in traffic flows from one node to another node on a telecommunications or
transportation network generates an increase in traffic flows in the reverse direction and to
other nodes on the network as well.

The specific problem under analysis can be illustrated with the aid of Figure 1. There
are assumed to be four separate markets, A, B, C and D, and four market providers, 1, 2, 3,
and 4. A merger is proposed between provider 1 and provider 2. This merger
simultaneously increases concentration in markets A and C and increases multi-market
participation in markets B and D,' thereby giving rise to the countervailing effect on prices
discussed above.

* Department of Economics, Kansas State University, Waters Hall Manhattan, KS 66506-4001. Email:
weisman@ksu.edu The author is grateful to an anonymous referee and the editor, Julian Wright, for
constructive suggestions for revision and to Mark Jamison, Alfred Kahn, Michael Klass, Dale Lehman,
David Sappington, Lester Taylor and Roger Woock for helpful discussions. The usual caveat applies.

" In markets B and D, there is one multi-market provider, pre-merger, and two multi-market providers, post-
merger.
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Figure 1: Network traffic flows

Weisman (2003) shows that mergers that increase both market concentration and multi-
market participation can yield non-increasing prices when demands are complementary.
The framework employed in his analysis was restricted to one in which the market was
served exclusively by either single-market providers (SMPs) or multi-market providers
(MMPs). This paper develops a more general framework for evaluating mergers when
SMPs and MMPs operate simultaneously in the market. We derive sufficient conditions for
mergers that increase both market concentration and multi-market participation to lower
prices, raise industry profits and hence be welfare-enhancing. These findings do not
depend upon the realization of merger economies.

This analysis in this paper differs from Farrell and Shapiro (1990) in that the source of
the welfare gains from increased consolidation does not depend on the realization of
merger synergies, but rather on the recognition of demand complementarities. Nonetheless,
the parallels are noteworthy. For example, welfare can rise with market concentration in
the Farrell and Shapiro framework if demand is redistributed from relatively inefficient to
relatively efficient firms. In this analysis, welfare can rise with market concentration if
demand is redistributed from SMPs to MMPs. This occurs because the effective “super
elasticity” confronting the MMPs in the case of complementary demands is higher than the
own price elasticity confronting the SMPs.

Jamison (2002) was one of the first to recognize the possibility that mergers that
internalize network externalities can raise welfare despite an increase in market
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concentration and the absence of merger economies.” In similar fashion to Jamison, this
paper employs a Cournot framework with complementary demands to evaluate the welfare
effects of mergers. This work differs from Jamison in three respects. First, we derive an
actual measure of the marginal rate of substitution of MMPs for market providers such that
prices are non-increasing, post-merger. Second, we derive (closed-form) sufficient
conditions for a merger that simultaneously increases market concentration and multi-
market participation to be welfare-enhancing. Finally, we do not explicitly consider the
endogenous choice of product quality or the manner in which a merger may influence
quality.

A literature related to multi-market mergers is that of multi-market contacts (Bernheim
and Whinston, 1990; Hughes and Oughton, 1993; Evans and Kessides, 1994).> This
literature investigates the manner in which cross-market contacts between firms may serve
to facilitate collusive market outcomes. In a related context, Philips and Mason (1996)
examine the influence of multi-market contacts in a regulatory setting. Specifically, they
explore the manner in which a tighter price cap in market X affects output in market Y.

The format for the remainder of this paper is as follows. The basic model and main
findings are developed in Section 2. The policy implications of this analysis are presented
in Section 3. Section 4 briefly summarizes the main findings and concludes.

2 The model

To investigate the problem of interest, we employ a Cournot model with complementary
demands in which SMPs and MMPs may serve the market simultaneously.* The novel
dimension of this analysis is not the Cournot framework per se, but rather the closed-form
solutions for prices and outputs that facilitate an equilibrium analysis of welfare-enhancing
mergers when demands are complementary.

Suppose that there are two identical markets — market A and market B. The inverse
demand functions for these two markets are given by

(1) P'=a-pO"+y0° and
2) P’ =a-pO" +10",
where a >0, B>y >0, Q' =(n—-k)q' +kq! and Q° =(n—k)q’ +kq’. The fact that

demands and marginal costs are linear and the markets are symmetric implies that there is
a unique equilibrium and that it is symmetric. Hence, ¢ = ¢” and ¢! = ¢” in equilibrium.

