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We investigate the role of firm heterogeneity in considering the profitability and desirability of
mergers in the international economy. We characterize the discrepancy between the profitability and
desirability of mergers depending on the types of mergers. We show that the desirability of a profitable
merger between heterogeneous firms depends on whether it is cross-border or domestic, and that the
desirability of a profitable merger between homogeneous firms depends on whether it is between
efficient firms or between inefficient firms. Furthermore, we proove that whether a merger leads to
merger waves depends on the types of firms involved. It is also demonstrated that larger firm
heterogeneity can reduce the discrepancy between the profitability and desirability of mergers when

the trade cost is sufficiently low.
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1. Introduction

During the past two decades, we have observed a
worldwide proliferation of mergers and acqui-
sitions (M&As). The number of M&As worldwide
in excess of one million dollars during 2000-
2001 is more than twice that during 1990-1991
(Hijzen et al.'®). This trend is common for
both domestic and cross-border M&As: from
1990-1991 to 2000-2001, the number of domestic
M&As rose from 6,281 to 13,557, and the number
of cross-border M&As, from 2,161 to 5,319. It
is then worth investigating the causes and con-
sequences of this proliferation of both types of
mergers in a unified framework.

In investigating these, we can safely say that

M&As, trade, firm heterogeneity, Cournot competition

the trade of produced goods and services plays
an important role in M&A decisions. In the
presence of trade, a cross-border merger provides
better access to a foreign market and reduces
the trade costs, which is called a ‘tariff-jumping’
effect and leads to merger incentives. Hijzen et
al.'” showed this effect empirically, and several
studies, including those by Horn and Persson'?,
Fumagalli and Vasconcelos’”, and Salvo®”, did

so theoretically.!

! The effects of trade costs on merger incentives are not
as simple as they may appear at first sight. For example,
Bjorvatn® showed that economic integration may trigger
cross-border M&As by reducing the business stealing
effect and by reducing the reservation price of the target
firm. Chaudhuri and Benchekroun® demonstrated that
marginal and non-marginal reductions in trade costs have
different effects on the social desirability of mergers.
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In the meantime, researchers of international
trade have uncovered the importance of firm
heterogeneity in shaping trade patterns. Given
the new established facts regarding differences
in the performance of firms in the trade environ-

9% among others),

ment (see Bernard and Jensen
the impact of trade in the presence of heteroge-
neous firms has been intensively investigated by
Melitz?¥, Helpman et al.'¥, Melitz and Otta-
viano?”, and Antras and Helpman"?®. These
scholars developed monopolistic competition
models with heterogeneous firms and showed
the impacts of trade on the industrial structure
and firms, including the fact that trade in the
presence of firm heterogeneity leads to self-
selection of firms: efficient firms sell goods both
domestically and internationally, whereas inef-
ficient firms sell goods only domestically. These
results show the possibility that firm hetero-
geneity has a significant impact on the causes
and consequences of M&As by determining trade
patterns.

In this paper, we introduce firm heterogeneity
into a Cournot oligopoly model with trade in
the manner of Brander” and Brander and
Krugman®. We examine the profitability G.e.,
causes) and desirability (i.e., consequences) of
M&As in the international economy.' This
modeling strategy fits quite well into the analysis
of M&As because there is a tradition of industrial

organization literature that uses Cournot models

2 Mannase and Turrini * considered a model in which
the heterogeneity of firms arises from differences in the
skills of entrepreneurs and obtained results regarding
industrial changes due to trade openness that were similar
to those of Melitz .

3 For recent surveys, see Baldwin?, Greenaway and
Kneller 'V, and Helpman ',

4 Of course, in the enormous amount of trade literature,
there are studies that introduce firm heterogeneity into a
Cournot model with trade. Very recent examples include

those by Ishikawa and Komoriya '¥,

who examined the
effects of countervailing duties when subsidies provided

in exporting countries cause serious injuries.

in analyzing M&As. Salant et al.’" established
the well-known “Cournot merger paradox,”
which claims that mergers between identical
firms are unprofitable unless the merged firm
produces a very high proportion of pre-merger
industry output over 80% when the firms engage
in Cournot competition and the demand function
is linear. Subsequent studies showed that merg-
ers are possible in Cournot competition once
additional factors, such as cost synergies (see
Farrell and Shapiro'?), fixed stock of produc-
tion factors (see Perry and Porter ), spatial
competition (see Levy and Reitzes ?V), and
demand uncertainty (see Qiu and Zhou **),
are introduced.’

In the model developed in this study, we
consider two countries in which each firm is
different in its marginal cost of production.
Although firms can sell their products in the
domestic market without trade costs, they have
to bear trade costs when they sell their products
abroad. We consider horizontal M&As, and
there is no upstream and downstream distinction
among firms. We assume the perfect spillover
of technology, and once heterogeneous firms
merge, the merged firm can produce goods at a
low cost. Hence, the “technology spillover” and
“tariff-jumping” can be the motive to form a
merger in addition to the reductions in compe-
tition among firms a la Salant et al.*Y. We
investigate how the cost difference could inter-
play with trade environments, such as trade
costs, to determine the profitability and desira-
bility of mergers.

We first build our arguments on a simple
case in which there are two firms in each country;
one is efficient and can produce at a lower
cost; and the other is inefficient and produces

at a higher cost. This simple setting enables

5 For further details on this literature, see Huck et al '”
and Chapter 16 of Pepall et al. ?®.
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us to fully investigate the profitability and
desirability of a merger.

We show that it is likely that larger firm
heterogeneity makes both domestic and cross-
border mergers more profitable, whereas larger
trade costs increase the profitability only of
cross-border mergers. We then explore whether
such profitable mergers are desirable from the
welfare point of view. Specifically, we show
that (i) a profitable merger between heteroge-
neous firms is desirable if it is cross-border. (ii)
If it is domestic, it is desirable only when the
cost difference is sufficiently large. (iii) A prof-
itable cross-border merger between efficient
firms is desirable if trade cost is sufficiently
high. (iv) A profitable cross-border merger be-
tween inefficient firms is always desirable. The
difference between (i) and (ii) stems from the
difference in how a merger weakens competition
among firms. For consumers in each country, a
cross-border merger implies reductions in im-
ports from abroad. In contrast, a domestic merger
implies reductions in supply of goods by dome-
stic firms. The latter has larger impacts in
reducing competition among firms within a
country, leading to larger reductions in the
consumer surplus than the former. Similar
arguments hold true regarding the difference
between (iii) and (iv): a cross-border merger
between efficient firms has a larger effect of
reducing the consumer surplus than that between
inefficient firms. In order for the former to be
desirable, the tariffjumping effect must be
sufficiently large.

We also extend the basic model into two di-
rections. First, we examine whether or not the
first pairwise merger leads to merger waves
and show that it depends on the type of firms
involved in it. Second, we explore the possible
effects of the asymmetry between countries
regarding firm heterogeneity by assuming that

the share of efficient firms can be different
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between countries.

