
On Cooperation Through Alliances and Mergers

Manel Antelo1 & David Peón2

Received: 22 June 2018 /Revised: 29 October 2018 /
Accepted: 25 November 2018 /Published online: 3 January 2019
# Springer Science+Business Media, LLC, part of Springer Nature 2019

Abstract
This paper examines the profitability of alliances and mergers as strategic substitutes for
entrepreneurial firms to obtain a cost-cutting advantage. In a Cournot oligopoly with linear
demand, constant marginal costs and a subset of firms choosing whether to ally or merge, the
preference of a device or the other depends on the number of firms in the industry, their
efficiency degree before the agreement, the number of collaborating firms, and the amount of
cost saving achieved by the agreement. In general, given the number of firms in the market, an
alliance is preferred when the cost-cutting achieved is large and a merge when it is low.
Consumers, on the other hand, are always better with an alliance than with a merger. Finally,
when aggregate welfare is considered, we characterize the scenarios where socially inefficient
mergers or alliances would be implemented. We also discuss two assumptions of the model
that might lead to the result that alliances are preferred the more competitors in the industry—a
paradox that contradicts the basic tenets of industrial organization theory.

Keywords Entrepreneurial firms .Mergers . Alliances . Corporatemanagement

JEL Classification G34 . D02 . L13

1 Introduction

The debate about alliances and mergers as strategic substitutes in searching for new opportu-
nities to grow is gaining momentum in recent years because of the growing volume of these
operations worldwide and across industries, as well as because of its academic interest.
Through alliances, firms collaborate in search of mutual profits, but remain competitors in
the product market, while through mergers and acquisitions (M&As) resources of involved
firms are put under common ownership. Though often different in instances such as size,
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riskiness, and time duration, their key difference is ownership. Hence, since firms may choose
between the two strategies to improve their performance, the analysis of the pros and cons of
selecting one alternative or another becomes relevant.

Neither theoretical models nor empirical results are clear-cut in that sense. Theories include
the resource-dependence theory and transaction costs—to analyze which strategy induces
more cost-benefit advantages—and industrial organization theory—which suggests that alli-
ances are more likely to occur in concentrated industries because a collusive behavior is easier
to be established with the fewer competing firms. For instance, several articles (e.g., Yin and
Shanley 2008; Das 2011; Atallah 2015) cite the three-firm Cournot oligopoly case with linear
demand and constant marginal costs where an alliance between two firms is always better than
a merger as the way to reduce their cost (Sawler 2005). These alliances are unequivocally the
best strategy due to the fact that they avoid the problem of transferring market share to the firm
that remains outside the agreement.

However, a more comprehensive assessment of the superiority of one type of agreement or
another from the standpoint of firms, both those involved in the agreement and those
remaining outside, consumers, and the society as a whole needs the consideration of a more
general setup than one with three firms and two of them engaged in an agreement to saving
costs. In fact, in an n-firm industry, where a subset of m firms may choose to collaborate to get
access to a cost-saving opportunity, either through an alliance or through a merger, the analysis
becomes richer and more variable results hold depending on the efficiency level of firms and
cost cuts available by cooperation. Alliances are preferred to mergers in cost-efficient indus-
tries, the larger the cost reduction available by collaborating, and the more competitors in the
industry, whereas mergers only become more probable with a higher number of collaborating
firms. These results are also discussed in terms of consumer surplus and aggregate welfare to
show that consumers always prefer alliances, while the only implemented mergers that are
socially desirable overall are those achieved in efficient industries when the number of merged
entities is relatively low.

Finally, since a key prediction of our model—that alliances are preferred the more com-
petitors in the industry—contradicts the basic tenets of industrial organization theory, we end
up our analysis with an interpretation of this result: for insiders, controlling the number of
collaborating firms is the device they use to control for the degree of market competition.
Beyond that, we provide a discussion of two assumptions that might explain the paradox. One
is assuming that alliances and mergers offer similar cost reduction possibilities, when perhaps
alliances can achieve larger cost cuts in concentrated industries. The second is the assumption
in our model that entrepreneurs manage their own companies, whereas introducing strategic
delegation and managerial incentives might induce alternative results.

The rest of the paper is organized as follows. In the next section, we revise the state of the
arts regarding the choice between alliances and mergers. In Section 3, we present the model
and obtain the main results. Section 4 is devoted to the analysis in terms of social welfare.
Section 5 concludes the paper.

