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Foreign Entry, Acquisition Target, and Host Country Welfare

ABSTRACT
We analyse the optimal mode of entry of a foreign multinational enterprise into a local
market where two local firms with differing productivities are competing initially. We show
that greenfield investment is chosen when the cost of setting up subsidiary and the cost
asymmetry between the local firms are small, and exporting is optimal when both trade cost
and technology gap are low; otherwise acquisition is preferred. We further show that under
acquisition equilibrium the less efficient firm is acquired unless the cost of technology
transfer to the integrated firm is large enough. We focus on the process of selection of the
target firm under acquisition by constructing sequential offer game, bidding game and
repeated offer game. In the analysis the externality effect of Cournot competition is
internalised. In all the cases, however, the MNC’s entry reduces the host country welfare.

Key words: Entry strategy; Multinational firm; Greenfield investment; Exporting;
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1. Introduction
In a globalised world it is important for a multinational company (MNC) to decide on
the mode of serving any domestic market. Different entry modes generally discussed in the
literature are direct export, licensing and foreign direct investment (FDI), and FDI can be in
the form of 100% owned foreign subsidiary, partial equity holding or cross-border merger
and acquisition (M&A). Opening up a subsidiary, that is, setting up a new firm in a foreign
country is rhetorically called greenfield investment.1 In an environment of liberalization it is,
however, observed that greenfield investment has been more a popular choice than partial
equity holding and licensing. But the last two decades have witnessed a growing importance
of mergers and acquisitions (M&As) over greenfield investment. For instance, the UNCTAD
(2000) study has recorded FDI in the form of M&A to be over 80%. In the study by Head and
Ries (2008), for the period 1987-2001 FDI under M&A has two-third share. Hennart and
Park (1993) and Calderon et al. (2002) study also provides the similar support.2
In this backdrop a number of papers are prepared highlighting the MNC’s choice
between acquisition and greenfield investment.3 The existing literature has mainly analysed
the outcomes when there is only one host firm, and if there are many host firms they are
generally assumed identical in nature. However, the problem becomes complex in the
presence of more than one host firm with differing efficiency levels, because now the MNC
has to decide not only whether to enter a host market by merging with a host firm but also
which host firm to merge with. Clearly, firm asymmetry would play an important role in the
MNC’s entry decision. The purpose of the present paper is to explicitly analyse the MNC’s
choice between acquisition and greenfield investment when there are two host firms in the
market with differing productivities. And in the analysis we focus on the process of selection
of a target firm under acquisition. Our main result is that merger is the preferred entry mode

1

For the literature on different entry strategies of the MNC see, for instance, Horstmann and Markusen (1987),
Tang and Yu (1990), Buckley and Casson (1998), Mattoo et al. (2004), Sinha (2010).
2
The UNCTAD publishes the World Investment Report annually since 1991. It describes the trends of FDI in
different forms for various countries and analyses different dimensions of the problems involved.
3
The choice broadly depends on the set up cost, market structure, acquisition price, extent of integration, size of
the firm, technological efficiency levels of the host firms etc. A subset of the literature comprises of Buckley
and Casson (1998), Bjorvatn (2004), Gorg (2000), Nocke and Yeaple (2007, 2008), Muller (2007), Kim (2009),
Raff, Ryan and Stahler (2009, 2012), Zhao(2011), and Stepanok (2012).
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of the foreign firm over subsidiary provided that the subsidiary set up cost and productivity
differences of the host firms are not too small. By merging with the host firm the MNC, in
fact, saves the set up cost of subsidiary. More importantly, we show that merger occurs with
the less efficient host firm. This happens because the acquisition price to acquire the less
productive firm is less compared to acquiring the high productivity firm.
We extend the analysis to see whether there is any effect on the partner choice if there
is a cost of transferring the MNC technology to the merged firm or the transfer is incomplete
in the sense that the merged firm cannot utilise the full benefit of the technology. We show
that the existence of such a cost may tilt the partner choice in favour of the efficient firm.
Since exporting is an important entry option, as mentioned in the beginning, we have
included exporting when it is a credible threat over subsidiary. We have derived the relevant
condition. Interestingly, merging with the inefficient host firm remains to be optimal even
when we allow exporting as an alternative mode of serving the host market except in the case
when the trade cost and technology asymmetry are both very low. We have also provided a
welfare discussion, given the choice of the optimal entry mode. Interestingly, in our
framework entry of the MNC always reduces welfare of the host country.
There are two closely related papers, namely Gorg (2000) and Zhao (2011), which also
discuss the choice between greenfield investment and acquisition. Gorg, following the
footstep of Buckley and Casson (1998), introduces an additional entry cost in the form of
marketing and adaptation cost. Then based on simulation exercise for different values of
marketing and adaptation cost he concludes that “the foreign entrant will in most cases be
best off by acquiring an existing indigenous high technology firm”. Zhao, on the other hand,
decides selection of the target firm based on comparing the MNC’s payoff under merger net
of acquisition price, and he has assumed that the acquisition price is the payoff of the
acquired firm under greenfield investment.4 However, whether acquisition is at all profitable
vis-à-vis greenfield investment is not fully examined. Hence welfare comparison in the paper
under different modes of entry is questionable. In the presence of multiple target firms the
main problem of the MNC is to decide which firm to acquire and at what price. The problem
is somewhat complex when we take into consideration the host firms’ strategic interactions.
4