Existing studies, such as Barros® and Neary?”,
have shown that mergers between firms with
different marginal costs could be profitable even
under Cournot competition. However, they con-
sider a world without trade costs.® In contrast,
our primary focus is on the case in which trade
costs play an important role. Of course, as
reported above, several existing studies have
already investigated the role of trade costs in
M&As. Among others, Salvo® examined the
profitability of mergers with both trade costs
and international difference in quality of goods.
He showed that higher trade costs and larger
quality difference lead to higher incentives of
mergers. His results are consistent with those
obtained in this study. The important departure
of our analysis from his is that we consider
firm heterogeneity within each country, which
yields much richer results. Moreover, we provide
welfare arguments that are absent in Salvo®?.
In this sense this paper and Salvo *? complement
each other.

This paper is organized as follows. In Section
2, we present a basic model and uncover the
trade patterns. Section 3 is a full analysis of
the simple pairwise mergers. Section 4 is an
extension of the analysis into two ways. One
focuses on the merger waves, and the other
explores the role of asymmetry between countries
regarding firm heterogeneity. Section 5 is the

conclusion.

2. Basic setup

(1) Model
We first derive the trade patterns and then

examine the profitability and desirability of

% Barros ¥ considered only domestic mergers. Neary >”
considered two countries. In one, all firms produce at
lower costs, and in the other, all firms produce at higher
27)

costs. Moreover, Neary ?” assumed no trade costs.
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mergers. We consider two countries, H (home)
and F (foreign) in each, two firms (1 and 2)
are playing the Cournot competition. Within
each country, firms are heterogeneous in the
sense that they differ in their marginal cost:
firm 1 has lower marginal cost, which is norm-
alized to zero, whereas the marginal cost of
firm 2 is ¢>0. For the moment, we assume
that two countries are symmetric and the cost
distribution is the same across two countries.”
We assume that the demand for homogeneous

good @ is determined by a simple linear demand
function:

P=1—Q, (v

where P is the price. Let us assume that ¢<

1/2, under which both firms 1 and 2 obtain
positive operating profits in the closed economy.
Firms can export goods to a foreign market
incurring trade cost >0 as well as supply
goods in a domestic market with no trade cost.
When 7 is sufficiently high, no firms export,
and the economy is in autarky. When all firms
are supplying in both countries, firms’ profits
in country j (j=H, F) are given as

T, =Piqrt (Pe—T) quji

for firm 1,

705~ (P =) qay+ (Py—c—T ) aye 2

for firm 2,
where g;; and g;; represent the supply of goods of
firm 7 located at country j in country j Gi.e., in a
domestic market) and that in country k (k #7, k=
H, F) (.e., in a foreign country). Here, the
total supply @ in country j is given by Q,= q.;;+
Qi @ity Each firm supplies goods when-
ever the price exceeds the cost of supply:

1ja=P;>0=qy;>0,

1. =P,— 7 >0=¢;>0,

5=P;=¢>0=qy;>0,

" In the later section, we consider % firms in each country
and consider the effects of asymmetric cost distribution

across countries.

Py =Pr—c— 7 >0=>qy;,>0. (3
1 and 7, represent the profits per unit supply
from domestic sales and exports, respectively.
Exploring these conditions, we can see how trade
patterns emerge according to the level of the

trade cost 7.

(2) Trade and supply patterns
We consider the following possibilities that are
relevant to our analysis.® Pattern (i): All firms
supply goods in both countries. Pattern (i):
All firms supply goods in a domestic market,
but only efficient firms export. Pattern (iii):
only efficient firms are active, and they supply
goods in both countries. Pattern (iv): all firms
supply goods in a domestic market, but no
firms export (i.e., autarky). When the cost
difference between firms is small (0<¢<1/3),
patterns (i), (i), and (iv) appear for different
values of 7. When the cost difference is large
(1/3<¢<1/2), we observe patterns (i), (ii),
and (v).

We start from the case in which the cost
difference is small by assuming that 0<¢<1/3.
In pattern (i), firms’ profits are given by (1),

leading to the following supply:

_ 1+2c¢t+27 _ 1+2¢—37
;= 5 > G — 5 )

_ 1—383ct27 ~1-3c—37
Qo= 5 s Qojr— 57.

From (3), we can see that, for this pattern to
hold true, 7,;,,>0 and 7;,>0 must be satisfied
for both firms. Substituting the above equations
into (1), we obtain that 7,;,> 0 holds true for all
positive values of 7 because 0<c<1/3. Furth-
ermore, we have

1+2¢

>

1, 02T <

1-3
ry>0ST < ¢ @)

8 Other patterns are not possible in our model. See
Appendix A for a full description of the arguments here.
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Therefore, when trade cost 7 is smaller than
(1—3c¢)/3, we have pattern (). When the trade
cost is high and 7 becomes equal to (1—3¢)/3,
exporting is no longer profitable for inefficient
firms. The economy turns into pattern (i),
which holds true if ;>0 for both firms and »,;,>0
are satisfied but the economy is not in pattern
® G.e., 7> (1—3¢)/3). Again, 7,,>>0 holds true
for all positive values of 7. Furthermore, export
is profitable for firm 1 as long as 7 <(1+¢)/3,
that is,

1+
rw>o<:>r<70, (5)

which implies that pattern (ii) emerges when
(1—38¢)/3< t<(1+¢)/3. When 7 is larger than
(1+¢)/3, no firms export, and the economy is
in pattern (iv) (in autarky).

Next, we consider the case in which the cost
difference is large (1/3<¢<1/2). In this case,
pattern (i) is never possible because no positive
7 satisfies (2), and, hence, it is convenient to
start from pattern (ii). When 1/3<¢<1/2, 7,4
>0 holds true for all positive values of t,
whereas we can see that

190> 0 ©T>3¢—1,
lew>0(:>f<i30. (6)

Hence, pattern (ii) happens when 3¢—1<t
<(1+¢)/3. When 7 is larger than (1+¢)/3, no
firms export, and the economy is in pattern
(iv) (in autarky). Finally, when 0<7 <3¢—1,
inefficient firms stop producing goods, and only
efficient firms are active. Moreover, efficient
firms supply goods in both countries as long as
7<1/2, which, combined with the fact that 1/3
<¢<1/2 leads to 3¢—1<1/2, implies that
pattern (iii) holds true when 0<7 <3¢—1.

The following proposition summarizes the

above arguments.

Proposition 1 Assume that the cost difference is
small (0<c<1/3). Then, when the trade cost T
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is smaller than (1—3¢)/3, all firms supply goods
in both countries (pattern (0)). When (1—3¢)/3
<z <1+e)/38, all firms supply goods in a dom-
estic market, but only efficient firms export
(pattern (i1)). When t > (1+¢)/3, all firms supply
goods in a domestic market, but no firms export
(pattern (1v)). Next, let us assume that the cost
difference is large (1/3<¢<1/2). Then, when 0<
t<3c—1, only efficient firms are active, and
they supply goods in both countries (pattern
(i12)). Pattern (1) happens when 3c—1<t <
(1+0¢)/3, and pattern (iv) holds true when T >
(1+e)/3s.