2 State of the Arts

Mergers and alliances are two common strategies for business growth. In the last decades, they
have become significant, as they allow firms to enter new markets and achieve economies of
scale in a globalized economy through collaborative efforts. Through strategic alliances, two or
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more firms agree to share costs or jointly manage assets in search of mutual profits, sometimes
implying the sharing of assets through a separate entity called joint venture. Alternatively, if
the firms are complex, transaction costs are high or control is required for success, all resources
may be put under common ownership, either by the merger of two or more firms, or through
the acquisition of one or more firms by another.

In 2015, companies worldwide announced over 47,000 transactions with a total value of
more than 4.5 trillion USD (IMAA 2017). They rapidly and constantly increased in the last
three decades, as in the 1980s, there were less than 10,000 transactions and their value
amounted, yet by mid-1990s, less than 1 trillion USD worldwide. Figure 1 shows the evolution
of mergers and acquisitions worldwide.

Many of these transactions are cross-border, as both alliances and M&As have become a
key instrument for internationalization (Achim 2015). On one hand, cross-border M&As allow
to overcome legal barriers for entering foreign markets, get access to resources, and lowering
competition. Thus, the acquisition of a national company by foreign firms is the most frequent
type of foreign direct investment (Contractor et al. 2014). On the other hand, there is a parallel
growth of cross-border strategic alliances, involving a wide range of agreements including
joint ventures, research and development, and production and marketing. They are considered
a powerful mechanism as they allow to combine competition and cooperation on a global scale
(Kang and Sakai 2001).

The analysis of alliances and M&As has also important implications in terms of regulation.
For instance, Weston (2001) reports that mergers and restructuring activities have increased the
value of firms, while the high rates of merger activity have not increased concentration levels.
Hence, structural-based antitrust guidelines might be bad policies in some cases. In addition, the
interest in these sorts of transactions is academic as well (see Yaghoubi et al. 2016, for a recent
review). In their aspirations for growth and higher profits, firms must choose between the two
strategies. Hence, there is a far-reaching theoretical debate on the pros and cons of choosing one
alternative or another. For instance, firms tend to use M&As to increase scale or cut costs while
they collaborate with others to enter new niche markets (Dyer et al. 2004). Toshimitsu (2018)
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demonstrates the conditions for constructing a network alliance under differentiated Cournot
duopoly with network externalities, so that firms provide perfectly compatible products.

A branch of the literature includes theoretical models that consider alliances and mergers as
strategic substitutes: both are profitable as long as they allow firms to reduce costs, but neither
theoretical models nor empirical results are clear to determine which option is preferred.
Different theories explain why and in which circumstances alliances would be preferred to
M&As and vice versa (Yin and Shanley 2008), including the resource dependence theory and
transaction costs and industrial organization and institutional theories. Thus, when market
imperfections lead to transaction costs, alliances and M&As can be cost-reducing alternatives.
The strategy chosen will be that which induces more cost-benefit advantages, which depends
on their success as external sources of innovation (Hagedoorn and Duysters 2002) and the
resource complementarity and relational capabilities of the collaborating firms (Wang and
Zajac 2007). Resource dependence theory, on its part, argues that the more control over a
partner is needed, such as suppliers or buyers, firms prefer M&As to alliances (Finkelstein
1997). Introducing managerial delegation leads to mixed results: either mergers are more
profitable if the output decision is delegated to an agent through a strategic rent-shifting
contracts (Ziss 2001); alliances are preferred if managerial effort is introduced in a model of
internal capital markets (Robinson 2008); or virtue is in the middle, with multiproduct
oligopolistic firms finding it optimal to use different distribution channels for different
products (Moner-Colonques et al. 2004).

Industrial organization theory suggests that alliances are more likely in concentrated
industries because a collusive behavior is easier to establish the fewer firms in an industry.
Likewise, institutional theory argues that firms operate in a socially organized environment
where beliefs and norms might define whether such collaborative/collusive behavior is a
common rule, acceptable, or not. Three factors to determine whether alliances or mergers
are preferred are the resources and synergies they desire, their competencies at collaborating,
and market factors; alliances are preferred with high uncertainty or with a low degree of
competition (Dyer et al. 2004). Moreover, it is argued (Yin and Shanley 2008) that alliances
are more likely if technological uncertainty is high, whereas mergers are more likely in capital-
intensive industries and, more relevant for the purposes of our paper, the more competitors in
the industry. (This seems to hold in our model when firms have low production costs before
the agreement coupled with a low number of firms involved in the agreement.)