In Zhao (2011), acquisition of the high productivity firm occurs when the ability of integration is sufficiently
weak and the technological gap is relatively large. If the ability to integrate is strong and the gap of technology
is sufficiently small, then the MNC acquires the low-productivity firm.
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To elaborate more on this, when there are three firms in a Cournot competition and two of
them merge, it is typically the non-integrated firm (which does not participate in the merger)
would gain due to the reduction in the number of competing firms in the market. 5 We
explicitly analyse the externality effect that benefits the outsider firm under M&A in a
Cournot competition and show that this strategic aspect plays an important role in acquisition
process in the presence of multiple target firms.
To focus on the process of merger and to understand the strategic aspect, we construct a
number of alternative games. While take-it-or-leave-it offer is analytically convenient and
popular, in reality rarely the offer is once-for-all. Moreover, a host firm’s payoff as an
outsider is larger than its payoff under greenfield investment, hence each firm has incentives
to see the other firm accepting the MNC’s offer. We first discuss this issue by constructing
two sequential offer games based on which host firm to be offered first, given that two host
firms have different efficiency levels. We study the subgame perfect Nash equilibrium
(SPNE) of such sequential offer games. However, we restrict to one round of offers to each
host firm.6
Next we construct a bidding game. There are examples in real life where partner
selection occurs by means of auction. In our model each host firm will bid in a sealed
envelope for merger with the MNC and the highest bidder will win. Finally we consider the
scenario where there is always the possibility that if the present offer of the MNC is rejected
by both host firms, there will be a new offer by the MNC. Since no offer is the last offer in
absolute sense, therefore the present repeated offer game appears to be more practical. This
game fully captures the positive externality effect of merger for the outside firm. While the
MNC’s payoff differs from game to game, but, we show, target under acquisition remains
invariant, that is, acquiring the low-productive firm is always optimal under acquisition. This
clearly contrasts with the results of the other papers discussed in the literature.
Contributions of two other papers, namely Nocke and Yeaple (2007) and Raff et al.
(2009), are worth mentioning in our context. Nocke and Yeaple (2007) have constructed a
general equilibrium model to analyse the foreign entry modes involving export, greenfield
investment and cross-border M&A taking into account firms heterogeneity and country
5

Follows from Salant et al.(1983).
In a sense the sequential offer games provide a mental or behind-the-scene calculation for the best take-it-orleave-it offer.
6
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specific characteristics. They have distinguished between mobile and non-mobile capabilities
of the firms and that these capabilities differ internationally. Then cross-border mergers lead
to synergic gains due to complementarities of assets. Hence if firms differ in respect of their
mobile capabilities, the most efficient firms are likely to engage in cross border M&A, but if
the firms differ in respect of their country-specific non-mobile capabilities, cross-border
M&A should involve the least efficient active firms. However, strategic interactions of the
players are missing in their model since they have a competitive market for acquisition.7 The
Raff et al. (2009) paper is another interesting contribution; it has included joint venture as an
alternative mode of entry. However, there are synergic gains both under joint ventures and
mergers. The paper examines the interactions of different foreign entry modes with two host
firms, like ours, and explores the interplay of credibility of greenfield investment and export
in shaping the preference over merger and joint venture. However, in their model host firms
are symmetric and as a result the selection of target and the process of acquisition are not
important dimensions of their analysis.
To summarize, our main analysis focuses on merger versus the subsidiary option of the
foreign MNC for entering a domestic market. We then discuss the implications of export as
an additional option. We also explore the effect of technology transfer cost in the merger
decision. These extensions are useful to provide a deeper insight into the problem considered
in the paper.
The plan of the paper is as follows. Section 2 describes the model. Then we study the
optimal entry decision and partner choice under merger and acquisition in section 3. Our
main analysis is extended to include export option and costly and incomplete technology
transfer in two subsections in section 4. Section 5 provides a welfare discussion and section
5 concludes the paper.

7

Nocke and Yeaple (2008) is another interesting contribution. It analyses the choice between greenfield
investment and M&A based on general firm heterogeneity. Each firm consists of a set of tangible and intangible
assets and complementarities of assets generate profits. Then the efficient firms are more prone to engage in
greenfield investments as compared to cross-border mergers. Their findings are also validated by data of U. S.
multinationals involved in outward foreign direct investment. On the other hand, in Raff et al. (2012) the entry
decision is analyzed in a setting with one MNC and multiple heterogeneous host firms where a specific firm is
the acquisition target. Though the model highlights some features such as productivity and market concentration
as being the important factors behind the choice of different modes, but it does not focus on the selection of
target firm as an explicit decision variable. With firm level Japanese data on FDI in 21 developed countries the
paper establishes a link between the firm productivity and the likelihood of a mode choice.
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2. Model
We consider the set-up where two domestic firms, firm 1 and firm 2, are competing in
the home market, and a foreign firm, call MNC, is entering the domestic market either by
setting up a 100% owned subsidiary (i.e., greenfield investment) or by acquiring one of the
two domestic firms.8 In any case, the operating firms compete in quantities in a Cournot
fashion.
The marginal costs of the MNC, firm 1 and firm 2 are, respectively, c f , c1 and c 2 . We
assume that the MNC and firm 1 are equally efficient but firm 2 is less efficient compared to
them; therefore, c f  c1  c2 .9 However, if the MNC enters with opening a subsidiary, it will
have to incur a set up cost, F  0 . We further assume that in case of acquisition the
integrated firm has access to the least cost technology. This means we assume that full
technology transfer to the merged firm is possible without any additional cost. Later (in
section 4) we introduce costs of technology transfer and see the consequence if there is an
additional cost to transfer the technology or if technology transfer is not complete in the sense
that the merged firm may not be successful to produce at the least possible cost.
Therefore, assuming that subsidiary as the credible threat, we first examine whether the
MNC will merge with the efficient or inefficient firm whenever such a merger is profitable,
compared to the case of subsidiary. We call subsidiary, merger with the efficient firm (firm 1)
and merger with the inefficient firm (firm 2) as regimes S , M 1 , and M 2 , respectively. In
our analysis we focus on the process of selection of the target firm.
Let the market demand for the homogeneous good be linear and in inverse form given
by
P  max{ 0, a  Q} ; a  c2