Put differently, although reductions in trade
costs induce firms to engage in trade, their ef-
fects are quite different among heterogeneous
firms. Efficient firms are most likely to enjoy
the benefits from reductions in the trade cost.
In fact, they first start exporting, and for a
certain range of trade cost, only they export.
When the cost difference is not large, sufficiently
low trade cost enables inefficient firms to export.
However, when the cost difference is sufficiently
large, low trade cost may make inefficient firms
quit production. These trade patterns are fully
consistent with the results obtained in Melitz ¥
and Melitz and Ottaviano®’, which introduced
firm heterogeneity into trade models of monopo-
listic competition and showed that self-selection
of exporting firms is observed according to the
cost difference among firms, as seen in Propo-
sition 1. Therefore, the results here indicate
that it is fairly common to have this self-
selection of exporting firms in a trade model
of imperfect competition with heterogeneous

firms.



3. Analysis of mergers: A pairwise merger

(1) Types of a pairwise merger

In this section, we analyze the incentive and
outcome of a pairwise merger, and in the next
section, we examine the possibility of merger
waves. Before we provide the complete results
of a pairwise merger in this model, we mention
four types of pairwise mergers: Type (D: a
cross-border merger of efficient firms (.e., a
merger of firms 1 and 1 located in countries H
and F), Type (II): a cross-border merger of
efficient and inefficient firms (i.e., a merger of
firm 1 located in country H and firm 2 located
in country F), Type (IID: a domestic merger of
efficient and inefficient firms (i.e., a merger of
firms 1 and 2 located in country H) , and Type
(IV): a cross-border merger of inefficient firms
(i.e., a merger of firms 2 and 2 located in
countries H and F) .

Here, we assume the perfect spillover of tech-
nology, and once heterogeneous firms merge,
the merged firm can produce goods at a low
cost. This assumption is especially relevant
when we consider cross-border mergers with
trade cost. Perfect spillover implies that a cross-
border merger between efficient and inefficient
firms makes it possible for a merged firm to
produce goods at low costs in both countries.
Without this assumption, there is a trade-off
for a merged firm. A firm must choose between
producing goods at low cost while bearing trans-
port costs to the other country and producing
goods in both countries at low cost in one
country and at high cost in the other. In the
latter case, it bears no trade cost.

After deriving trade and supply patterns as
in the previous section, we can obtain the profits
of (merged and non-merged) firms under each
type of a merger. Appendix B provides these
profits explicitly.

(2) Profitability (incentive) and desirability (welfare)

of a pairwise merger
a) Profitability
In this paper, for analytical simplicity, we as-
sume that each merger consists of two firms,
and we use simple gains from the merger as a
criterion of merger incentive. Therefore, when
we consider a pairwise merger, we compare
the profit of a merged firm (the ex post profit)
to the ex ante joint profit of firms involved in
the merger described in Section 2.2.° If the
former is larger than the latter, we consider
that this merger is profitable and these two
firms have the incentive to merge. More formally,
a merger between firm 7 in country j and firm
h in country k is profitable if

Ty~ Ty~ 7:>0, )
where 7y 1s the profit of a merged firm, and 7;;
and 7, represent the pre-merger profit of firm
1 in country j and that of firm % in country k,
respectively.

Appendix C yields the conditions under which
we observe a particular combination of ex ante
and ex post trade and supply patterns under
each type of a merger. In each case, we have to
check whether the merged firm’s ex post profit
is larger than the ex ante joint profits of firms
involved in the merger. Since those calculations
are simple but highly tedious, we summarize them
in four figures (Figures 1-a, 1-b, 1-c, and 1-d).

The shaded areas of the left-hand side figures
represent the combinations of ¢ and 7 under
which a merger is profitable.

b) Desirability from the viewpoint of global
welfare

The shaded areas of the right-hand side figures

describe the combinations of ¢ and 7 under

which a merger is desirable from the viewpoint

of global welfare. The bottom figures show the

° Here, we use “ex ante” to represent the no merger case
and “ex post” to imply there is a merger.
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Fig.1-a Profitability and desirability of a pairwise
merger (Type (1): A cross-border merger
of efficient firms (firms 1in H and 1 in F)).
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Fig.1-b  Profitability and desirability of a pairwise merger

(Type (ID: A cross-border merger of efficient
and inefficient firms (firms 1in H and 2 in F)).
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Fig.1-c Profitability and desirability of a pairwise merger
(Type (I1I): A domestic merger of efficient and
inefficient firms (firms 1 and 2 in H)).
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areas in which profitability and desirability do
not go together. Here, we use the social surplus

W as the criterion of welfare:
WIW—F sum of firms’ profits. (8

Denoting the pre-merger and post-merger sur-
pluses as W, and W,,, respectively, a merger is
desirable if and only if W,,—W,>0.
c) General properties

In our model, the following three factors
affect merger profitability and desirability: (1)
tariffjumping, (ii) technology spillover, and
(iii) degree of competition. (i) is relevant to
cross-border mergers, and (ii) can make mergers
between heterogeneous firms profitable and
desirable. Any type of mergers changes the
degree of competition, which affects the profit-
ability and desirability of mergers. In the follow-
ings, we examine Figures 1-a to 1-d in order
to explore how these three factors affect the
profitability and desirability of a merger. Espe-
cially, for practical purpose, it would be useful
to know when a profitable merger G.e., a
merger that firms have incentive to form) is
desirable/undesirable from the welfare point
of view.

Before proceeding to each type of a merger,
a few comments regarding overall tendencies
are in order. First, a merger is neither profitable
nor desirable at a lower cost difference and
lower trade cost, which is described in the
lower-left area of all these figures. Since firms
are nearly homogeneous and there is little
trade cost, non-profitability is explained by
the well-known “Cournot merger paradox.”

Non-desirability comes from reductions in the
consumer surplus because a merger implies a
decrease in the number of firms in the Cournot
competition. Second, starting from the lower-
left area, increases in the trade cost and in the
cost difference make a merger profitable and

desirable, these characteristics being the results

of tariffjumping and technology spillover, re-
spectively. However, these effects work quite
differently for different types of mergers. A
larger trade cost does not make a domestic
merger neither profitable nor desirable for the
most part, whereas a merger is likely to become
profitable and desirable under larger heteroge-
neity of firms, except for a merger of Type (D).
In this sense, a larger trade cost is in favor of
a cross-border merger alone, whereas larger
heterogeneity of firms increases both domestic
and cross-border mergers. Finally, when the
trade cost is very high, the economy is in autarky
irrespectively of the merger, and there is no
scope for a cross-border merger.

The following proposition summarizes the

overall tendencies.