In this debate, the so-called merger paradox (Salant et al. 1983) goes in favor of alliances. In
a Cournot framework in which firms produce a homogeneous good and face a linear demand,
two main results emerge: (i) mergers are rarely profitable, and (ii) firms excluded from the
merger benefit more than those inside the merger. Alliances, on the other hand, would be more
profitable as they avoid the problem of transferring market share to the firms outside the
agreement. Since this finding goes against empirical evidence, several articles have worked on
different assumptions to solve the paradox. These include convex costs (Perry and Porter
1985), product differentiation with Bertrand competition (Deneckere and Davidson 1985),
delegation (Ziss 2001), cost asymmetries between firms (Faulí-Oller 2002), sequential mergers
with varying product differentiation (Ebina and Shimizu 2009), multidivisional mergers
(Creane and Davidson 2004; Brito and Catalão-Lopes 2018), and complementary products
(Economides and Salop 1992; Brito and Catalão-Lopes 2010). Recent research solves both
components of the paradox assuming Stackelberg competition and convex costs (Heywood
and McGinty 2008), Stackelberg competition and cost asymmetries (Gelves 2010), and cost
asymmetries and product differentiation (Gelves 2014).
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A frequently cited result in the literature (Sawler 2005) provides a theoretical interpretation
why alliances are preferred to mergers in highly concentrated industries. Using a three-firm
Cournot model with linear demand and constant production costs, it states that an alliance of two
firms is always better than a merger to reduce their costs. More detailed, when efficiency gains
from joining forces are low, firms prefer an alliance rather than remain independent and this
rather than a merger, while if the cost saving is high, an alliance is better than a merger and this is
better than to remain independent. In any case, an alliance is the best strategy to saving costs.

In what follows, we provide an extension of this setup by considering an industry model
where n firms operate and m of them, n >m ≥ 2, seeks to collaborate to get access to cost-
saving opportunity. The main goal is to reevaluate what is accepted in the literature about how
industry-level factors (number of firms in the industry, the efficiency level, the number of
collaborating firms, and the cost reductions induced by the agreement) determine the choice of
firms seeking to reduce costs, namely to form an alliance or get involved in a merger. In this
framework, variable results are obtained depending on the cost structure and the cost cuts
available by cooperation.

Recent models that analyze a multi-firm environment include Atallah (2015), Cunha and
Vasconcelos (2015), Delbono and Lambertini (2016), and Escrihuela-Villar (2018), but they
focus on the profitability of mergers alone. Thus, multi-firm mergers involving leaders and
followers in Stackelberg markets may be profitable but are welfare reducing (Atallah 2015),
and horizontal mergers when the amount of capital is the strategic variable are privately
efficient both for insiders and outsiders, and may be socially efficient if the market size is
large enough (Delbono and Lambertini 2016). Other recent multi-firm analyses include
Heywood and McGinty (2011), who model cross-border mergers of m domestic and n foreign
private firms to show that the presence of a welfare maximizing public firm increases the
incentive for mergers; the analysis of mergers in Stackelberg markets either with cost
convexity (Brito and Catalão-Lopes 2011) or linear costs (Cunha and Vasconcelos 2015),
and the effects of becoming the market leader in these type of mergers (Liu and Wang 2015).
Nonetheless, none of them discusses the choice between mergers and alliances, neither the
effects of industry concentration on this strategic choice.

3 A Simple Model

Consider a Cournot oligopoly of n identical firms, i = 1,2, …,n, each producing a homoge-
neous good. The inverse demand function is linear as

p Qð Þ ¼ max 0; 1−Qf g ð1Þ
where Q ¼ ∑n

i¼1qi is the total production and qi denotes the production of firm i. The marginal
production cost of each firm is constant, equal to c, and must be c < 1 due to the demand
expression. Without further loss of generality, we assume the first m of these firms, 2 ≤m < n,
have the chance of combining their resources to reduce their marginal cost by an amount of r,
0 < r < c < 1. This reduction can be achieved either by forming an alliance or by merging
among them. In the first case, the partners combine their productive structures, but remain
independent in the product market when they sell their product. In the second, the involved
firms act as a unique entity in both production and selling spheres.

The analysis is conducted in terms of a two-stage game in which the firms’ owners decide
their organizational form in the first stage and then compete in the second stage. Thus, at the
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first (organizational) stage, the owners of the m firms simultaneously and independently decide
whether to compete either by forming an alliance among them or by merging; that is, they
choose their organizational form, which, in turn, determine their unit cost. At the second
(quantity competition) stage of the game, each firm i chooses the output level qi to maximize
profits in a non-cooperative way. We look for the subgame Nash perfect equilibrium. In the
second stage, each firm chooses the output level that maximizes its profit given the organiza-
tional form chosen in the first stage.

