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Abstract: In this work, considering a Stackelberg oligopoly market, we show
that the profitability of merger depends on the market structure and on the
involved firms’ strategic power. Furthermore, the decision to merge depends
neither on the intercept nor on the slope parameters from the demand curve.
However, when the incentive to merge exists, it increases with the first param-
eter and decreases with the second one.
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1. Introduction

Salant et al showed that the profitability of horizontal merger with quantity
competition crucially depends on firms’ production cost functions (see [7]).
Perry and Porter proved that, in a linear Cournot market, two firms never have
an incentive to merge while bilateral merger can be profitable if production
costs are sufficiently convex (see [6]). Huck et al showed that the profitabil-
ity of merger also depends on the market structure and on the involved firms
strategic power (see [4]). Furthermore, bilateral merger with quantity compe-
tition can be profitable even if costs are linear, but only in the case of a strong
firm incorporating a weak firm. In that case the newly merged firm produces
the same quantity as the strong firm did alone prior to the merger, while the
weak firm essentially disappears. The price increases sufficiently to make this

Received: November 8, 2007 c© 2008, Academic Publications Ltd.



156 F.A. Ferreira

profitable, but welfare is reduced1.

As in Huck et al model, we capture the effects of market structure and
strategic power by modeling a simple generalized Stackelberg market with m
leaders and n − m followers. In this paper, the inverse demand function is
more general than the one consider in [4]. Focussing on the case of linear
costs, we show that two leaders rarely have an incentive to merge, nor do two
followers. However, if a leader buys a follower this increases the joint payoff of
the two firms, and such a merger lowers total industry production and welfare.
Consequently, antitrust authorities may have every reason to be suspicious if
two firms that have different strategic power plan to merge. Furthermore, when
the incentive to merge exists, it increases with the intercept demand parameter
and decreases with the slope parameter from the demand curve.

The paper is structured as follows. In Section 2, we briefly outline the
markets we look at. In Section 3, we study the effects of merger, and in Section
4 we present the conclusions.

2. Stackelberg Markets

Consider a market for a homogenous product with n firms. Firms have the
same constant marginal cost c. Inverse demand is given by p(Q) = max{a −
bQ, 0}, with Q =

∑

n

i=1
qi denoting total supply and qi firm Fi’s individual

quantity. The parameters a > 0 and b ≥ 1 are, respectively, the intercept and
slope parameters from the demand curve. We consider from now on prices net
of marginal costs. This is without loss of generality since if marginal cost is
positive, we may replace a by a − c. There are m < n Stackelberg leaders who
independently and simultaneously decide about their individual supply. The
remaining n−m firms are Stackelberg followers who decide upon their quantity
after learning about the total quantity supplied by the leaders. Let qL be the
quantity of a typical leader and qF be the quantity of a typical follower. Then,
the (subgame-perfect) equilibrium solution implies that

qL =
a

b(m + 1)
and qF =

a

b(m + 1)(n − m + 1)
.

1A new line of reasoning is explored by Lommerud et al who argue that a merger may
change firms’ strategic situation with respect to a third party (see [5]). In their particular
model, merger may change the bargaining game between firms and unions and may make
merger profitable.
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Thus, the total supply Q is given by

Q =
a(mn − m2 + n)

b(m + 1)(n − m + 1)
,

and the price p is given by

p =
a

(m + 1)(n − m + 1)
.

We see that the price increases with the intercept demand parameter a and
does not depend on the slope parameter b. The profit πL of a leader can be
written as

πL(n,m) =
a2

b(m + 1)2(n − m + 1)
,

and the profit πF of a follower as

πF (n,m) =
a2

b(m + 1)2(n − m + 1)2
.

The profits of both leader and follower firms increase with the intercept demand
parameter a, and decrease with the slope parameter b.

3. Merger

In order to study the profitability of merger, we consider three cases: (i) merger
of two leaders, (ii) merger of two followers, and (iii) merger of one leader and
one follower. A merger with quantity competition essentially means that one
firm ‘disappears’ from the market, especially if costs are linear2. This means
that in case (i), the postmerger market will have m − 1 leaders but still n − m
followers. The profit of the newly merged leader is given by πL(n − 1,m − 1).
In case (ii), there will be m leaders but only n − m − 1 followers, and the
profit of the newly merged follower is given by πF (n − 1,m). In case (iii), the
numbers of leaders and followers are identical to case (ii), and the profit of the
newly merged leader3 is given by πL(n − 1,m). In Theorem 1, we state the
result concerning to cases (i) and (ii), and in Theorem 2, we state the result
concerning to case (iii).