Proposition 2 When the trade cost is low and
the cost difference is small, a merger is neither
profitable nor desirable. Increases in trade cost
are likely to make a cross-border merger profitable
and desirable. Increases in the cost difference
may make both cross-border and domestic mergers
profitable and desirable.

d) Properties of each type of a merger

Next, we move to specific cases. We start from
Type (I), which is described in Figure 1-a. A
merger is profitable but undesirable in the
lower-right area of this figure, where the trade
cost is low and the cost difference is large. This
makes inefficient firms inactive in the absence
of a merger. If a cross-border merger of efficient
firms occurs, it becomes possible for inefficient
firms to earn positive profits and become active.
Although it is impossible for a merged firm to
become a monopoly, it can still obtain a sufficient
market share for a merger to be profitable
because it competes with inefficient firms. Put
differently, although the tariff-jumping effect

is small, a cross-border merger of efficient firms
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reduces competition sufficiently for it to be
profitable. However, because it makes inefficient
firms active, losses in production inefficiency
reduce welfare, making a cross-border merger
of efficient firms profitable but undesirable. In
the upper-left area, no firms export in the
absence of a merger, and inefficient firms do
not export in the presence of a merger. This
implies that a merger does not alter the market
structure and is indifferent to firms and to
welfare.

The results for Type (II) are described in
Figure 1-b. In this case, profitability and desir-
ability almost coincide: profitable mergers are
always desirable, and desirable mergers are
almost profitable. In the upper-left area, again,
no firms export in the absence of a merger, and
inefficient firms do not export in the presence
of a merger. A merger does not alter the market
structure and is indifferent to firms and to the
welfare.

Figure 1-c represents the case of Type (IID).
In the upper-left area, we observe a discrepancy
between profitability and desirability. When
the cost difference is sufficiently small and
firms are quite similar, social gains from a
domestic merger via technology spillover are
small, and a merger reduces the intensity of
competition, leading to undesirability in the
left area of this figure. On the other hand, in
the upper-left area, the trade cost is high, and
a domestic market is more isolated, yielding a
higher incentive of a domestic merger. This
leads to a discrepancy between profitability
and desirability. In the lower-right area, ineffi-
cient firms are inactive both in the presence
and in the absence of a domestic merger. A
domestic merger does not alter the market
structure and, hence, is neither profitable nor
desirable.

Finally, Figure 1-d deals with Type (IV). In

the lower-right area, a cross-border merger of
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inefficient firms is neither profitable nor desir-
able because of the small tariff-jumping effect.
In contrast, we can observe that although it is
not profitable, it is desirable in the lower-
center area. The market shares of inefficient
firms shrink with a cross-border merger of inef-
ficient firms, leading to unprofitability. However,
a merger of inefficient firms enables efficient
firms to obtain larger shares, which lowers the
price of manufactured goods in both domestic
and foreign markets and raises the consumer
surplus and the social welfare. In the upper-
left area, inefficient firms do not export their
products in the absence of a merger. In the
right area, inefficient firms are inactive regard-
less of a merger. In these areas, a merger does
not change the market structure and, hence, is
neither profitable nor desirable.

The following two propositions summarize the

above arguments:

Proposition 3 A profitable merger between het-
erogeneous firms is desirable if it is cross-border.
If it is domestic, it is desirable only when the cost
difference is sufficiently large.

Proposition 4 A profitable cross-border merger
between efficient firms is desirable if trade cost
1s sufficiently high. A profitable cross-border merger

between inefficient firms is always desirable.

e) National welfare

Thus far, we examined desirability based on
the global welfare. We here discuss briefly the
effects on the welfare of each country. Consider
mergers of Types (I) and (IV), which are cross-
border mergers between firms of the same type.
If the profit of a merged firm is distributed
equally between countries, each country’s welfare
changes proportionally to the global welfare,
and a merger is desirable for a country whenever

it is desirable for the global economy. If H

_9_



obtains a larger portion of the profit of a merged
firm than F H is more likely to gain whereas F’
is more likely to lose.

Consider next a Type (II) merger between
an efficient firm in H and an inefficient firm in
F. In this case, it is possible that F' gains from
the merger even if all the additional profit of a
merged firm goes to H. Assume that the merger
takes the form of buyout of an inefficient firm
in F' by an efficient firm in H, and all the
additional profit from the merger accrues to
H. Under this assumption, F' loses from the
merger in many occasions. However, when
both types of firms export, F' can gain from the
merger. Before the merger, four firms Q.e.,
efficient and inefficient firms in both countries)
are supplying goods in F. The merger reduces
this number of firms to three (i.e., an inefficient
firm in H, an efficient firm in ¥, and a merged
firm) and alleviate competition in /. This
reduces the consumer surplus in ¥ but increases
the producer surplus of an efficient firm in F.
The latter effect dominates the former effect,
and the social surplus in F increases. This
mechanism is similar to that shown in Lahiri
and Ono®”. After the merger, there is no export
from an inefficient firm in F' to H, which reduces
the consumer surplus in H and increases the
producer surplus in H. Furthermore, the merger
increases the producer surplus in H coming
from sales in . When the trade cost is small,
the positive effects dominate the negative effect,
and H gains from the merger, and the opposite
holds true otherwise.

Finally, consider a Type (III) merger between
domestic firms. If inefficient firms are inactive,
the merger has no impacts. Otherwise, it allevi-
ates competition, reduces the consumer surplus,
and increases the producer surplus. The negative
effect dominates the positive effect in the country
where the merger occurs, and the opposite holds

true in the other country. This is because the

domestic merger implies elimination of an in-
efficient firm in the country, which occupies
only a small share in the other country, and
hence, the mechanism shown in Lahiri and
Ono # works in the other country.
f) Likelihood of a merger

It is also worth examining which type of
merger is most likely to take place. We do this
by comparing gains from a merger (7y,—7;—
7.) of each type. The following figure shows
the merger type that yields the highest gain.

T
0.5
L Type (I11)
0.4
| None
0.3 Type (1)
0.2}
Type (I
L Il L L Il L L Il L L L Il C

0.2 0.3 0.4 0.5

Fig.2 Merger type that leads to the highest gain.

In Figure 2, “None” indicates that no merger
yields positive gains. Note, first, that a cross-
border merger between inefficient firms (Type
(IV)) never leads to the highest gain. When
the cost difference is large and the trade cost
is low, only a cross-border merger between
efficient firms (Type (D)) and one between
heterogeneous firms (Type (II)) are profitable.
The large cost difference implies that the market
share of inefficient firms is low. A Type (II)
merger enables the merged firm to obtain
much of the market share in both countries,
whereas a merged firm of Type (II) merger
can become a monopolist domestically but cannot
obtain a large share in the foreign country

because it must compete with an efficient



foreign firm. In this case, a Type (I) merger
yields the highest gain. When the trade cost is
very high, only a domestic merger between
heterogeneous firms (Type (III)) is profitable.
For other cases, a cross-border merger between
heterogeneous firms (Type (I)) yields the high-
est gain because of the tariffjumping effect

and the spillover effect.