If m firms agree, in the first stage, to cut their costs by merging between them (scenario M),
the profit function of the merged entity is given by

πM ¼ 1−cþ r−q− n−mð Þqj

� �
q ð2Þ

where q is the output produced by the m merged firms and qj, j =m, m + 1, …, n is the output
of each non-merged firm, whereas the profit of each non-merged firm is

π j ¼ 1−c−q− n−mð Þq j

� �
qj ; ð3Þ

The solution of this problem is, respectively,

qM ¼ 1−cþ n−mþ 1ð Þr
n−mþ 2

; qMj ¼ 1−c−r
n−mþ 2

j ¼ mþ 1;mþ 2;…; n; ð4Þ

and the corresponding profits by

πM ¼ 1−cþ n−mþ 1ð Þr
n−mþ 2

� �2

; πM
j ¼ 1−c−r

n−mþ 2

� �2

; j ¼ mþ 1;mþ 2;…; n; ð5Þ

Contrariwise, if m firms decide, in the first stage, to form an alliance to develop new
production processes together (e.g., joint R&D investments), but sell their product separately
(scenario A), then the profit function of each allied firm is given by

πA
i ¼ 1−cþ r−mqi− n−mð Þqj

� �
qi ð6Þ

and that of each non-allied firm is

πA
j ¼ 1−c−mqi− n−mð Þqj

� �
qj ð7Þ

In this case, each firm inside the alliance produces

qAi ¼ m− m− m−1ð Þ n−mþ 1ð Þð Þcþ n−mþ 1ð Þr
m nþ 1ð Þ ; i ¼ 1; 2;…;m; qAj ¼

1−mc−r
nþ 1

; j ¼ mþ 1;mþ 2;…; n

ð8Þ
and obtains the profit

πAi ¼ 1−mcþ nrð Þ m− 1− n−mð Þ m−1ð Þð Þcþ n−mþ 1ð Þrð Þ
m nþ 1ð Þ2 ; i ¼ 1; 2;…;m;πA

j

¼ 1−mc−r
nþ 1

� �2

; j ¼ mþ 1;mþ 2;…; n ð9Þ
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To avoid the possibility that mergers are not implemented due to a merger paradox—i.e., if
mergers are not profitable, we check the conditions for profits by merger insiders to be higher
than those of the outsiders. Consequently, we impose the following assumptions on the
marginal production cost of each firm before any agreement, and on cost reduction achieved
by merging.

Assumption 1 The marginal production cost of each firm before any agreement is signed, c, is

such that >cL≡
ffiffiffi
m

p
−1

n−mþ2
ffiffiffi
m

p

Assumption 2 The cost reduction r that each firm that takes part of an alliance or a merge can

achieve is such that ≥rL≡
ffiffiffi
m

p
−1ð Þ 1−cð Þ

nþ1−mþ ffiffiffi
m

p .1

These two assumptions, together, guarantee that the profit of each insider exceeds the profit
of an outsider. We may now compare the profits insiders expect to obtain for alternative market
configurations. Proposition 1 states the preference relation of collaborating firms for a merger
or an alliance.

Proposition 1 Let r1¼ cm−1ð Þn2− 2cm2− 2þ3cð Þmþ2þcð Þnþcm3− 1þ3cð Þm2þ 3þ2cð Þm−c−1
n3−2 m−1ð Þn2þm m−2ð Þnþm−1 . Firms engaged

in cost saving prefer an alliance whenever the efficiency gain achieved exceeds r1. Otherwise,
they prefer a merger.

Proof. See the Appendix.
Consequently, the choice between mergers and alliances depends on the number of

insiders and outsiders, their efficiency degree, and the cost reduction achieved by the
involved firms. Figure 2 provides a graphical interpretation for industries with different
efficiency levels.

The intuition behind Proposition 1 is as follows. An alliance may be better than a
merger because an alliance enables, as a merger, the partners to reduce their cost, but
unlike a merger, it avoids the problem of transferring market share to the firms outside the
deal. However, mergers are sometimes preferred: when competition is high, mergers are
preferred because they reduce the number of competitors, and thus the merger paradox
effect. Our model predicts that overall results depend on the number of insiders and
outsiders in the agreement, the cost efficiency of the industry and the cost reduction firms
can achieve by collaborating.

Proposition 1 is better interpreted through two additional remarks. Firstly, we may
focus on the cost structure of the industry and the efficiency gain achieved. Thus, for low
values of marginal cost, c, firms prefer to ally; particularly, the more number of compet-
itors in the industry and the fewer the number of collaborating firms. Then, as c rises, they
prefer to merge for low levels of cost reduction, r, and to ally for higher levels. Now, since
∂r1
∂c >0,2 in less efficient industries mergers are implemented if only small cost reductions

are available, while the lower the production cost, we may find industries which are
efficient enough as to make r1 ≤ 0. In such industries, a horizontal alliance is always the
best strategy. Hence, from Proposition 1, the following remark holds.

