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MERGERS BETWEEN ASYMMETRIC FIRMS:
PROFITABILITY AND WELFARE

Ramén Fauli-Oller

ABSTRACT

Using only information on the degree of concavity of demand and observable structural
variables as the market share of firms, a necessary and sufficient condition for a merger to

increase welfare is derived. On the profitability side, we obtain that when market size decreases

merger profitability increases.

Keywords: Mergers; Antitrust.







1. INTRODUCTION.

US Merger Guidelines rely on market concentration and market shares of merging partners to
infer the effect of a merger on welfare. In a Cournot setting, Farrell and Shapiro (1990),
considering very general demand and cost conditions, derived a sufficient condition for a
proposed merger to increase welfare that included information on market shares of firms. Levin
(1990) assuming that the marginal cost of firms is constant, obtained that any proposed merger
with a premerger joint market share lower than the 50% should be approved. The reason why

market shares play such a key role is that they are negatively correlated with marginal costs.

In both cases, results are derived assuming that as mergers are proposed they should be
profitable. Farrell and Shapiro (1990) notes that it is possible that unprofitable mergers increase
welfare, but they add that compulsory action or subsidies intended to carry them through would

go against the normal practices of antitrust policy.

However, in other countries Governments pursue an active merger policy. For example, in
Japan, the MITI has sponsored mergers in order to achieve the reorganization of industrial
sectors (Kester (1991)). Spain has also provided fiscal incentives to encourage mergers (Neven
et al. (1993) p.74). In these cases, it would be useful to estimate the welfare effect of mergers

independently of their profitability.

In the present paper, assuming that marginal cost is constant but it may differ among firms, I
study the welfare effect of mergers without assuming that they are profitable. Furthermore, the
condition obtained for a merger to increase welfare is both necessary and sufficient. This
condition only depends on the degree of concavity of demand, premerger market concentration
and the premerger market share of merging firms. It can be seen as a justification of the use by
Merger Guidelines of structural variables. Nevertheless, the implications driven by Merger

Guidelines from these variables do not always coincide with the ones obtained in our case. For



example, Merger Guidelines assume that the greater the Herfindahl Index the greater the welfare

loss of a merger. In our model, this is only true if demand is convex.

When a merger is not profitable but it increases welfare a policy of subsidies is necessary to
carry it through. We derive the lowest subsidy that induces firms to merge. We use the same

information as before and information on premerger aggregate output.

As market shares provide a crucial information to determine the effect on welfare of a merger,
they will also be very informative on the profitability of a merger. As far as firms are concerned
this is not very useful, because they have direct information on costs. However, given that
market shares are observable, the result will be applied to derive testable propositions about

when are mergers more likely to occur.

In the first place, I obtain that mergers will only be profitable between firms whose sizes are
different enough. A merger will only be profitable if the cost savings induced by it are high
enough. They are obtained by transferring output from the high cost merging partner to the low
cost merging partner and therefore increase with the cost differential.

In the second place, I obtain that when market demand decreases merger profitability increases.
We have just seen that merger profitability increases with the cost differential. But this cost
differential means nothing in absolute terms and it should be related to price. Then if market
size decreases, price decreases and the cost differential becomes relatively greater. This

increases merger profitability.

This last result differs from two previous results in the literature. If firms are symmetric and
marginal cost is constant, merger profitability does not depend on market size. This explains the
generality of the results obtained in this setting (see Salant et al (1983) and its generalization in
Cheung (1991) and Fauli-Oller (1997)). On the other hand, van Wegberg (1994) shows that if

firms face capacity constraints, mergers become more profitable when market size increases,




because non-participating firms expands output less after merger. My result agrees with the
empirical finding that horizontal mergers occur in declining industries as a device to rationalize

capacity (Dutz (1989) and Odagiri and Hase (1989)).

In the next Section the sufficient and necessary condition for a merger to increase welfare is
derived. In Section III, the lowest subsidy to induce a welfare-increasing merger is derived and
in section IV the negative relationship between market size and profitability is proved.

Concluding remarks bring the paper to an end.