4. Extensions

(1) Merger waves

In this section, we explore the conditions
under which we observe merger waves, that is,
the conditions under which a pairwise merger
is followed by another merger.

Before moving to a full analysis of merger
waves, we need to examine whether there is
an incentive to merge for the remaining two
firms given the pairwise merger described in
the previous section. In doing so, we ignore the
possibility of a merger of one firm and an already
merged firm. We now mention four types of
second pairwise mergers: (I-2) firms 2 and 2
in countries H and F' merge, given that firms 1
and 1 in countries H and F merge; (II-2) firm
2 in country H and firm 1 in country F merge
given that firm 1 in country H and firm 2 in
country F merge; (III-2) firms 1 and 2 in country
F merge given that firms 1 and 2 in country H
merge; and (IV-2) firms 1 and 1 in countries H
and F' merge given that firms 2 and 2 in count-
ries H and F merge. In considering the incentive
to merge, we again use the same criterion as
that used in the previous section: gains from
merger. Appendix D provides the profits of firms
under each type of a second pairwise merger.

We now compare the ex ante and ex post
profits of the merged firms. We can use the
conditions of the exogenous parameters (¢ and
7) in Section 3.2. In each case, we have to

check whether the merged firm's profit (ex
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post profit) is larger than the ex ante joint
profits of the merged firms. In Appendix E, we
summarize the profitability of a second pairwise
merger in Figure 6.

Combining the results obtained thus far, we
can explore the possibility of merger waves by
analyzing a sequential merger game a la Nilssen
and Sergard >. More concretely, we provide a
discussion of merger decisions made in se-
quence by disjointed groups of firms. In our model,
there are two possible pairwise mergers that
can take place in this industry.”” We denote
the two mergers that can potentially take
place as M, and M,. As discussed earlier, there
are four types of sequential mergers:

Type (I—1-2): M, : Firms 1 and 1 in countries
H and F, M, : Firms 2 and 2 in countries H and
F.

Type (II—=>11-2): M, : Firm 1 in country H and
firm 2 in country F, M, : Firm 1 in country F
and firm 2 in country H.

Type (III—111-2): M, : Firms 1 and 2 in country
H, M, : Firms 1 and 2 in country F.

Type AIV—1V-2): M, : Firms 2 and 2 in countries
H and F, M, : Firms 1 and 1 in countries H and
F.

We now consider the following three-stage
game. In this model, the industry is initially in
the no-merger situation. There is an opportunity
for the firms in M, to merge at stage one and
for the firms in M, to merge at stage two.
Hence, M, is the first mover. The firms in M,
observe whether or not M, has merged before
they make their own merger decision. After
merger decisions are made, the firms compete
in the market.

In each type of merger, there are four situat-

ions that may occur S ={s, s, S, S3).

1 Let us remember that we assumed that each merger
consists of two firms and that we ignore a merger of one

firm and an already merged firm.



Situation s, no merger takes place.

Situation s;: the firms in M, merge, while the
firms in M, do not.

Situation s,: the firms in M, merge, while the
firms in M, do not.

Situation s;: both the firms in M, and those in
M, merge.

Situation s; describes the merger waves.

The profit of entity 7 in situation s is 7. (s),
and social surplus in situation s is W(s),
where s€S and t€{1H, 2H, 1F, 2F, M,, M,}.
We now define four labels, Al, A? A% and A?

as follows:
A=y () — Do (s0), i€41, 2,
A2=7, (59— D o7 (0,4, kELL, 2}, ik,
Ai=my, (s9) — Z_fCM,ﬁj (sy), €11, 2},

A=y, ()= D e, (30, 1€ (1, 2, i#k.
If A} is positive, the merger of the firms in M,
increases their profits given that M; does not
merge. If A? is positive, the merger of the
firms in M, increases their profits given that
M; merges. If A}

mergers increase the profits of the firms in M.

is positive, the sequential

If A% is positive, the firms in M, prefer their
own merger to the rival's merger.

We now denote four regimes according to
the signs of M,’s gains from merging, either
alone (A}) or after M, has merged (A3):

As mentioned in Nilssen and Sergard®
(p.1689, Proposition 1), in regime 7, M, should
merge if and only if A}>0, r&{1, 2, 3, 4}. In
each regime, we check the sign of A} and which
situations appear under the exogenous para-
meters. Since those calculations are simple but
highly tedious, we summarize those calculations
in four figures (Figures 3-a, 3-b, 3-c, and 3-d).

From these figures, we have the following

proposition.

Proposition 5 The large cost difference induces

both domestic and cross-border merger waves that

consist of mergers between heterogeneous firms.
Cross-border merger waves that consist of mergers
between firms of the same type are possible only
when both the cost difference and trade cost are

moderate.
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Fig.3-d Sequential mergers (Type (IV—1V-2)).

From Figure 3-b and Figure 3-c, it is note-
worthy that a merger between heterogeneous
firms always leads to merger waves. This result
is very similar to that obtained in Salvo *¥
(Proposition 1). However, quite a different
picture emerges when we focus on mergers
between firms of the same type. The first
pairwise merger is unlikely to be followed by
another merger when both the trade cost and
cost difference are sufficiently large (see Figure
3-a and Figure 3-d). This indicates that the
possibility of merger waves depends on the
type of firms involved in the lead-off merger.

(20 Asymmetric countries

In this section, we explore the profitability
and desirability of mergers when countries are
asymmetric in the composition of efficient and
inefficient firms. Here, we restrict our attention
only on a pairwise merger between two firms,
as in the case of the myopic merger incentives
described in Neary ?”. Moreover, for the sake
of expositional simplicity, we assume no trade
cost (z=0)." Consider n firms (n>2) in each

"' The case of positive trade costs is explored numerically
in Matsushima et al. *’
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country. Among # firms, A;n firms are efficient
firms (type 1 firms), and (1—A)n firms are
inefficient firms (type 2 firms), where 0< ;<
1. Note here that A; may differ between countries.
Prices in a Cournot equilibrium when all firms
engage in trade are given by

Pi=1-Q,

=1-[Ang,;;+ Q=2 ngs;+ Aingu
+A=2)ngs ],

and equilibrium outputs are determined by

Grjr =Py, G =Pr—c. 9
The conditions under which inefficient firms

produce are given by
AptFap<D=1=C
cn
Note here that it can be readily confirmed that
efficient firms always produce. Therefore, both
types of firms produce if 1,4+ 4,<I". We assume
this inequality to hold true throughout this
subsection. As in Section 3, the merger incentive
is examined by the profitability (5) of a merger
that is defined as the difference between the
profit of a firm after a merger and the total
profits of two firms before a merger.
The following proposition summarizes the

merger in this case:"

Proposition 6 There is no incentive of a merger
for two efficient firms or for two inefficient firms.
An efficient firm and an inefficient firm have an
incentive to merge if and only if Ay+Ap>Q.
Here, §2 1is defined as

ann—1) —1—c(120*—1)

Q enldn(n—1) —1]

Figure 4 describes the region in which a merger
between heterogeneous firms is profitable. In
the figure, the horizontal and vertical axes rep-
resent Ay and A, respectively.