1 For the alliance scenario, we may as well check that profits of the allied firms are higher than those of non-allied
firms as long as r ≥ c(1 −m). Since m > 1, this condition is always satisfied for any positive value of r.
2 ∂r1

∂c >0, for any n >m> 1.
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Remark 1 In an n-firm industry with linear demand and constant marginal costs, the optimal
cooperation among m firms is as follows:

i. An alliance if the industry is of high efficiency or if it is of low efficiency and firms can
obtain large cost reductions by collaborating.

ii. A merger if the industry is of low efficiency and firms can obtain low cost reductions by
collaborating.

The intuition behind this result is as follows. In less efficient industries (higher costs), profits
are lower and the degree of competition is higher; consequently, mergers are preferred by
insiders, reducing the number of competitors in the industry this way.

A second remark will follow if we analyze Proposition 1 in terms of the number of
competitors in the industry or the number of insiders in a collaborative strategy. Here, the

interpretation of the proposition is not straightforward, as ∂r1
∂n and

∂r1
∂m yield complex expressions.

For the sake of interpretability, we may perform comparative statics. Consider for instance the
simplest case where n = 3 and m= 2. The condition for the excess profit an alliance compared
to a merger to be positive reduces to −10r2 + (28c + 8)r− 16c2− 4c + 2. We depict in Fig. 3
the feasible region in the (c, r)-space, to show where firms would prefer an alliance and where
they would prefer to merge.

For industries with a higher number of competitors, we need to interpret the threshold value
r1 for different combinations of n, m, and c. We know from Proposition 1 that the lower r1,
more alliances will be implemented. Since this depends on the three variables mentioned, we
may plot the contour lines for r1 in the (n,m)-space, when c takes different values. We obtain
the result depicted in Fig. 4.

In Figure 4, we may see that lower r1 levels are observed for higher values of n and lower
values of m: the contour lines are lower the higher n (moving rightwards) and the lower m
(moving downwards). Thus, from Proposition 1 the following remark holds.

Remark 2 In an n-firm industry with linear demand and constant marginal costs wherem firms
can cooperate to achieve a cost reduction, alliances are likely to be implemented:

i. The larger the number of competitors in the industry,
ii. The fewer the collaborating firms.
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Remark 2 implies that the larger the number of outsiders, alliances are more probable to be
implemented. That is, all else being equal, the effect of the merger paradox is stronger if the
proportion of participants involved in the merger is smaller. Consequently, mergers will tend to
be implemented among a larger number of firms.

Journal of Industry, Competition and Trade (2019) 19:263–279 271

Fig. 3 Firms’ choice between a merger and an alliance when n = 3 and m = 2

Fig. 4 Comparative statics for r1



In summary, Proposition 1 and the two Remarks highlight the choice between alliances
and mergers plays a strategic role for firms: by choosing mergers or alliances, insiders
control the number of companies (i.e., one of the factors that determine the degree of
competition) in the industry ex post. Since both strategies offer the same efficiency gain,
the main advantage of alliances is that they do not transfer output to outsiders (i.e., they
avoid the merger paradox effect), while the main advantage of mergers is that they allow to
control the number of competitors in the market. In highly efficient industries, or when the
efficiency gain is large such that the industry becomes highly efficient ex post, profits are
higher and the degree of competition is lower. Here, firms can obtain large cost reductions
by collaborating through a collusive agreement in which firms maximize joint profits
without reducing the number of production plants (an alliance). Contrariwise, if compe-
tition is already high (less efficient industries with higher costs, hence lower profits), using
mergers among a larger number of firms allow insiders to reduce the number of compet-
itors in the industry in order to reduce the level of competition.

4 Welfare Implications

For the analysis of social welfare, we measure aggregate welfare as the non-weighted sum of
consumer surplus and firms’ profits, that is, the profits achieved by firms involved in the
agreement and those of firms that remain independent. We focus first on analyzing firms
outside the merger or alliance. What they would prefer their competitors to do? It is easy to
prove that firms outside any collaborative agreement prefer their competitors to collaborate
through a merger if the industry is characterized by lower costs, which is exactly the opposite
of what their competitors do according to Remark 1—see this result in the Appendix. To this,
we add the effects on consumer surplus.

Proposition 2 Irrespective of the cost reduction achieved by firms that merge or form an
alliance, consumers are better off under alliances than under mergers.