2. OPTIMAL MERGER POLICY.

I study mergers in a market where firms are assumed to compete & la Cournot in any market

structure. They sell an homogenous product whose inverse demand is given by:

b+1

P(X) = A- XF;T’ where A>0and b > -1.

This demand satisfies that %%%f— (henceforth called the degree of concavity of demand) is

constant and it amounts to b. Marginal cost of production is constant, but they may differ
among firms. ¢; denotes the marginal cost of firm i. We assume that A is high enough such that
all firms in the market are active. b > -1 guarantees that, given any market structure, the
Cournot equilibrium exists and is unique. Note that b > -1 is equivalent to the standard

assumption:
P'"X) X + P'(X) < 0.

First of all, I calculate the social welfare given a market structure. Social Welfare is understood
as the sum of consumer surplus (CS) and industry profits (IT).

Given a market structure in equilibrium the following must hold for all firm i:

P(X)-ci = -P(X) x;.

Given that the marginal cost is constant, profits of firms can be written as:

m; = (P(X)-¢j) xi = -P'(X) xiz = Xb+2 s{?‘ , where s; is the market share of firm 1.

Therefore industry profits can be written as:

IT= XY+2 H, where H is the value of the Herfindahl Index in equilibrium.

Consumer surplus only depends on total sales in equilibrium (X) and is given by:




X
X (b+2) X(b+2) X (b+2) 1 3 X (b+2)
CS = ({P(X) dX -PX)X=AX- B2 AX + B+ D) = 5D (1- %) )= ®72)

Therefore Social Welfare (SW) amounts to:

SW=X(b+2) ( E}-j L H)

We want to compare the social welfare in two different market confi gurations:

1. The premerger one.

2. The postmerger one.

In an industry with n+1 firms, if a merger between firm i and firm k occurs, we go from
structure 1 to structure 2. The average costs of firm i and firm k are respectively given by ¢; and
ck . We have that ¢; < ck. I assume that the merged entity produces at the lowest cost ¢j. If
premerger and postmerger variables are denoted with superscript * and * respectively we have

that a merger increases welfare if:

X* (b+2) 1 * 1 A
()_(T) (m—l—H)— m-H > 0. (1)

This expression is unsatisfactory, because it includes postmerger variables. We proceed to
write these postmerger variables as a function of premerger variables.

We use the "infinitesimal merger" technique developed by Farrell and Shapiro (1990). The
merger can be usefully interpreted as the sum of infinitesimal reductions in the production of
firm k, driving its production to zero, while the other firms adjust their production such that
they maximize their profits. Equation (5) in Farrell and Shapiro (1990) traces the evolution of
industry sales and individual firm sales given this exogenous reduction in the production of

firmk:
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B

| | - bsj, for jzk.

b

The solution to this differential equation is given by:

xj(X) =K X-b- é_b , where K is a constant.

A
Given the initial condition X i= Xj(X"), we have:

The constant amounts to:

Then, we have

Adding for all j=k we get:

Rearranging, we get

A XA
. = bl
XJ—K(XA) 5

A XA
— b(x. =
K= (XVP (x; + Top)

* A X/\ X/\ X*
X =Xj(X*)=(Xj +1+_b)(X_*)b'ﬂ'5' (2)

A XA XA, 0 X*
X* = (XAxe+ 1) 7 BT

A
n+(1-sy )(b+1) A
xS = X )

b+1
n+ 3)

XA be1
(X—_*)( +1) = I N
n+(1—sk)(b+1)

Dividing (2) by X* and rearranging we obtain:

*— A _..1_ &bl _1_.
si= 5+ 51 PV T
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Using (3), we obtain

n+b+1
A
n+( 1—sk)(b+ 1

A A
1 (n+b+1) Sj +5)

)b+ @

ES A 1
si= (s 4 —) ( - .
1o b n+(1-sf() (b+1)

Combining (1), (3) and (4) and manipulating we obtain a necessary and sufficient condition for

a merger to increase welfare.

Proposition 1: In an industry with n+1 firms, a two-firm merger increases welfare if and only

if the following condition holds. It only depends on the premerger Herfindahl Index (H"), the
A

premerger market share of the inefficient merging partner (s ), and the degree of concavity of

demand (b).