First, note that a merger between heterogene-
ous firms is profitable if there are a sufficiently

large number of efficient firms in the economy

2 See Appendix F for the proof of this proposition.
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Fig. 4 Merger incentive under country asymmetry.

as a whole. In this case, a merger implies a
reduction in the number of inefficient firms,
leading to a trade-off between increases in the
price and reductions in the joint output of two
merging firms compared to the pre-merger
environment. When a large number of efficient
firms are in the economy, the second effect
becomes ignorable because the output of an
inefficient firm in the pre-merger environment
is sufficiently small. Second, note that, in the
absence of trade cost, a domestic merger has
exactly the same impact on the economy as a
cross-border merger. Therefore, this case is
very similar to that analyzed in Neary *”, in
which all firms in one country have low costs
and all firms in the other country have high
costs. The focus of Neary 2” is on the impacts of
the merger on the relationship between the
degree of cost heterogeneity between countries
and the specialization pattern of countries. In
contrast, our focus here is on the relationship
among merger, firm heterogeneity, and the
degree of asymmetry between countries. Finally,
as the cost difference ¢ becomes larger, Q2 as well
as ' decreases. Therefore, if 15+ Ay 1s suffi-
ciently low and a merger between heterogeneous
firms is unprofitable, successive increases in ¢
will make the merger profitable. In this sense,

larger heterogeneity leads to proliferation of

mergers.

This result helps us to consider merger possi-
bility under different scenarios. For example,
if both countries are developing countries and
both 1, and A, are low, mergers are less likely
to take place. If one of the two countries, for
example, country H, is a developed country
and A, is close to one, a merger is profitable
even if A is low.

The assumption of no trade cost enables us
to go one step further, and we can examine
when the mergers described above are desirable
from the welfare viewpoint, even with asym-
metric countries. Again, the criterion of welfare
is the social surplus W that is given by (6). De-
noting the pre-merger and post-merger surpluses
as W, and W, respectively, it is readily confirm-
ed that
c?[3+8n(1+n)]

4(1+2n)*
XAyt 2:=T) Ayt2,— D),
where @ is defined as
cl4n(8n*+4n—1)—3] —16n°+8n+3
cn[8n(1+n)+3]

From this, we have the following proposition:

Wnim:

o=

Proposition 7 A merger between an efficient firm
and an 1nefficient firm is desirable if and only if
At <.

Once we compare @ with I' and with Q, we
observe three possible cases, which are described
in Figures 5-a, 5-b, and 5-c."

Figure 5-a represents the case of small cost
difference, c. In this case, ® is small, and the
desirability of a merger requires that there be
only few efficient firms in the economy. This is
because a small cost difference implies small
gains from improving efficiency by a merger,

which dominates the loss from decreasing the

3 See Appendix G for details.
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number of firms only when efficient firms are
scarce. As a result, profitable mergers are not
desirable, whereas desirable mergers are not
profitable. As the cost difference gets larger,
the effect of improving efficiency becomes larger,
and the region in which a merger is desirable
also becomes larger, leading to Figure 5-b. Now
some profitable mergers are desirable. When
the cost difference is sufficiently large, as seen
in Figure 5-c, all profitable mergers become

desirable.

5. Concluding remarks

We investigated the role of firm heterogeneity
in considering M&As in the international econ-
omy. We showed that larger firm heterogeneity
leads to the proliferation of both domestic and
cross-border mergers and that whether or not
the first pairwise merger leads to merger waves
depends on the types of firms involved in it.
Furthermore, we uncovered the conditions under
which one can find a discrepancy between prof-
itability and desirability for a merger, and
showed, for example, that a profitable merger
between heterogeneous firms is desirable if it
is cross-border, and If it is domestic, it is desir-
able only when the cost difference is sufficiently
large. Although we do not intend to claim that
our arguments took everything regarding M&As
into consideration, it would be safe to say that
our analysis shed some light on the important
features of M&As. Especially, given the impor-
tant literature on firm heterogeneity in the
field of international trade, our results should
play an important role as a bridge between
this M&A literature and trade literature.

It i1s of value to report some possible exten-
sions. First, we assumed there are only two
types of firms, which may limit the scope of
the analysis and should be extended to have

more types of firms. As shown in Barros ¥, we



may be able to examine which combination is
most likely among mergers between heteroge-
neous firms in the context of cross-border
mergers. Second, we first fixed the merger
pair, and then checked the profitability of that
merger. It would be interesting to endogenize
the choice of a merger partner. Finally, multi-
dimensional competition among heterogeneous
firms is worth analyzing. Especially, R&D in-
vestment that precedes the quantity competition
has been shown to play an important role in
determining merger profitability (see Davidson

10 among others). Given the impo-

and Ferrett
rtance of R&D activities in the current economy,

extensions in this direction would be promising.
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Appendix A. Derivations of trade and supply
patterns

This appendix describes the formal derivations
of trade and supply patterns. First, note that
any firm obtains positive profits from domestic
sales whenever profits from exports are positive.
Furthermore, note that efficient firms obtain
positive profits from domestic sales (from exports)
whenever inefficient firms obtain positive profits
from domestic sales (from exports). Finally,
note that assumption ¢<1/2 ensures that all
firms earn positive profits under autarky. Then,

the following cases are possible. Pattern (i):

All firms supply goods in both countries. Pattern
(iD): All firms supply goods in a domestic market,
but only efficient firms export. Pattern (ii):
Only efficient firms are active, and the supply
goods in both countries. Pattern (iv): All firms
supply goods in a domestic market, but no
firms export (autarky).

Pattern (i) is fully described in the main text,
and we obtain

10> 0, VT>0,

1+2
Vljx>0<:>r<Tc s

3c—1

10> 0T >

’

1—3c

79, > 097 < (AD)

In pattern (i), firms profits in country j are
given as

71, =Piqs T PTG s

o= (ijc)(]zjj,
and the total supply @ in country j is given by
Q,=¢.j; 792, Tq.+;- Hence, the supply functions
become

_ Itetrt

_ It+c¢—37
ql]’ji 4 ’

qu/ciT )

_ Itetrt
qz2j;— 4 .