(1)

8

Here we actually consider the scenario where subsidiary dominates export from the MNC’s perspective. We
introduce `export’ in the analysis in section 4 and derive conditions for subsidiary to be the credible threat over
export.
9
In Zhao, the high cost firm, the low cost firm and the MNC are each at a same distance in terms of their unit
cost of production, so c2  c1  c1  c f , but Gorg assumes the MNC’s unit cost to be very close to that of the
low cost local firm, that is, c2  c1  c1  c f  0 . In our model even if we take c f  c1 , our all results will
go through for c f close to

c1 .
7

where Q   qi is industry output, q i is supply of output by firm i , and P is the market
i

price for the product. We denote by  zj the payoff of firm

j under regime z

( z  S , M 1, M 2) , and by  Mj
jf the payoff of the merged firm when firm j and the MNC

merge.

2.1 Subsidiary or Greenfield investment (S)
We assume that under subsidiary of the foreign firm all firms operate at positive output
levels, hence we assume:
(A1)

c2  I  (c1, c) where c 

(A2)

(a  c1 ) 2
F
16

a  2c1
3

Assumption (A1) states that if firm 2’s marginal cost of production is above a critical level

c, it cannot operate at a positive output level. On the other hand, assumption (A2) ensures
that the foreign firm can enter by opening its subsidiary in the host country because its set up
cost is not too large. Given these assumptions, the payoffs of the firms under S regime are:

 Sf 

(a  2c1  c2 ) 2
(a  2c1  c 2 ) 2
(a  3c2  2c1 ) 2
 F ;  1S 
and  2S 
16
16
16

(2)

2.2 Merger between the MNC and the efficient firm (M1)
Given the assumption on technology, if merger occurs with firm 1, the merged firm’s
marginal cost is c1 and that of the outsider (firm 2) is c2 . Hence the payoffs of the merged
firm and firm 2 are:

1Mf 1 

(a  2c2  c1 ) 2
(a  2c1  c2 ) 2
and  2M 1 
9
9
8

(3)

It can be easily checked that  2M 1   2S , that is, firm 2 as an outsider firm gains under
merger between the MNC and firm 1 due to externality effect of merger. Then merger with
the efficient firm will be profitable if and only if,

1Mf 1   1S   Sf

(4)

This leads to the condition

(C1)

(a  c1 ) 2
(a  2c1  c2 ) 2
 F  R1 (c2 ) 
16
72

Since

R1 (c2 )

R1 (c2 ) 

Lemma

is increasing in

c 2 , with

R1 (c2 ) 

(a  c1 ) 2
72

at

c2  c1 , and

16 (a  c1 ) 2
.
at c2  c , we can write the following lemma.
9
72
1:

Given

any

F,

(a  c1 ) 2
16 (a  c1 ) 2
,
F
72
9
72

 c2* (F)  c

such

that,

c 2  (c1 ,c 2* ( F )) condition (C1) is satisfied.

Then, (i) if F 

(a  c1 ) 2
, merger under regime M1 is never profitable; (ii) if
72

(a  c1 ) 2
16 (a  c1 ) 2
, merger between the MNC and the efficient firm is always
F .
16
9
72
profitable; and (iii) if

(a  c1 ) 2
16 (a  c1 ) 2
F .
, such a merger is profitable if and only if
72
9
72

c 2  (c1 ,c 2* ( F )) . We define,

1  {(c2 , F ) | c 2  I and Condition (C1) holds}

(5)

2.3 Merger between the MNC and the inefficient firm (M2)
Given the assumption that technology transfer (to the merged firm) is free of cost and
complete, if merger between the MNC and the inefficient firm occurs, the payoffs of the
merged firm and the outsider (firm 1) are:
9



M2
2f

(a  c1 ) 2
(a  c1 ) 2
M2
and  1 

9
9

(6)

The efficient firm as an outsider will gain, due to externality, if merger occurs between the
MNC and firm 2. Then, merger with the inefficient firm will be profitable if and only if,

 2Mf2   2S   Sf

(7)

This leads to the condition

(C2)

(a  c1 ) 2
 F  R2 (c 2 )
16

where

R2 (c2 ) 

(a  2c1  c2 ) 2 (a  3c2  c1 ) 2 (a  c1 ) 2


16
72
9

(a  c1 ) 2
Here R2 (c2 ) is U-shaped with R2 (c2 ) 
at c2  c1 , and R2 (c2 )  0 at c2  c .
72
Lemma 2: Given any F , 0  F 

(a  c1 ) 2
, c2** (F)  c such that c 2  (c *2* ( F ), c )
72

Condition (C2) is satisfied.

(a  c1 ) 2
Thus, (i) if F 
, merger under regime M2 is always profitable; and (ii) if
72
(a  c1 ) 2
0F 
, then such a merger is profitable if and only if c 2  (c *2* ( F ), c ) . Define,
72

  {(c2 , F ) | c2  I and Condition (C2) holds}

(8)

We have the following observations follows from Lemma 1 and 2.