Theorem 1. Two leaders have only an incentive to merge if m = 2. Simi-

2With convex costs still one firm disappears but the newly merged firm may have a ‘better’
cost function.

3If a leader merges with a follower in a market with quantity competition, the new firm will
stay a leader. This is so because the merged firm can still use the old commitment technology
of the former leader firm to commit itself on high output.
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larly, two followers have only an incentive to merge if n−m = 2. Furthermore,

when the incentive to merge exists, it increases with the intercept demand pa-

rameter a, and decreases with the slope parameter b from the demand curve.

Proof. For the first statement, we compute

πL(n − 1,m − 1) − 2πL(n,m) =
−(m2 − 2m − 1)a2

bm2(m + 1)2(n − m + 1)
,

which is positive if 1 −
√

2 < m < 1 +
√

2. This, together with the fact that
we should have at least two leader firms, implies the first statement. For the
second statement, we compute

πF (n − 1,m) − 2πF (n,m) =
−

(

(n − m)2 − 2(n − m) − 1
)

a2

b(m + 1)2(n − m)2(n − m + 1)2
.

The numerator is positive if 1 −
√

2 < n − m < 1 +
√

2. Since we should have
n − m ≥ 2, the claim follows.

The above theorem shows that, as in standard Cournot markets with linear
production costs, firms of equal power rarely have an incentive to merge. This
is different in case of two firms of different commitment power.

Theorem 2. Merger between a leader and a follower is always profitable.

Furthermore, the incentive to merge increases with the intercept demand pa-

rameter a, and decreases with the slope parameter b from the demand curve.

Proof. The claim follows, since

πL(n − 1,m) − πL(n,m) − πF (n,m) =
a2

b(m + 1)2(n − m)(n − m + 1)2

is always positive.

This result can be interpreted as saying that a follower’s value if integrated
in a leader firm (where it disappears) exceeds its value as a stand-alone firm.
Interestingly, this is true even though the strong firm does not become stronger:
the newly merged firm produces the same quantity as the leader prior to merger,
namely a/(b(m + 1)). However, the price increases by a/((m + 1)(n − m)(n −
m+1)) which overcompensates the decrease in the joint quantity sold4. This is

4When we compare this result with the result on linear Cournot markets proved in [7], we
find that a newly merged leader-follower firm internalizes more of the benefits from the price
increases because it starts from a greater output level and also reduces output less drastically
than two Cournot firms would.
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not true for mergers between equally strong firms, except in the cases identified
above.

However, as far as welfare is concerned all discussed types of mergers have
the same effect. Total output is reduced and so is welfare5.

4. Conclusions

As proved by Huck et al in [4], we showed that merger in Stackelberg markets
between a leader and a follower is always profitable, even if production costs
are linear. Furthermore, when the incentives to merger exists, it increases
with the intercept demand parameter, and decreases with the slope parameter
from the demand curve. If production costs were convex, mergers between
leaders and followers would be all the more profitable as the merged firm would
actually benefit from having two plants instead of essentially closing down one
of them6. As mergers between equally strong firms decrease joint payoffs in
Cournot markets and, with two exceptions, also in Stackelberg markets, we
expect mergers rather to occur between firms with different strategic market
power. In such cases, antitrust authorities may be extremely wary as the firms’
gain may not be due to efficiency gains as discussed in [2]. On the contrary, if
the linear cost assumption seems justified, welfare is certainly to be reduced.

One question this paper does not address is, of course, why firms in an
industry have different strategic power. Our results are based on an exogenous
sequence of moves. The question how such sequences can result endogenously
has recently gained a lot of theoretical attention. Among other papers, in [3]
it is shown that Stackelberg leadership can result endogenously even if firms
are a priori symmetric. While we implicitly assume that the market structure
we are looking at has resulted from such a process, our results also hint at
possible market dynamics: if bilateral mergers between leaders and followers
are profitable regardless of the number of competitors one might expect that
all followers will be absorbed by leaders.

5This is in sharp contrast to the result in [1]. Using a similar Stackelberg framework
to study beneficial aspects of increasing concentration, in [1] it is discussed mergers of two
followers to become a leader. It is shown that such mergers can be welfare-enhancing. Why
two followers should gain commitment power by merging is, however, not addressed.

6This logic is identical to [6], where it is shown that with convex production costs even
Cournot mergers can become profitable. Note, however, that for this argument to apply here,
the strategic power of firms is not derived from the production facilities per se. In other words,
the newly merged leader does not lose any of its power by producing some of the output at
the old follower plant.
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