% In a related context, Weisman (1999) shows that mergers in the telecommunications industry may be pro-
competitive because the larger footprint of the merging firms provides greater incentives for entry into out-
of-region markets, ceteris paribus. That is to say, mergers enable telecommunications providers to
internalize network externalities.

3 See Bulow e. al and Cabral and Villas-Boas (forthcoming) for an analysis of multiproduct oligopoly. This
research is principally concerned with intra-firm product interaction when demands are interdependent. See
also Champsaur and Rochet (1989).

* See Economides and Salop (1992) for a modern treatment of Cournot competition with complementary
demands.
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The profit functions for the representative SMP and MMP in market A (market B) are
given, respectively, by

(3) I =¢/[a-pO" + 70" ~cl, and
@) 11, =q,[a- fO" +y0° —cl+q,la~ PO’ +y0" <.

Recognizing that ¢/ =¢” and ¢! =¢” in equilibrium and assuming an interior
solution, the Cournot-Nash equilibrium quantities are defined implicitly by the solution to
the following first-order conditions:

(5) 4 (= Pn=k)=Bla +k(r =Bl =c=at g

(6) G, :[(y = B)n=0)lg; +[(y = )k +Dlg,, =c - e

To focus explicitly on the relationship between own and cross-effects, let
p =60xy,where 8 >1. The following proposition establishes that the output of the MMP

exceeds that of the SMP in equilibrium, ceteris paribus.

Proposition 1. If o > ¢ and € > 1, then the unique Cournot-Nash equilibrium is given by
(5) and (6). If @ < 1, then no equilibrium exists.

Proof: Solving (5) and (6) using Cramer’s rule yields:

; , and
2

where|Z| =y’ [0-1][(n—k)(@—1)+O(k +1)] is the determinant of the coefficient matrix

associated with the linear system in (5) and (6). m

Substituting (7) and (8) into (1) or (2) and omitting superscripts since the markets are
identical yields the equilibrium market price, or

l[a—c][(n—=k)(@-1)+6k] |

9) Pr=a-
On+1)—(n—k)

> See Tirole (1988, p.70) for the pricing rule for a (price-setting) multi-product monopolist with
interdependent demands.
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It is immediate from (9) that the equilibrium market price is decreasing in the number of
market providers (n) and the number of MMPs (k), ceteris paribus. In the next proposition,
we identify the precise nature of the trade-off between n and £.

> 1 in the equilibrium defined by (5) and (6) iff 8 (1, 2].

dP*=0

Proposition 2. — dan

Proof: Taking the total differential of (9) with respect to n and £, setting the resulting
expression equal to zero, and simplifying yields

oy A v 1
dk|py (0-1y 6-1

Since n and k are integers, a merger that results in both a reduced number of market
providers and an increased number of MMPs with market price remaining unchanged
satisfies

(11) ﬁm:aea,z].-

Proposition 2 provides the marginal rate of substitution of MMPs for market providers. In
order for this trade-off to exist, 1< # < 2. Hence, for cross-effects that are “sufficiently

large,” mergers that increase market concentration do not necessarily cause prices to rise,
even in the absence of merger economies.

The following two propositions derive conditions under which industry consolidation
results in non-increasing prices and non-decreasing profits, respectively.
Proposition 3. Let the initial market structure be given by n > 1 SMPs and £ > 0 MMPs,

where n—k > 2. Suppose that An =-1 and Ak =+1, then if 8 € (1,2] in the equilibrium
defined by (5) and (6), AP = —Z—P+Z—IZ <0, with the inequality holding strictly for
n

0 e(l,2).

Proof: Computing AP from (9) and simplifying yields

(12) AP= [a—cllollo-2] _,
[0 +D=(n-k)T

b

for 1< @ <2 upon appeal to Proposition 1. m

The existence of an equilibrium requires that 8 >1, so we focus on the condition that

60 <2. Recall that 8 captures the relationship between own and cross-effects. To provide
the economic intuition underlying Proposition 3, note that if € is sufficiently large, the
price-increasing effect associated with decreasing n» dominates the price-decreasing effect
of increasing k. This is the rationale for the upper bound on 6.