HA [(_ij\"'l__) (b/(b+1)) 1]+
n+(1—sk)(b+l)

n+(1—s;;)(b+1) (sl/;)2 (n+1- (n+b+2)2)+2 sg (n+b+1)

n+b+1

+

w1 i+2)/(b+1)]

(n+(1—s/1::)(b+1))2

A
1 ([ n+(1—sk)(b+1
YY) n+b+1

)
J[(5+2)/(b+ D] 1) > 0,

Corollary of Proposition 1: If demand is linear (b=0) the previous expression reduces to:
A 2(n+1)
k= 20246045

The premerger Herfindahl Index (H?) increases the expression in Proposition 1 if demand is
strictly concave and decreases it if demand is strictly convex. The greater the concentration in a

market the more asymmetric firms are. This asymmetry will have a positive effect on welfare if
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big (low-cost) firms are about to increase production more after merger than small (high-cost)
firms. Equation (5) in Farrell and Shapiro (1990) stated above, says that this will only be the
case if demand is strictly concave and that the opposite will happen if demand is strictly
convex.! When demand is linear, all firms independently of their costs increase production by
the same amount after a merger. This explains why the Herfindahl Index does not play any role

in determining the welfare effect of mergers in this particular case.

3. THE SUBSIDIES.

Suppose that a merger increases welfare and at the same time it is profitable for some firm in the
market. Then this firm will propose the merger and the antitrust body will approve it. No public
intervention is needed in this case. However, if a merger increases welfare but it is not
profitable for any firm in the market, it will only take place if it is subsidised. We are going to
derive the lowest value of this subsidy, using the same information as before and information

on premerger aggregate output.

We are interested in the lowest subsidy, because limiting the transfer to firms may be welcome
both on distributive (if the owners of firms are richer than the average tax payer) and efficiency
(if the tax system is distorsionary) grounds. To minimize the subsidy the merger should be
carried through by the biggest firm, because it has the highest reservation price as the following
Lemma shows. One should note that this result will hold for any demand whose degree of

concavity is never below -1.

Lemma 1: The bigger a firm the more its profits will increase after a merger.

Proof: Given a market structure, define m; and m; as profits of firm i and firm j respectively.

Using the FOC of firms we have that mj= - X12 P'(X) 1=i,j. Subtracting the FOC of firm j from

the one of firm i we get:

I'This argument is already mentioned in Farrell and Shapiro (1990) p.119.
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¢j-ci= -(Xi=Xj) P'(X).

Then we have m; - wj = - P(X) (X12 - sz): - P'(X) (Xi-xj(Xi+Xj)= (cj-ci) (Xj+X;j) (5

Let superscripts * and * denote respectively postmerger and premerger variables. We want to
* A k

show that after merger the profits of firmi (sr; -7r; ) increase more than the profits of firm j (nj -

A
m; )if firm i is bigger than firm j i.e. if ¢j <¢;.

Using (5) we have:

kA * A * * A A
J'CI -TCi - (TEJ - Tﬂ‘] ) = (C]'Cl) (Xl +Xj - Xi - Xj ).
As both firms will increase their production after merger (see Proposition 1 in Corchon
(1994)), it will be positive if ¢; < ¢j.
Q.E.D.

Using the results obtained in the previous Section we can obtain the change in profits of firms i

and k if they decide to merge. It amounts to:

(X)) (572 (XAO) [(5)24(5)2].

Rearranging we have.

XM G52 - [(s; 245, %1 )-

Using (3) and (4) we obtain the change in profits as a function of structural variables and the
degree of concavity of demand. If it is negative for all firms, its absolute value coincides with
the lowest subsidy we are looking for if firm i is the biggest in the market. This result is stated

in the following Proposition.
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Proposition 2: Suppose that the sale of firm k to a more efficient firm will increase welfare but it
is unprofitable. Then the lowest subsidy to induce the merger amounts to the following
expression if firm i is the biggest in the market. It only depends on the premerger market share

A A
of merging partners (s; , sy ), the premerger aggregate output (X7) and the degree of concavity

of demand (b).

n+(1—s£)(b+1)
n+b+1

A A

+b+1)s. +
— (X1)(b+2) ([ (n A) 5i 5 2 ] [(b+2)/(b+1)] _ (s./\)Z - (S;)z)'
n+(1-s )(b+1) !