(a  c1 ) 2
16 (a  c1 ) 2

F

.
(1) If the set up cost is too large (i.e.,
), merger with both
16
9
72
the efficient and the inefficient firm is always profitable.
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(a  c1 ) 2
(2) If the set up cost is low (i.e., 0  F 
), merger with the efficient firm is
72
never profitable, but merger with the inefficient firm is profitable only if the inferior
technology is relatively inefficient (i.e., c2 c*2* ( F ) ). If, however, the inferior
technology is close to the efficient technology (i.e., c2 c*2* ( F ) ), no merger is
profitable, and in this case subsidiary will be the outcome.
(3) If the set up cost is of the intermediate level (i.e.,

(a  c1 ) 2
16 (a  c1 ) 2
),
F .
72
9
72

merger with the inefficient firm is always profitable, but merger with the efficient
firm is profitable only if the inferior technology is close to the efficient technology
(i.e., c2 c 2* ( F ) ).
In Figure 1,  1 is the area ABCD and  is given by the area ABEGD. Then,

2    1 is the area CEGD that contains all combinations of (c2 , F ) for which merger
between the MNC and the inefficient firm is profitable but not between the MNC and the
efficient firm. Therefore, ABCD (= 1   ) is the area where both mergers are profitable.
Finally, the area DGH (   3 ) contains all combinations of (c2 , F ) for which no merger is
profitable (hence subsidiary is the preferred option).

[FIGURE 1 HERE]

Note that in a three-firm Cournot market the profitability of merger is driven by the
asymmetry of the two host firms. Given our assumptions, merger with firm 2 generates a cost
efficiency gain for the merged firm. On the other hand, merger with firm 1 does not result in
any cost-saving. Hence the profitability condition for merger with firm 2 is satisfied for a
larger parameter zone.
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3. Optimal Partner Choice
In this section we discuss the choice of the target partner under acquisition equilibrium.
In the following subsections we construct sequential offer games, bidding game and
repeated offer game, respectively.

3.1 Sequential Offer Game
Consider the situation where the MNC gives offers sequentially to the host firms, but
assume that the MNC can commit not to give any further offer once one round of offers is
completed. In Game 1, the MNC’s first offer goes to firm 1 and if it is rejected the second
offer goes to the second firm. In Game 2, the first offer goes to firm 2 and the second offer to
firm 1 if the first offer is rejected. Whenever a firm gets an offer, it decides whether to accept
(A) or reject (R) the offer (i.e., d i  { A, R} ). Such an offer is accepted if the firm under the
offer gets at least as much as its next best alternative payoff. If both offers are rejected,
greenfield investment occurs. Finally, we see which game yields the highest possible payoff
to the MNC. Figure 2 portrays Game 1 and Game 2.

[FIGURE 2 HERE]

To solve the games the following two conditions are useful (along with (C1) and (C2)).
(C3)
(C4)

 2Mf2   2S  1Mf 1   1M 2
 2Mf2   2M 1  1Mf 1   1S

Note that (C3) holds for all c2  (c1 , c) . But c~  (c1 , c) such that condition (C4) holds if
and only if c2  (c~, c) .
Let xi* be the MNC’s optimal acquisition price offer to firm i , and d i* is the optimal
decision of firm i in response to the MNC’s offer. When the MNC likes the offer to be
12

rejected by firm i , we assume, for convenience, xi*  -  . We summarize the results of
Game 1 and Game 2 in the following two lemmas, and the proofs are relegated to the
appendix.
Lemma 3: The subgame perfect equilibrium outcome of Game 1 is:
(i) [( x1*   , x2*   2S ), (d1*  R), (d 2*  A)] if condition (C2) holds; and
(ii) [( x1*   , x2*   ), (d1*  R), (d 2*  R)] otherwise.
Lemma 3 states that when (C2) holds (i.e., when both mergers are profitable), firm 1
will reject the MNC’s first offer but firm 2 will accept the second offer. The MNC will target
the high cost firm. When (C2) does not hold, no merger is profitable; this means the MNC
will make an unacceptable offer. Therefore, when (C2) holds, the MNC gets a payoff

( 2Mf2   2S ) , otherwise its payoff will be  Sf .
Lemma 4: The subgame perfect equilibrium outcome of Game 2 is:
(i) [( x2*   2M 1 , x1*   1S ), (d 2*  A), (d1*  A)] if (C1) holds and c2  (c~, c) (i.e. (C4) holds),
(ii) [( x2*   , x1*   1S ), (d 2*  R), (d1*  A)] if (C1) holds and c2  (c1 , c~) (i.e. (C4) does not
hold),
(iii) [( x2*   2S , x1*   ), (d 2*  A), (d1*  R)] if (C1) does not hold but (C2) holds, and
(iv) [( x2*   , x1*   ), (d 2*  R), (d1*  R)] if neither (C1) nor (C2) holds.
The corresponding payoffs of the MNC are respectively: (i) ( 2Mf2   2M 1 ) , (ii)

(1Mf 1   1S ) , (iii) ( 2Mf2   2S ) , and (iv)  Sf . Note that this game gives the possibility that
acquisition of the efficient firm can occur. This happens when both (C1) and (C4) hold.
Now to examine whether the MNC will choose Game 1 or Game 2 to maximize its
payoff, note that we have always

 2Mf2   2S  1Mf 1   1S c2  (c1 , c )

(9)

Then to compare the payoffs of the MNC in Game 1 and Game 2, we note the following:
13

(i) If only (C2) holds but (C1) does not hold, both games yield a payoff of  2Mf2   2S .
(ii) If both (C1) and (C2) hold, Game 1 generates a payoff of  2Mf2   2S , whereas
Game 2 yields a payoff:  2Mf2   2M 1 if c2  (c~, c) , and 1Mf 1   1S if c2  (c1 , c~) . Clearly in
this case Game 1 generates a larger payoff (in view of (C3) and (C4)).
Hence under sequential (one round) offer game, the MNC will select Game 1, and

 (c2 , F )   merger will occur with the inefficient firm 2. But if (c2 , F )   3 , there will be
no acquisition and the outcome will be subsidiary of the foreign firm. Hence we have the
following result.
Proposition 1: Under sequential offer game, the MNC will select the merger game, Game 1,
and  (c2 , F )   acquisition of the inefficient firm will occur. If, however, (c2 , F )   3 , the
outcome will be greenfield investment.
The implication of the above results is that under a take-it-or-leave-it offer game (that
is, if the offer is once for all), the MNC will offer  2S targeting the high cost firm, and only
firm 2 will accept the offer. Note that the outcomes of the two games are the results of
externality effect which increases the payoff for the outsider party in a merger. Two games
provide the optimal offer in the second stage using subsidiary as the credible threat. Now
comparing the payoffs it is clear that the acquisition price is lower for firm 2 leading to
higher payoff for the MNC. Hence, the MNC chooses Game 1 to implement this better
outcome for it. The advantage of acquiring firm 2, as opposed to firm 1, is stemming from the
fact that firm 2 is less efficient than the MNC, and merger bridges that technological gap
fully. In section 4 we will show that this result may be reversed.