Recognizing that the two markets are symmetric, total industry profits are given by

133



Review of Network Economics Vol.4, Issue 2 — June 2005

(13) T =2(n—k)I1 +AT,,

where the reduced-form profit functions for the representative SMP and MMP are given,
respectively, by

Olo—c]’

- and
M0 +1)—(n—k)]

(14) I (n,k) =

20°[a -]’

(3 1L, k) = Bt D)~ (T

Proposition 4. Let the initial market structure be given by n > 1 SMPs and £ = 0 MMPs.
Suppose that An =—1 and Ak =+1, then in the equilibrium defined by (5) and (6),

@ am=-T M o1,  oro> 2
dn dk n—1
Giy am=— o g 7k oon.
dn dk n—1
Proof: The interval (1, n- 11{) is non-degenerate iff k£ = 0. Using (14) and (15), computing
n —_—

AIT and simplifying yields

(16) Al = 20[a -] X{Z—H}( Ol-n)+n—-k
- AOn+1)—(m-k)J 0-1 Om+1)-(n—k) |

The first term on the RHS of (16) is strictly positive. The signs of the second and third
terms on the RHS of (16) take on the signs of their respective numerators since € >1 in
equilibrium by Proposition 1. It follows that

(17) sgn{AIl} =sgn{2 -6} xsgn{@(l-n)+n—k}.

n—k

The proof of (ii) follows from the fact that AIT=0 for § =2 or 8 = T The proof of (i)

n—
requires that the two cases of <2 and 6 >2 be examined. In the case of 6<2,
n—k
n-1
n—k

sgn{AIl} > 0= sgn{@(1-n)+(n—k)} <0, or 6> , which is implied by

n—

sgn{ll} >0=sgn{f(1-n)+n—-k} >0, or @ < In the case of 6>2,

9>2sincen <2Vmn>landVn2k>20.m

n—1
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Proposition 2 provides sufficient conditions for the proposed change in market
structure to increase industry profits. There are two cases of interest. If the change in
industry structure yields a decrease in market price(d < 2), then the increase in industry
output must be sufficiently large to increase overall industry profits. If the change in
industry structure yields an increase in market price (€ > 2), then the decrease in industry
output must not be so large as to reduce overall industry profits.

Finally, observe that n-
n —_—

is monotonically decreasing in » at k = 0 and therefore the

interval (1, %] grows larger with fewer market participants. This implies that industry

consolidation and multi-market participation have a more pronounced effect on industry
profits when there are a relatively small number of market participants.

The following proposition establishes sufficient conditions for industry consolidation
to be welfare-enhancing.

Proposition 5. Let the initial market structure be given by n > 1 SMPs and £ = 0 MMPs.

Suppose that An =—1 and Ak =+1, then if € (], n- llc] in the equilibrium defined by (5)
n —_—
and (6), (i) AH > 0; (ii) AP <0; and (iii) AIT >0 with the inequalities holding strictly for
oeca =5,
n—1

Proof: The proof for (i) follows directly from (7) and (8). Industry consolidation that yields
non-increasing (respectively, decreasing) prices requires that 6 e (1,2] (respectively,

0 €(1,2)) from Proposition 3. Industry consolidation that yields non-decreasing

n—k

(respectively increasing) profits requires that & e(l, 1] or €2>2 (respectively,

n—k
n —
increasing prices and non-decreasing industry profits satisfies

de(l, )or 8 >2) from Proposition 4. It follows that a merger that yields non-

n—k n—k
=,
n—l] ( n—1

(18) 1,21 (, ],

. n—
since
n—
merger that yields strictly decreasing prices and strictly increasing industry profits satisfies

<2Vn>landVn >k >0. Finally, to complete the proofs for (ii) and (iii), a

n—k
n—1

(19) G e (1,2)m(1,%) -1, 75 u

A sufficient condition for economic welfare to be non-decreasing is that both the non-
increasing price condition of Proposition 3 and the non-decreasing profit condition of
Proposition 4 hold simultaneously. This, in turn, requires that (i) 1<6 <2 and (ii)
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n—k . n—k
Since
n—1 n—1
welfare to be non-decreasing, post-merger.
The following is an example of welfare-enhancing industry consolidation that satisfies

the conditions of Proposition 5.