4. MERGER PROFITABILITY: THE LINEAR CASE.

Using Proposition 2, the change in profits of firms i and k if they decide to merge for the case

of linear demand (b=0) can be obtained. It amounts to:

A
(n+1) . +s
xm2 (1 k(52 - (5 2).
Rearranging we obtain,
/\
(XM)2 ( 1)9) (2(m+D)s -0 (142) s,).

It will be positive i.e. the merger will be profitable if:

A A
2 (n+1) s, -n (n+2) S > 0.

Rearranging we obtain that:
A

S 0 (n+2)
sA ) 2 (n+1)"
k

(6)
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Given that gg—gi%% >1, this condition means that a merger can only be profitable if it involves

firms that are asymmetric enough. To show the sources of these asymmetries, using the
equilibrium conditions, one can rewrite the LHS of (6) the following way:
A

SL _ Prcj
T PAck”’

w

A
k

where P denotes the premerger market price.
In a Cournot setting differences in size are explained by differences in price margins.

Given the price, differences in size are explained by differences in costs. Mergers involve two
different effects affecting the private incentives to merge: the anticompetitive effect and the cost
minimization effect. The first one drives the price upwards and the second allows cost savings
from transferring output from the high cost merging partner to the low cost merging partner.
Within a Cournot setting and linear demand we know that the first effect is unable to make a
merger profitable. Then a merger will only be profitable if the second effect is large enough.

This requires that the cost differential between merger partners be high enough

Given the costs, changes in price affect the differences in size. Then, changes in market size
will affect merger profitability through changes in the equilibrium price. When A (the intercept
of demand) increases, price increases and differences in size decrease. Therefore, increases in

market size reduce the incentive to merge. This result is stated in the following Proposition.

Proposition 3: If demand is linear, when demand increases, merger profitability decreases.
Proof: In an industry with n+1 firms, a merger between firm i and firm k such that ¢; < ck is

profitable if and only if:
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A
_s_i__> n (n+2)
J T2+l
k
A A . .
where s, and S, denote the premerger market share of merging firms. In the premerger
A
5 A-c A De
ey c +(n+ .
equilibrium we have that: — = ;\fclt: and that PA= —I(H-z—)—c- , where P is the premerger
%k
A
5
price, ¢ average cost and A the intercept of demand. Then if A increases, P" increases and —
S
k

decreases. Q.E.D.
5. DISCUSSION AND CONCLUSION.

The assumption of constant marginal costs imply that when two firms merge the high-cost firm
is shut down. Such shut-downs can not be considered rare in real mergers and they are even
quite common in industries facing overcapacity problems. In the German steel industry, the
1984 merger of Klochner and Krupp envisaged a restructuring plan "which involved reducing
the workforce by 3000, raw steel output by 1m tonnes a year and rolling capacity by 2m
tonnes" (Cooke (1986)). Mergers in the food industry, another stagnant market, have been
explained by the advantages obtained through concentrating production: "By shutting down the
plants of rivals they have taken over and transferring production to their own factories,
companies can use spare capacity.” (The Economist "The Food Industry survey" December 4th

1993).

In the British machine tool industry, the main purpose of the 1969 merger between Tube
Investments and Coventry Gauge was the rationalization of production. "To this end
Churchill's Hard Metals division was closed down and Coventry Gauge's smaller production
units at Baginton and Yarmouth were closed." (Cowling et al. (1980)). In the following years
the production units in Southampton and Halifax were also closed down and their work

transferred respectively to the production units in Coventry and Blaydon.
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For simplicity I have only studied two-firm mergers. However the methodology developed in
Section II can be used to analyse the welfare effect of mergers of any size. For any postmerger
market structure the equivalent equations to (3) and (4) can be obtained by simply replacing Sl/;
with the sum of premerger market shares of selling firms i.e. the ones that will not produce in
the postmerger equilibrium. Then it would be possible to compare the welfare in different
market structures and determine the optimal market structure. Results can not be obtained

without giving specific values to the parameters.
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