Substituting the above equations into (1), we
obtain
10> 0, VT>0,
1+ec

1"1]~X>0<:>T<T N

190> 057 >3c—1. (A2)
Similarly, pattern (iii) yields
7 =Pt P T jis

1+ _1-27
qm-—T, Grjk— 3
71;0>0, V' T>0, W>0<:>r<i. (A3)

2
Finally, in pattern (iv), we have
Ty = (Pfc)qz/j,
71;0>0 and 7,;,>0, V7 >0. (A4
From (A1), we know that pattern (i) is possi-

T =Piq1j5



ble for some positive trade cost 7 only when O
<¢<1/3. Hence, we consider the case of 0<¢ <
1/3 and that of 1/3<¢<1/2 separately. We
start from the case of 0<¢<1/3. In this case,
both firms earn positive profits from exports
as well as domestic sales for 7 smaller than (1
—3c)/3, and, thus, pattern (i) appears. Further-
more, note that only pattern (i) happens when
0<7<(1—3¢)/3 because each firm supplies
goods whenever the price exceeds the cost of
supply (see (1). Put differently, when 0<7 <(1
—3c¢)/3, even inefficient firms can earn from
exports, and other patterns (e.g., pattern (i)
cannot be in equilibrium. If 7 becomes larger
than (1—3¢)/3, (A2) implies that inefficient
firms cannot earn from exports and the economy
is now in pattern (ii). Pattern (ii) holds true
as long as (1—3¢)/3<t<(1+c)/3 (see (A2)).
For 7 = (1+¢)/3, exports are not profitable even
for efficient firms, and the economy is in autarky
(pattern (iv)) when 7> (1+¢)/3.

When there is a large cost difference (1/3<
¢<1/2), it is convenient to start from pattern
(i), which is, from (A2), now possible when
0<3c¢—1<7t<(1+¢)/3. For 7=3¢—1, even do-
mestic sales are not profitable for inefficient
firms which then stop producing goods; thus,
pattern (iii) emerges. Because 3¢—1<1/2, (A2)
implies that pattern (iii) holds true when 0<7
<3c¢—1. Meanwhile, when 7= (1+¢)/3, exports
are not profitable even for efficient firms, and
the economy is in autarky (pattern (iv)) when
> (1+e)/3.
Appendix B. Profits of firms under each type
of a merger

Type (ID: By symmetry, we only have to con-
sider country H. There are potentially three
firms: a merged efficient domestic firm, an
inefficient domestic firm, and an inefficient

foreign firm. Depending on the values of ©
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and ¢, two patterns appear in the presence of a
merger: (@) the merged firm and the inefficient
domestic firm supply and (b) all firms supply.
In the following, 7,; and 7, represent the
profits of a merged firm from sales in country
j and of firm 7 located in country j from sales in
country k, respectively.

Pattern (a) (7> (1—2¢)/3): The profits of firms
from sales in country H are

— (1+e)? R (1—20°
9 9
Pattern (b) (7 <(1—2¢)/3): The profits of the

firms are

_ (+2c+7)? Lo _(2et)
MH 16 ) 2HH 16 ’
S (1—2¢—37)?
2FH 16 .

Type (ID): The market structure in country H
is equivalent to the basic one except for the
absence of the inefficient foreign firm. From
Proposition 1, we have the following result.
Pattern (a) (z > (1+¢)/3): The profits of the
firms are
 (1—20)?

- :(1+c)2 S
MH 9 1) 2HH 9

Pattern (b) (¢c<1/3 and 7<(1+c¢)/3): The

profits of the firms are

_ (et L _(=8etr)
MH 16 ’ 2HH 16 ’
S (+c—37)?
1FH 16 .

Pattern (¢) (c>1/3 and (3¢c—1) <7 <(1+¢)/3):
The profits of the firms are

o (tetr) o (=8etz)?
MH 16 ’ 2HH 16 ’
o (he—37)
1FH 16 .

Pattern (d (¢>1/3 and 7<(8¢—1)): The
profits of the firms are
_ator _a-zor

MH 9 ) 1FH ™ 9

In country F, the former inefficient foreign



firm becomes efficient because of the spillover
via integration. There are potentially three
firms: a merged (efficient) firm, an efficient
foreign firm, and an inefficient domestic firm.
Depending on the values of 7 and ¢, two
patterns appear in equilibrium: (a’) the merged
firm and the efficient foreign firm supply and
(b*) all firms supply.
Pattern (@) (t>(1—3¢)/3): The profits of
the firms are
Ty F:i p szi .
9" 9
Pattern (b’) (7<(1—3¢)/3): The profits of
the firms are
— Ate+7)? , - Atct+7)? ,
16 16
- (-3 +1))* .
16
Type (IID: In this case, there are potentially
three firms: a merged firm, an efficient foreign
firm, and an inefficient foreign firm. In country
H, depending on the values of 7 and ¢, two
patterns appear in the presence of a merger:
(@) the merged firm and the efficient foreign
firm supply and (b) all firm supply.
Pattern (a) ((1—3¢)/2<7<1/2): The profits
of the firms are
_Q+or _(Q—27)

MH TT1rH
9 ’ 9

Pattern (b) (7 <(1—3¢)/2 (if ¢>1/3, this does
not appear)): The profits of the firms are

_ (tet20) oo (he—20)
MH 16 ’ 1FH 16 ’
L (8c—27)
2FH 16 .

The market structure in country F is equiv-
alent to the basic one except for the export of
the inefficient domestic firm. From Proposition
1, we have the following result.

Pattern (a’) (z>(1+¢)/3): The profits of the

firms are

(1+e)? _ (1—2¢)

TTipr— 9 s T orF 9

Pattern (b)) (c<1/3 and 7<(1+¢)/3): The

profits of the firms are

_ (te—37) o _Qfetr)
MF 16 ) 1FF 16 ’
o (=8ctT)
2FF 16 .

Pattern (¢’) (¢>1/3 and (3¢c—1) <t <(1+¢)/
3): The profits of the firms are

o (te—30) o Ofeto)y
MF 16 bl 1FF 16 ’
— (A—3c+7)?
2FF 16 .

Pattern (d) (c>1/3 and 7<(3¢—1)): The
profits of the firms are
_(—27) _ Q47

MF 9 s TTypr= 9

Type (IV): By symmetry, we only have to consider
country H. There are potentially three firm: a
merged inefficient domestic firm, an efficient
domestic firm, and an efficient foreign firm.
The market structure in country H is equivalent
to the basic one except for the absence of the
inefficient foreign firm. From Proposition 1, we
have the following result.

Pattern (a) (7> (1+c¢)/3): The profits of the
firms are

oo _Qter _(1-20°
1HH 9 B MH 9 .

Pattern (b) (¢c<1/3 and t<(1+¢)/3): The

profits of the firms are

o _Gheto) _ (=3ctr)?
1HH 16 ) MH 16 ’
I (I+c¢—387)?
1FH 16 .

Pattern (¢) (¢>1/3 and (3¢c—1) <7 <(1+¢)/3):
The profits of the firms are

. :(1+c+‘£)2 - :(1—36+T)2
1HH 16 ) MH 16 ’
S (A+c—37)?
1FH 16 .
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Parameters ex ante | ex post
c T Sect.2.2 | Sect.3.1
H,
Ve €(0,1/2) | ©> (1+e)/3 Gv) (a,a")
e<1/3 A-30)/3<t<+0)/3| @D (b,a")
7<(1—30)/3 ® (b,b)
1/8<c (Bc —1) <t<(1+0)/3 (i) (c,a)
7<(8¢—1) (i) (d,a")

Pattern (d) (c>1/3 and 7 <(3¢—1)): The profits

of the firms are

1HH

(1+7)?