1<8<

<2 for all n>1, condition (ii) is a sufficient condition for

Example 1.

For the demand system in (1) and (2), let & =20, c =2, f =2 and y = 1.6. Suppose that n
=3 and k = 0 so that there are initially 3 SMPs and 0 MMPs operating in each market.
Observe also that (19) is satisfied since 8 =1.25 € (1, 1.5). The equilibrium output of each

SMP is 5.625 and total output in each market is 16.875. The Herfindahl-Hirschman Index
in each market is 0.3333. The market price is 13.25 and industry profits are 380. Following
consolidation, n = 2 and k = 1. The equilibrium output of the SMP and the MMP in each
market are 4.091 and 20.455, respectively. Total output in each market is 24.545. The
Herfindahl-Hirschman Index rises to 0.7222, market price decreases to 10.182 and industry
profits increase to 401.65.

3 Policy implications

The findings of this analysis may be applied to mergers in network industries,’ including
telecommunications (Lehman and Weisman, 2000; Dreazen, 2002),” commercial airlines
(Morrison and Winston, 2000),* and railroads (Grimm and Winston, 2000; Park et. al.,
2001). In each of these industries, the United States Government has recently expressed
concerns about increasing levels of market concentration and potentially adverse effects on
consumer welfare.

With respect to the telecommunications industry, and wireless telecommunications, in
particular, the industry appears poised for significant consolidation as market providers
seek to expand the size of their footprint.” There are currently five wireless
telecommunications providers in the U.S. with a “national footprint,”'” and a large number
of non-national or regional providers.'" "* It is anticipated that any wholesale movement to

® This is not to suggest that the applications discussed herein are necessarily restricted to network industries.
Consider, for example, the possibility that consumption of a particular good in one market increases the
likelihood of consumption of that good in another market.

" Empirical demand analysis in the telecommunications industry confirms the existence of demand
complementarities in the form of point-to-point traffic patterns. See, for example, Taylor (1994) and Larson
et. al. (1989).

¥ These findings may have implications not only for mergers, but also for alliances between commercial
airlines. For example, Brueckner and Whalen (2000) found that international alliances can reduce interline
airfares without necessarily raising fares in those markets in which the alliance partners compete directly. In
addition, mergers between air transport companies can serve to increase the number and frequency of flights.
In this case, the merger can serve not only to reduce prices, but to increase quality as well. See Jamison
(2002) for an analysis of how mergers can lead to enhanced quality.

? The recent merger between AT&T Wireless and Cingular created the largest cellphone provider in the U.S.
See Latour ef al. (2004), The Wall Street Journal (2004) and FCC (2004B). See also Baranes and Flochel
(2003).

10 These are Cingular, Nextel, Sprint PCS, T-Mobile, and Verizon Wireless. See FCC (2004A, 9 36).

! These carriers collectively operate 3,123 wireless systems in the U.S. and serve in excess of 171 million
subscribers as of November 5, 2004. See CTIA at http://www.ctia.org/and CTIA (2004).
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consolidate would invite antitrust scrutiny as policymakers may be concerned that higher
levels of concentration will lead to higher prices.” The findings of this analysis suggest
that the price-decreasing effect of multi-market participation may dominate the price-
increasing effect of greater concentration. In other words, reducing the number of
independent providers through consolidation will allow for the internalization of demand
externalities and possibly lower prices,'* " despite reduced competition.

Concerns about the possible adverse effects of further consolidation among railroads,
and the emergence of a “transcontinental railroad duopoly,” in particular,'® recently led the
Surface Transportation Board (STB) to revise its policies governing mergers and
acquisitions.”” The STB noted that it “would require applicants in future merger
proceedings to present proposals that enhance, not merely preserve, competition, in order
to secure our approval.”'® "

The key premise underlying the STB’s revised merger policy is apparently that reduced
competition in the industry would necessarily lead to higher prices, in part, because the
“efficiencies ... likely to be realized from further downsizing of rail route systems are
limited.”® The findings of this analysis suggest that further consolidation among railroads,
even consolidation to a “transcontinental railroad duopoly,” could potentially lead to lower
prices even if such consolidation yields no additional merger economies.”'