3.2 Bidding Game
Sometimes we observe that the acquisition problem is resolved by means of a bidding
game where the potential target firms submit their bids in a sealed envelope for being merged
with the MNC and the highest bidder wins the race. In the context of our problem, the

14

maximum that firm i can offer to the MNC in a bidding game is ( ifMi   iMj ) . But since we
have

 2Mf2   2M 1  1Mf 1   1M 2 c2  (c1 , c )

(10)

therefore, whenever both mergers M1 and M2 are profitable (i.e., (c2 , F )  1   ), firm 2
will win the bid by offering a little more than that of firm 1; hence merger with the inefficient
firm will occur in equilibrium. Note that the bidding game in our model generates a lower
payoff for the MNC compared to the above sequential offer games (or take-it-or-leave-it offer
game) because,  2Mf2   2S  1Mf 1   1M 2 .

3.3 Repeated Offer Game
Consider the possibility of having a new offer by the MNC if the earlier offer is
rejected. If the host firms perceive this, then given the externality in Cournot framework,
each firm will have an incentive to reject the MNC’s offer unless it gets a payoff weakly
greater than outsider payoff. In such a situation firm 1 would accept an offer if it is not less
than  1M 2 and firm 2 would accept a payoff not less than  2M 1 . Realizing this when both
mergers are profitable, the MNC will offer a payoff of  2M 1 , and such an offer will
immediately be accepted by firm 2 (firm 1 will not accept because  1M 2   2M 1 ). Consider the
following strategies of the players. The MNC will offer  2M 1 every time, and firm i will
accept any payoff if it is not less than  iMj ( i, j  1,2; i  j ); otherwise it will reject. Note
that these strategies are optimal, given the strategies of the other players. Therefore the MNC
will offer  2M 1 at the beginning, and the offer will immediately be accepted by firm 2 only.
The MNC’s net payoff under this situation is ( 2Mf2   2M 1 ) . On the other hand, if

(c2 , F )   2 , so that merger only with firm 2 is possible, the MNC will offer a payoff of  2S
, and again only firm 2 will accept the offer (firm 1 will not accept because  1S   2S ); in this
case the MNC’s net payoff is ( 2Mf2   2S ) .

15

Proposition 2: Consider repeated offer game. Given externalities, the MNC’s optimal offer of
merger is  2M 1 if (c2 , F )  1   , and  2S if (c2 , F )   2 . In either case, firm 2 will accept
the MNC’s offer immediately and merger between the MNC and the inefficient firm will occur
in equilibrium. There will be no merger if (c2 , F )   3 .
While the MNC gets under repeated offer game a (weakly) lower payoff compared to
sequential or take-it-or-leave-it offer game, but whenever merger occurs, it occurs with the
low productivity firm.
To sum up the main analysis of this section, we find that the MNC prefers merger over
greenfield investment provided that the subsidiary set up cost and the technological gap
between the host firms are not small enough. And whenever merger occurs it is always
optimal to merge with the less efficient host firm. The possibility of merger with the efficient
firm arises only in the context of Game 2 in the above analysis. But for the case where
acquisition is preferable to subsidiary, the MNC always prefers Game 1 to Game 2, therefore
the more efficient local firm is never acquired. Given subsidiary as the credible threat, the
MNC has to pay a lower acquisition price under merger with the inefficient firm, as a result
the MNC’s net payoff from merger is larger if merger occurs with the inefficient firm.10
Finally, through merger the MNC can save the set up cost, therefore if the set up cost is
relatively large, merger will dominate subsidiary.

4. Extensions
In this section we consider two extensions in the context of the previous analysis. First,
in subsection 4.1 we consider costly and incomplete technology transfer to the merged firm in
turn, and study its consequence to the choice of the MNC’s optimal entry strategy. In
particular, we show that the MNC’s partner choice may be tilted towards the efficient firm.
Then in section 4.2 we consider the scenario when export is preferred over subsidiary (that is,
export is the credible threat) and examine whether merger be still the dominant strategy for
the MNC.

10

However, if technology transfer to the integrated firm is incomplete or costly, merger with the efficient firm
may arise (see section 4.1).
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4.1 Costly Technology Transfer
Our previous analysis is based on the assumption that the technology transfer to a host
firm is costless and complete. We now extend the analysis to incorporate costly and/or
incomplete technology transfer to the host firm under merger. First, note that this will have
no effect if the MNC merges with the efficient host firm because by assumption the technical
efficiency level is the same for both the MNC and the efficient firm, hence there will be no
need for technology transfer. In case of merger with the inefficient firm, the technology
transfer from the MNC to the merged firm is a possibility and both costly and/or incomplete
technology transfer would have an effect on the decision of technology transfer, which in turn
will determine the available amount of surplus from merger. We interpret that the costly
technology transfer is associated with a fixed cost of transfer. This fixed cost can be the cost
of installing the technology or training the personnel to operate with the transferred
technology. On the other hand, we interpret incomplete technology transfer to mean that the
marginal cost of production of the merged firm would be higher when the technology is
transferred to the merged firm.11