Proof. See the Appendix.
The intuition why a merger is worse for consumers compared to an alliance is as follows. If

a subset of firms forms an alliance that improves their efficiency, they will increase production
and outsiders will reduce theirs. This redistribution of production among firms unequivocally
benefits consumers. However, this effect is lower when firms merge, due to the merger
paradox effect. This result indicates that, if the consumer surplus was taken as the
appropriate standard for antitrust policy (Pittman 2007), rather than a total welfare
standard, the regulator should put emphasis on preventing mergers and favor alliances
instead. If, otherwise, total welfare is the standard for antitrust guidelines, and we
compute, for the two alternative scenarios of a merger and an alliance, total social welfare,
the following proposition holds.

Proposition 3 Let r2 ¼ −3þcþmþ2cm−cm2−2nþcnþcmnð Þ
1−5mþ2m2þ8nþ10mnþ2m2nþ8n2−4mn2þ2n3. An alliance is socially desirable if

the efficiency gain that involved firms can achieve exceeds r2. Otherwise, a merger is socially
better.

Proof. See the Appendix.
Figure 5 provides a graphical interpretation of Proposition 3 for industries with different

efficiency levels.
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Again, providing an intuition to this Proposition requires an analysis of r2 in detail. The cost
reduction level above which an alliance is socially better than a merger depends on the number
of insiders and outsiders in the agreement, their efficiency degree, and the cost reduction

achieved by the involved firms. Since ∂r2
∂c >0,3 mergers are socially desirable only in less

efficient industries when small cost reductions are available, while we may find industries

efficient enough as to make r2 ≤ 0—making alliances always socially preferred. However, ∂r2∂n
and ∂r2

∂m yield more complex expressions.

Taking into account Proposition 1, which determines when horizontal alliances are pre-
ferred to mergers by the collaborative firms, we know that if r1 > r2 holds, we would find that
alliances are socially desirable as soon as a smaller cost reduction is achieved, but insiders
choose to merger if they have access to a higher cost reduction, up to r1. In such case, some
mergers would be implemented that are not socially desirable. Figure 6 provides a comparative
analysis of the welfare effects of alliances and mergers by comparing r1 – r2 for different
values of n, m, and c. Thus, for any combination of n and m there is a wide light-colored area
where r1 > r2holds—particularly, in any industries but in efficient ones when the proportion of
merged entities is too low compared to the number of competitors.

Hence, the following result holds.

Proposition 4 Implemented mergers are socially desirable in efficient industries when the
number of merged entities is relatively low. Implemented alliances are socially desirable in
less-efficient industries and the more competitors collaborate.

Proof. From Propositions 1 and 3.
The intuition behind this result is that when the efficiency gain that makes alliances socially

better (r2) is lower than the gain required for firms to implement an alliance (r1), some mergers
are implemented between r2 and r1 that are not socially desirable. The inverse occurs when r2
is above r1. Despite both threshold increasing in c, Proposition 4 compares them to show that
all mergers are socially desirable when they are implemented in efficient industries, and
alliances when they are implemented in less efficient industries.

3 In fact, ∂r2∂c ¼ 2−mþnð Þmþnþ1

1þ2 1þnð Þm2þ2n 2þnð Þ2−m 5þ2n 5þ2nÞÞðð is positive for any n >m> 1.
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5 Conclusions

In this paper, we have examined the choice between mergers and alliances in an n Cournot
oligopoly with linear demand and constant marginal costs. Our model encompasses the
analysis of Sawler (2005) as a special case at the time that revises the conclusions there.
Particularly, it suggests that the choice is not unambiguous—as stated by Sawler (2005)—
but depends on the number of insiders and outsiders, the efficiency level of the industry,
and the cost reduction achieved by the agreement. The model suggests that strategic
alliance favors consumers as regards to mergers, but less unequivocally, results can be
derived as to which strategies will insiders prefer, as well as to which is preferable from a
social point of view.