Tipu

9 ’

9

_(1—27)

Parameters ex ante | ex post
c T Sect.2.2 | Sect.3.1
H, P
c<1/11 (1—-30/2<7<1/2 Gv) (b,a")
A+ei3<c<-30/2 | Gv) (c,a)
(1-30/3<t<+e)/3 | Gi) (e,b)
7<(1—30)/3 ® (e,b)
1/11<e<1/3 | A+e)/3 < <1/2 Gv) (b,a")
1-30)2<7<0+a)/3 | Gi) (b,b")
(1-303<7<(1-30)/2 | GD (e,b)
t<(1—30)/3 ® (e,b)
1/3<¢ (A+e/3<t<1/2 Gv) (b,a")
(Bc —1) <7<1+0e)/3 Gi) (b,c)
7<(3¢—1) Gii) (b,d)

Appendix C. Conditions that lead to a particular
combination of ex ante and ex
post trade and supply patterns.

Type (D: a cross-border merger of efficient firms
(firms 1 and 1 in countries H and F merge).

Type (ID): a cross-border merger of efficient and
inefficient firms (firm 1 in country H and firm

2 in country F merge).

Type (IV): A cross-border merger of inefficient

firms (firms 2 and 2 in countries H and F merge).

Parameters ex ante | ex post
¢ T Sect.2.2 | Sect.3.1
Ve €(0,1/2) | T>0+e)/3 Gv) (a)
c<1/3 (1—-20/83<t<+e)/3 | G (a)
1-30)/3<t<(1—20)/3 | (i) (b)
7<(1—30)/3 ) )
1/13<¢<4/11 | (1—20)/3 <t <(1+e)/3 | (i) (a)
Be—D<7t<Q-20/3 | (i) ()
7<(8¢—1) (iii) ()
411<¢<1/2 | Bec—1) < v <(1+0e)/3 Gi) (a)
(1-20/3<7<Bc—1 | (Gii) (a)
7<(1—20)/3 (ii) (b)

Type (IID: A domestic merger of efficient and

inefficient firms (firms 1 and 2 in country H

merge).

Parameters ex ante | ex post
¢ T Sect.2.2 | Sect.3.1
Ve e(0,1/2) | T>0+0)/3 Gv) (@)
¢<1/3 (1-30/3<t<1+e)/3 | G ®)
7<(1—30)/3 ® ()
1/3<¢ Be—1D<1<Q+e)/3 (i) )
7<(3¢—1) (iii) @
Appendix D. Profits of firms under each type

of a second pairwise merger

Type (I-2): By symmetry, we only have to consider
country H. There are potentially two firms:
the merged efficient domestic firm M1 and the
merged inefficient domestic firm M2. There is
only one case: both firms supply.
The profits of the firms are
L=ater o (17207
9 9
Type (I1-2): By symmetry, we only have to consi-

Ty

der country H. There are potentially two firms:
the merged efficient domestic firms MH1 and
MH?2 (one of the firms becomes efficient because
of the spillover effects caused by the merger).

There is only one case: both firms supply.



The profits of the firms are

1

7[MH1H:§a 7[MH2H:§-

Type (III-2): In each country, there are poten-
tially two firms: the merged efficient domestic
firm MH and the merged efficient foreign firm
MF. There only is one case: both firms supply.
In country H, the profits of the firms are
€ D b1 Dl
9 9
In country F, the profits of the firms are
S (1—27) R a+or
9 9
Type (IV-2): By symmetry, we only have to
consider country H. There are potentially two
firms: the merged efficient domestic firm M1
and the merged inefficient domestic firm MH2.
There is only one case: both firms supply.
The profits of the firms are
(1+e)? _ (1—20)"

TTyin— 9 s T pom 9

Appendix E. Profitability of a second pairwise

merger

The following figures summarize the profita-
bility of incentives to merge for the remaining
two firms given the pairwise merger described
in Section 3.
Appendix F.  Pairwise mergers under asymme-
tric countries with no trade cost

In this case, it is sufficient to consider the
following three cases because we need not to
distinguish between the domestic merger and
a cross-border merger: (i) efficient firms merge,
(ii) efficient and inefficient firms merge, and
(iii) inefficient firms merge. Moreover, it is
obvious that a merger between firms of the
same type is not profitable, i.e., (1) and (ii)
are not profitable for vV 1,£(0, 1] and V2 >2.

I}
IS

0.5F 0.5k
0.4F 0.4F
0.3\ indifferent 0.3F  profitable
0.2f 0.2F
E profitable E
0.1F 0.1F  unprofitable
—un;‘)roﬁt‘:able P ‘ ‘ ‘ ‘
0.1 0.2 0.3 0.4 05 0.1 0.2 0.3 0.4 0.5
Type (I-2) Type (11-2)
T T
05 < 0.5 g indifferent
0.4 5 0.4F
F unprofitable E
0.3 g 0.3 - profitable
0.2F . 0.2F
t | profitable E
0.1F . 0.1f
2 i 1fferent E‘m\
LAl AR NN NEE N
0.1 0.2 030405 0.1 0.2 030405
Type (I11-2) Type (IV-2)

Fig. 6 Profitability of the second paiirwise merger.

Therefore, it is sufficient to consider only (i).
When an efficient firm in H and an inefficient
firm in F merge, the total outputs of H and F
are given by

Qu=unt Aun—Dquunt+ 1= A)nGonn
+ 2 pngunt LA =201 —1]qopm,
Qr=qurt Aun—Dqurt 1= 2i)nqonr
+Apnqurt (=2 n—1]qupp.
The first-order conditions for profit maximiza-
tion become (9) with =0 and
@i =P
The merger incentive In is now described by
In=rm,—miy—Typ.
In this case, we observe that
In>02,;+2,<I, Az+2,>Q,
where
an(n—1D—1—c12r*—1)
enlantn—1)—1]
Note here that

Q=

4+8n
—Q=——"""">0.
r-o 4nn—1)—1 0
Because we assume that A, +A,<I", In>0

if and only if A,;+21,>Q.



Appendix G. Profitability and desirability of a
pairwise merger under asymme-

tric countries

First, note that, in this subsection, a merger
is profitable if and only if A,+ A,>Q, and it is
desirable if and only if A1;+ 4,<® because we
consider only the case of A5+ A,<IT'. Moreover.
we already know that I' > Q. A simple compar-
ison yields

nl4n(n—1) —1]

Q> QeI 2
e —oni+1
2n
O>Tee> .
“1tan

Therefore, when
c<nldn(n—1) —11/(8n°—2n>+1),
we have Figure 5-a. Then, when
nl4n(n—1)—11/@8n*—2n*+1) <c<2n/(1+4n),
we observe Figure 5-b. Finally, the case in which
¢>2n/(1+4n) leads to Figure 5-c.
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