4.1.1 Fixed Cost of Technology Transfer
First consider costly technology transfer and assume that there is a fixed cost, T  0 ,
of transferring the MNC’s technology to the inefficient host firm. Then the MNC’s payoff
from merger with the inefficient host firm would be reduced by the amount T. Now,
assuming that subsidiary is the best alternative option to merger, the MNC’s payoff from

c be the marginal cost of the merged firm under merger with the inefficient firm (firm 2) if the foreign
technology is transferred. Then by incomplete technology transfer we mean c  c1 . Here we are not ruling
out the possibility of c  c2 . In this case in fact the MNC’s technology will not be transferred and the merged
11

Let

firm will operate with firm 2’s technology. Hence in general the merged firm’s marginal cost under merger with
the inefficient firm will be cˆ  min{c, c2 } .
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merging with the inefficient firm is [( 2Mf2  T )   2S ] and that with the efficient firm is

[1Mf 1  1S ] . Now we have,

[ 2Mf2  T   2S ]  [1Mf 1  1S ] 

1
[(c2  c1 )(5a  6c1  11c2 )  T
18

(11)

Hence the MNC will earn a higher payoff from merging with the inefficient firm provided
that T 

1
[(c2  c1 )(5a  6c1  11c2 )  T * and condition (C2) is satisfied. Otherwise, for
18

T  T * , the merger with the efficient firm takes place provided that condition (C1) holds.

However, subsidiary occurs when T  T * and neither of the conditions (C1) and (C2) is
satisfied. Interestingly, with a fixed cost of technology transfer we are able to show that
merger with the efficient firm can be optimal when the cost of technology transfer is large
(i.e., T  T * ) and (C1) holds. The existence of high transfer cost actually reduces the
benefits of paying a smaller acquisition price to the inefficient firm.

4.1.2 Incomplete Technology Transfer
When technology transfer is incomplete due to some rigidities or complexities in
transferring the knowledge, the full benefit of the transferred technology is not possible. The
marginal cost of production will then be higher after technology transfer (compared to that of
the efficient technology) in the merged firm. Incorporating the idea of incomplete technology
transfer, let the marginal cost of the merged firm under merger with the inefficient firm be ĉ
, and cˆ  c1   with   [0, c2  c1 ] . Now taking subsidiary as the alternative option, merger
with the inefficient firm is preferred to that with the efficient firm if and only if

[ 2Mf2 (cˆ)   2S ]  [1Mf 1  1S ]  0
We have,

[ 2Mf2 (cˆ)   2S ]  [1Mf 1  1S ] 

1
4 (  (a  c1 ))
[(c2  c1 )(5a  6c1  11c2 ) 
18
9

(12)

Clearly, if   0 , we have the usual result, that is, merger with the inefficient firm dominates
that with the efficient firm. On the other hand, when
18

  c2 c1 , we have

1
[ 2Mf2 (cˆ)   2S ]  [1Mf 1   1S ]   [(c2  c1 )(a  2c1  c2 )  0 , given (A1). This means, at least
6
for large values of  , merger with the efficient firm is preferred over merger with the
inefficient firm.12
Thus, this extension clearly reveals the significance of costly and incomplete
technology transfer and highlights that merging with the efficient firm might be possible if
the technology transfer is either very costly or far from complete. This outcome also validates
the “cherry picking” behaviour in the context of international merger where typically the
more efficient firms are chosen as targets.

4.2 Exporting Option
In this subsection we extend our analysis to include export from the MNC’s home
country to the host country as another option apart from merger and subsidiary options. We
assume that there is an additional cost of exporting for the MNC. The cost includes a
transport cost, a tariff imposed by the host country and also a higher labour cost of the home
country of the MNC (if any). We subsume all these costs and assume that there is a trade cost

t  0 per unit of output for exporting to the host country. For the MNC this t is over and
above the marginal cost of production c f assumed in the main analysis. Thus the marginal
cost of supplying the good in the host market is c f  t under exporting option. To keep the
focus of the paper intact we introduce the exporting option as an alternative to subsidiary
operation and derive the condition for which exporting is a credible threat. We then study the
MNC’s optimal choice between export and merger.
If the MNC enters the host country by means of export (E), given the trade cost t, then
the payoffs of the different firms are:

 Ef 

(a  2c1  c2  t ) 2
(a  3c2  2c1  t ) 2
(a  2c1  3t  c2 ) 2
,  1E 
and  2E 
16
16
16

12

(13)

The results with incomplete technology transfer to the merged firm in our paper are similar to those under
weak integration in Zhao (2011). On the contrary, in both Nocke and Yeaple (2008) and Raff et al. (2012) the
merged firm has access to even a lower cost of production due to synergy and complementarities of assets of the
merging partners. The synergy effect is likely to be higher when the firms are close in terms of costs in the premerger situation.
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Therefore, if t  t 

a  2c1  c2
, export option would just not be available to the MNC.
3

Hence we restrict to the assumption that t  t .
When both export and subsidiary options are available to the MNC, the MNC will
choose export over subsidiary if and only if  Ef   Sf , that is,

F

3t (2a  4c1  2c2  3t )
 F * (t , c2 )
16

(14)

Then, our main analysis (where subsidiary is assumed to be the credible threat) will go
through for all F  F * (t , c2 ) . Note that F * (t , c2 ) is an increasing function of c 2 , with

F * (t , c1 ) 

(a  c1 )
(a  c1 ) 2
at t  t * 
; further, F * (t , c2 ) is increasing t  t , given c 2 .
3
16

Then for t  t * , we have F * (t , c2 ) 

F

(a  c1 ) 2
c2  I , and since by assumption (A2),
16

(a  c1 ) 2
, subsidiary will dominate export and our previous analysis will hold as usual.
16