The assumption of constant marginal costs implies a first limitation to our model, since the
merger paradox is solved, among others, with the assumption of convex costs (Perry and
Porter 1985). This considered, mergers, where partners integrate all their activities, face the
classic merger-paradox result whereby market share is transferred to non-merging firms.
Hence, alliances, where firms cooperate in production or R&D phases but sell their products
independently, are preferred in a number of scenarios. In brief, alliances are preferred to
mergers in highly efficient industries, the larger the cost reduction allowed by the agreement,
and the larger the number of competitors in the industry. Mergers only become more likely the
higher the number of involved firms. The analysis of social welfare allows us to show that
some mergers implemented in less efficient industries would be socially undesirable, while the
same happens to some alliances implemented in efficient industries, particularly if only few
firms collaborate.
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A key prediction of our model—that alliances are preferred the more competitors in the
industry—contradicts the basic tenets of industrial organization theory, which suggests they
should be more likely because it is easier to set a collusive behavior with fewer firms in an
industry. Moreover, empirical evidence tends to validate the result that industry concentration
favors alliances (see Yin and Shanley 2008, for a review). For instance, Das (2011) finds that
the intensity of competition in the liner shipping industry increased the likelihood of the choice
of acquisition from 1994 to 2006. Nonetheless, we suggest some rationale for the result we
obtain in our model. First, admittedly, alliances are believed to be less easily sustained if the
number of firms increases; however, this is not necessarily the case if the agreement does not
include all firms in the industry (Lofaro 1999). Second, if the number of firms increases, the
merger paradox is also stronger which is very much in line with the standard IO theory. Finally,
controlling for the number of collaborating firms is the device insiders have to readjust the
degree of market competition.

Beyond that, two other interpretations follow that might offer space for future model
developments. On one hand, we are assuming the same cost reduction levels for mergers
and alliances in any instance, when perhaps alliances can achieve larger cost cuts in concen-
trated industries. Indeed, other models analyze when mergers and alliances provide larger costs
cuts (e.g., Wang and Zajac 2007) and, as Yin and Shanley (2008) suggest, in concentrated
industries, there may be limits to the gains fromM&As. On the other hand, we are assuming as
well that entrepreneurs manage their own companies—but this is not common in large
companies, which are common targets of M&A and alliance activities. Thus, this opens a line
of research to introduce strategic delegation following examples in the literature such as Ziss
(2001), Moner-Colonques et al. (2004) and Robinson (2008), where the role of managerial
incentives might help to validate alternative results.
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Appendix

Proof of Proposition 1. First, let q be the output produced by the m merged firms. The profit
function of the merged entity is then

πM ¼ 1−q− n−mð ÞqMj −cþ r
� �

q ð10Þ

while that of each of the other n –m firms that remain outside the merger is

πMj ¼ 1−q−qMj − n−m−1ð ÞqMk −c
� �

qMj ; j ¼ mþ 1;…; n ð11Þ

Maximization of (10) and (11) leads to the best-reply functions q¼ 1−cþr− n−mð ÞqMj
2 and

qMj ¼ 1−c−mq
n−mþ1 , respectively, and solving them, we get the optimal production levels given

in Equation (4).
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On the other hand, when m firms form an alliance, the profit function of each allied firm i,
i = 1,2, …,m, is

πA
i ¼ 1−qAi − m−1ð ÞqAa− n−mð ÞqoAj

� �
qAi − c−rð Þ q

A
i þ m−1ð ÞqAa

m
ð12Þ

and that of each non-allied firm j, j =m, m + 1, …, n, is

π j ¼ 1−mqAi −q
A
j − n−m−1ð ÞqAk −c

� �
qAj ð13Þ

Maximizing (12) and (13) results in the best-reply functions qAi ¼
1−c−r

m − n−mð ÞqAj
mþ1 and qAj¼ 1−c−mqAi

n−mþ1 ,

respectively. Next, solving these reaction functions, we get the solutions given in Equation (8).

Now, in equilibrium, the profit of each merged firm amounts to πMi ¼ 1
m

1þ n−mþ1ð Þr−c
n−mþ2

� �2
,

whereas that of each firm that forms part of the alliance amounts to

πA
i ¼ 1−mcþnrð Þ m− 1− n−mð Þ m−1ð Þð Þcþ n−mþ1ð Þrð Þ

m nþ1ð Þ2 . Thus, the difference-in-profits function is given by

πA
i −πM

i ¼

−
m

1þ nð Þ2 þ
cm2

1þ nð Þ2 þ
1

2−mþ nð Þ2 −
2c

2−mþ nð Þ2 þ
c2

2−mþ nð Þ2

þ c 1þ m2 þ n−m 1þ nð Þð Þ
1þ nð Þ2 −

c2m 1þ m2 þ n−m 1þ nð Þð Þ
1þ nð Þ2

m

−

−1þ mð Þ
�
2−m2 −1þ nð Þ þ 2n−n2−n3 þ 2m −2þ n2

� �þ c
�
2þ m3 −1þ nð Þ

þ2n−2n2−3n3−n4−m2 −4þ nþ 3n2
� �þ m −4−2nþ 5n2 þ 3n3

� ���
r

m 1þ nð Þ2 2−mþ nð Þ2

−
−1þ mð Þ −1þ m−2mnþ m2nþ 2n2−2mn2 þ n3ð Þr2

m 1þ nð Þ2 2−mþ nð Þ2

ð14Þ

The fact that n >m> 1 implies that the function given in (14) is a concave function. The values
of r for which πA

i −πM
i ¼0 are

cm−1ð Þn2 þ 2 m−1ð Þ−c 2m2−3mþ 1ð Þð Þnþ cm3− 1þ 3cð Þm2 þ 2cm−c−1
n3−2 m−1ð Þn2 þ m m−2ð Þnþ m−1