Similar issues arise with respect to commercial aviation in the United States.” The
poor financial health of several major airlines, including Delta and U.S. Airways,” can be

12 According to the FCC, 276 million people, or 97 percent of the population in the U.S., live in counties in
which there are 3 or more wireless providers. Approximately 250 million people, or 87 percent of the
population in the U.S., live in counties in which there are 5 or more wireless providers. More than 216
million people, or 76 percent of the population in the U.S., can now choose from among 6 or more different
wireless providers. Finally, 84 million people, or almost 30 percent of the population, live in counties served
by 7 or more different wireless providers. See FCC (2004A, 4 49). This increasing competition has led to a
pronounced reduction in prices. For example, average revenue per minute declined from $0.47 per minute in
1994 to $0.10 at the beginning of 2003, a reduction of 79 percent. See FCC (2004A,  171).

3 Latour et al. (2004) caution that “industry consolidation could lead to higher prices for consumers.”

' These are sometimes referred to as “network effects” or network externalities. See Liebowitz and Margolis
(2002) for a comprehensive survey of the literature.

!5 Baranes and Flochel (2003) show that telecommunications carriers internalize call externalities for on-net
calls, but not for off-net calls. The implication is that a merger between telecommunications carriers provides
stronger incentives to internalize call externalities, ceteris paribus. Notably, this is the case even when there
are interconnection agreements in existence prior to the merger.

16 STB, 2001, p.43.

17 As a result of consolidation, the number of Class I railroads in the U.S. declined from 40 in 1980 to 12 in
1993 (Association of American Railroads, 1981, p.2; 1994, p.3). [Class I railroads are defined by operating
revenue thresholds that are adjusted annually for inflation. In 2002, a Class I railroad was defined as any
railroad with at least $272 million in annual revenues (Association of American Railroads, 2003, p.3)]. In
2003, there were only seven remaining Class I Railroads in the U.S. These are the Norfolk Southern, the
Kansas City Southern, the Burlington Northern/Santa Fe, the Canadian National, the Soo Line (owned by the
Canadian Pacific), the Union Pacific and CSX Transportation (STB, 2002, p.3).

'8 STB, 2001, p.10.

' The STB goes on to note that whereas their previous policy statement on mergers focused on “greater
economic efficiency” and “improved service” as the most likely and significant public service benefits, the
new policy statement adds enhanced competition as an important public interest benefit (STB, 2001, p.14).
2 STB, 2001, p.14.

21 In fact, despite significant consolidation in the railroad industry, inflation-adjusted, railroad rates have
decreased by more than 45 percent since 1984 (STB, 2001, note 11).

22 See Kahn (2004, chapter 2) for an insightful discussion of mergers and code-sharing alliances between the
commercial airlines.
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expected to trigger merger activity in the very near future. Policymakers will naturally
attempt to evaluate the trade-offs between increased market participation and multi-market
participation in terms of airline profitability and rate structures. The analysis in this paper
suggests that increased market concentration need not lead to higher prices if the
disciplinary effect of multi-market participation is sufficiently pronounced. In other words,
an exclusive focus on market concentration may lead policymakers astray.

4 Conclusion

This paper explores the trade-off between market concentration and multi-market
participation in a Cournot model with complementary demands. A key finding is that
mergers that increase both market concentration and multi-market participation can yield
lower prices, higher profits and hence increase economic welfare despite the absence of
merger economies. In other words, consumers can benefit from the integration of two
complementary firms despite the reduction in competition per se.

These findings may have important implications for recent consolidation trends in
network industries, including telecommunications and transportation. These industries
exhibit demand complementarities and multi-market participation — characteristics that
tend to bias traditional merger analysis against proposed mergers. More generally, this
analysis underscores the fact that mergers in network industries raise complexities that
may not be present in other industries.* It follows that antitrust practices that place undue
weight on market concentration, particularly in network industries, can lead policymakers
to block mergers that are actually welfare-enhancing.
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