Therefore, in order to see if exporting option has any effect on our previous analysis, we
consider t  t * .
Now given any t  t * , we shall have an upward sloping curve F * (t , c2 ) passing
through the area ABEH (such as the dotted line) in Figure 1 such that the outcome below that
curve will have the same characterization as before because for such an outcome subsidiary is
the credible threat. But for the outcome above that curve export is the credible threat, hence
we need to examine whether merger still remains the best choice of entry mode and whether
merger with the inefficient firm will dominate that with the efficient firm.
Lemma 5: Whenever export is the credible threat, the MNC’s payoff under merger with the
inefficient firm is larger than that with the efficient firm.13
Now given the result underlying Lemma 5, the optimal entry strategy of the MNC will
be merger (with the inefficient firm) or export according as to which entry mode yields a

13

The result holds because, [ 2Mf2   2E ]  [1Mf 1  1E ] 

1
(c2  c1 )(5a  6c1  11c2  9t )  0 c2  I .
18

20

larger profits to the MNC. Therefore, export would be the optimal entry mode if and only if

 Ef   2Mf2   2E , that is,
(a  2c1  3t  c2 )2 (a  c1 )2 (a  3c2  2c1  t )2


16
9
16

(15)

It is easy to check that when t tends to zero and c2 tends to c1 , the above inequality (15)
necessarily holds. Hence we can write the following proposition.
Proposition 3: Export is the chosen entry mode of the MNC if both t and c2 are small,
otherwise merger with the inefficient firm is optimal.
Thus it is interesting to observe that there are parameter ranges for which merger is
preferred over export and subsidiary, and whenever merger occurs, the optimal selection of
partner remains the same. When the trade cost is low and the subsidiary set up cost is
relatively large, exporting option is to be preferred over subsidiary. Then if c2 is large
enough, under merger with the inefficient firm the MNC will have to pay a lower price for
acquisition, hence merger with the inefficient firm will be the outcome.

5. Welfare Analysis
In this section we derive welfare implications for the home country if entry of a foreign
firm occurs, hence we compare welfare levels of the home country in the pre- and post-entry
scenarios. In an environment of liberalization generally the developing countries are seen to
encourage entry of the foreign multinationals, because such an entry is associated with inflow
of foreign investment and superior technologies. In our framework, however, foreign entry
does not lead to higher home country welfare. In fact, as we see below, the home country
suffers from a loss of welfare, given the optimal entry strategy of the foreign firm.
In our paper the MNC enters either by means of direct export, or by setting up a new
plant in the host country, or by acquiring a host firm. Under exporting the MNC faces a trade
cost, greenfield investment involves a set up cost, and merger involves paying an acquisition
price. Let us restrict to the assumption that the integrated firm under M&A has access to the
least possible production cost, hence we assume that whenever foreign technology is
21

transferred to the merged firm, full knowledge is transferred at zero cost.14 Finally, we define
the host country welfare (W) to be the sum of consumers’ surplus (CS) and payoffs of the
local firms.
Initially, before foreign entry occurs, the host country market structure is an
asymmetric duopoly. Then the pre-entry host welfare is:

(2a  c1  c2 )2 (a  2c1  c2 )2 (a  2c2  c1 )2
W  (CS )     


18
9
9
0

0

0
1

0
2

(16)

When the MNC enters by setting up a subsidiary, the host country has three firms under
Cournot competition. However, the MNC is assumed to repatriate the profit it earns in the
host country to its home country. As a result, welfare in the host country will be consisting of
consumers’ surplus and profits of its two domestic firms,

W S  (CS ) S  1S   2S 

(3a  2c1  c2 ) 2 (a  2c1  c2 ) 2 (a  3c2  2c1 ) 2


32
16
16

(17)

First note that compared to pre-entry situation, the consumer surplus under subsidiary will be
higher due to increase in competition with the foreign subsidiary. However, the profits of
both domestic firms will fall. Then by simple comparison of the two welfare expressions W 0
and W S , we find that the host country is worse off with foreign entry under subsidiary
operation. This happens mainly because the MNC’s profit is a leakage from the host
economy.
When the MNC enters by acquiring a local partner by using the threat of a subsidiary
operation, it acquires the inefficient firm (firm 2). So there will be two firms in the host
country with equal efficiency, and the merged local partner will receive its reservation
payoff. Hence, the host country welfare expression will be

W M 2  (CS ) M 2  1M 2   2S 

2(a  c1 ) 2 (a  c1 ) 2 (a  3c2  2c1 )2


9
9
16

(18)

Since under this situation both the merged firm and firm 1 are operating with the efficient
technology, therefore compared to the initial domestic profits and consumers’ surplus (as
14

If there is a fixed cost of transferring the foreign technology to the merged firm (see section 4.1.1), it is borne
by the MNC, hence it will have no effect on the host country welfare.
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given in (16)), the profits under merger are lower and consumers’ surplus is higher (because
of increased competitor). However, the overall comparison yields that the welfare in the host
country falls as the MNC enters through merger with the inefficient firm.15 Hence it is clear
that whenever subsidiary is a credible threat, foreign entry either in the form of greenfield
investment or by acquiring a local partner will always be welfare reducing.
Now consider the scenario when exporting is a better strategy than subsidiary operation
for the MNC. In such a situation exporting will be used as the credible threat, and whenever
merger is the equilibrium strategy, merger will occur with the inefficient firm. In this case
welfare expression will be similar to the expression given by (18) except that  2S will be
replaced by the new acquisition price  2E (   2S for t  0 ). Since this increase is not large
enough, the overall welfare will fall compared to the initial level.
Finally, if the MNC prefers to choose export option as the mode of entry (this can
happen if both t and c2 are small), then the host country will have two domestic firms and
export will involve trade costs.16 Assuming trade cost to be the per unit transport cost of the
good and that no tariff is imposed by the domestic country, we can write the welfare
expression under exporting as,