ð15Þ

and

1þ c n−mþ 1ð Þ ð16Þ
However, 1 + c(n −m + 1) > c, and as a consequence, this root is not binding. Hence, the
only root to be considered for comparison is

r1¼ cm−1ð Þn2þ 2 m−1ð Þ−c 2m2−3mþ1ð Þð Þnþcm3− 1þ3cð Þm2þ2cm−c−1
n3−2 m−1ð Þn2þm m−2ð Þnþm−1 . This completes the proof of the

proposition.■.
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Proof of Proposition 2. The consumer surplus when m firms form an alliance is given by

CSA ¼ 1
2

n− n−mþ1ð Þcþr
nþ1

� �2
, and when they merge, by CSM ¼ 1

2
n−mþ1− n−mþ1ð Þcþr

n−mþ2

� �2
. Conse-

quently, the difference between both scenarios is given by

CSA−CSM ¼ 1

nþ 1ð Þ2 −
1

n−mþ 2ð Þ2
 !

r2 þ 2n−2c n−mþ 1ð Þ
nþ 1ð Þ2 −

2 1−cð Þ n−mþ 1ð Þ
n−mþ 2ð Þ2

 !
r

þ n2−2n n−mþ 1ð Þcþ c2 n−mþ 1ð Þ2
nþ 1ð Þ2 −

1−cð Þ2 n−mþ 1ð Þ2
n−mþ 2ð Þ2

ð17Þ
Which is a strictly concave function in r given that m > 1. On the other hand, the two real roots

of (A8) as a second-degree equation are −2 1−cð Þn2þ 2 m−2ð Þþð5−3mð ÞcÞnþcm2− 4c−1ð Þmþ3c−1
2n−mþ3 and 1 + (n −

m + 1)c, where the former is negative, and the second is greater than the maximum feasible
value of r, since 1 + (n −m + 1)c > c. Hence, CSA >CSM, for all admissible r satisfying
Assumption 2.

Proof of Proposition 3. In equilibrium, the profit of each firm j outside the agreement is πAj

¼ 1−cm−r
nþ1

� �2
if collaborating firms form an alliance and πM

j ¼ 1−c−r
n−mþ2

� �2
if they merge.

Now, taking into account consumers, insider and outsider firms, the social welfare of an
alliance as compared to a merger is

WA−WM ¼ −

−1þ mð Þ −1þ c −1þ m−nð Þ þ rð Þ 3þ c −1þ m2−n−m 2þ nð Þð Þ þ r þ 2m2 1þ nð Þr þ 2n 1þ 2þ nð Þ2r
� �

−m 1þ 5þ 2n 5þ 2nð Þð Þrð Þ
� �

2 1þ nð Þ2 2−mþ nð Þ2 :

Then, it follows that an alliance is socially preferred to a merger, if an equation of the form

Xr2 þ Yr þ C > 0; ð18Þ

holds, where X ¼ 1−mð Þ 1þ 2m2 1þ nð Þ þ 2n 2þ nð Þ2−m 5þ 2n 5þ 2nð Þð Þ
� �

:

The fact that n >m> 1 implies that X< 0. Consequently, the condition for the difference in
social welfare,WA −WM, to be positive, reflected in (18), is a concave function. Hence, the two
real roots define the region

−3þ cþ mþ 2cm−cm2−2nþ cnþ cmnð Þ
1−5mþ 2m2 þ 8nþ 10mnþ 2m2nþ 8n2−4mn2 þ 2n3

< r < þ n−mþ 1ð Þc; ð19Þ

where an alliance is socially better than a merger (and vice versa out of this region). However,
the condition r < 1 + (n −m + 1)c is always satisfied from the fact that n >m > 1 and thus, r <
1 + 2c, which is the minimum value it can take. Consequently, the only condition required for a
horizontal alliance to be socially preferred over a merger is that cost reduction provoked by

both agreements is sufficiently high as r >
−3þcþmþ2cm−cm2−2nþcnþcmnð Þ

1−5mþ2m2þ8nþ10mnþ2m2nþ8n2−4mn2þ2n3 . This com-

pletes the proof of the Proposition. ■.
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