W E  (CS ) E  1E   2E 

(3a  2c1  c2  t ) 2 (a  2c1  c2  t ) 2 (a  3c2  2c1  t ) 2


(19)
32
16
16

First note that W E is a positive function of t. For t equal to zero the above expression
coincides with (17), and we have already seen that welfare is lower in that case. For
prohibitive trade cost there would be no export and the host economy would become duopoly
with two domestic firms, and in that case the welfare would be given by (16). Since W E is
increasing in t, for the permissible range of values of t the welfare in the host country will be
strictly lower under exporting strategy compared to initial duopoly. Thus foreign entry is

15

If for some reasons, merger with the efficient domestic firm occurs, then there will be no efficiency gain.
Consumers’ surplus and profits of firm 2 will not change if such a merger occurs. On the other hand, the profit
of firm 1 will be lower with subsidiary being the credible threat. This means domestic welfare under merger
with the efficient firm will be less compared to the initial level.
16
In our analysis we implicitly assume that in a globalized world the host government does not impose any tariff
due to some common understanding between nations. However, in case a tariff is imposed, the welfare result
needs to be suitably modified as the total tariff revenue would also appear in the welfare expression of the host
country. For an analysis of optimal tariff and domestic welfare in the context of foreign entry see Kabiraj (1993)
and Bhattacharjea (2002).
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welfare reducing even with exporting option. Hence we can write the final proposition of our
paper.
Proposition 4: In our structure foreign entry either in the form of subsidiary, exporting or
merger with a domestic firm is always welfare reducing for the host country.
This result is interesting as it highlights that, starting with two domestic firms with
differing productivity levels, entry of a foreign firm in any form reduces welfare in the host
economy when the foreign technology is equally efficient as that of a domestic firm.17 The
possibility of welfare reducing foreign entry is demonstrated in the earlier trade and FDI
literature (Dixit (1984), Richardson (1998), Bhattacharjea (2002) etc.)18. In particular,
Bhattacharjea (2002), allowing for cost asymmetry between domestic and foreign firms with
many foreign firms and a fixed number of domestic firms, has shown that with foreign entry
domestic welfare may be lower unless the foreign share of the market is large enough. We
have similar results with heterogeneous domestic firms and even with an international merger
that bridges the technology efficiency gap between domestic and foreign firms.

6. Conclusion
We have studied the question of optimal entry strategy of a foreign multinational which
is going to serve a domestic market. The possible entry strategies we have discussed in the
paper are greenfield investment, acquisition and direct export. We have first examined the
choice between acquisition of a target firm among the multiple heterogeneous targets and
greenfield investment. Throughout the paper we have focused our attention on the process of
selection of the target firm and provided an analysis based on three different games, viz.,
sequential offer game, bidding game and repeated offer game. If technology transfer to the
merged firm is costless and complete, we find that in case of acquisition the multinational
firm always prefers to acquire the inefficient target. But the MNC’s target is tilted towards
the efficient firm if there is an associated cost of technology transfer or the transfer of
technology is incomplete. For large enough technology transfer cost, or when the technology

17

It would be an interesting exercise to see whether the results derived in this paper would be altered when the
foreign firm is more efficient than any of the domestic firms. We keep this for future work along with some
other issues in the context of foreign entry.
18
See Bhattacharjea (2002) for a nice description of an earlier literature in this context.
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transfer is far from complete, the MNC prefers to merge with the efficient firm. When the
multinational firm chooses to set up a subsidiary, it does so because the reservation payoff of
the inefficient firm is not favourable for acquisition as compared to the low level of fixed set
up cost. The divergence of technological efficiency plays a crucial role in the choice between
greenfield investment and acquisition.
When tariffs or trade costs are low relative to the subsidiary set up cost, export option is
likely to dominate subsidiary, that is, export is the credible threat. We have shown that even
then merger can be the optimal entry mode of the MNC for a wide parameter range. And
whenever merger occurs it occurs with the inefficient firm. When trade costs are very low
and technological asymmetry between the local firms is small enough, exporting can be the
optimal mode of entry of the MNC.
Finally, we have studied the welfare effect of an entry of a foreign firm in an
asymmetric duopoly industry of the host country. Given the optimal entry decision of the
foreign multinational, the host country in our framework becomes worse off. The social
welfare defined as the sum of consumers’ surplus and producers’ surplus, unambiguously
falls after entry of an MNC compared to the pre-entry situation. Hence the present work to
some extent complements the existing literature on foreign entry and welfare..
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Appendix
Proof of Lemma 3
In Game 1, the first acquisition offer of the MNC goes to firm 1, which is either
accepted (A) or rejected (R). If accepted, acquisition of firm 1 takes place. If rejected, the
MNC’s second acquisition offer goes to firm 2. If the offer is accepted, acquisition of firm 2
occurs; otherwise, greenfield investment occurs. The game is solved by backward induction.
Denote by xi the acquisition price that the MNC offers to firm i and xi* is the optimal offer.
Consider the subgame that starts with the MNC’s offer x 2 to firm 2. Since firm 2 will
accept any offer x2   2S , the optimal offer in this subgame would be x2   2S provided that

 2Mf2   2S   Sf

  2Mf2   2S   Sf

And given (A2), the above condition is reduced to (see (7))
(C2)

(a  c1 ) 2
 F  R2 (c 2 )
16

Therefore, when (C2) holds, the optimal offer in this subgame is x2*   2S , which is
accepted by firm 2. In this case, the MNC gets a payoff of ( 2Mf2   2S ) , firm 1 gets  1M 2 and
firm 2 gets  2S .
If (C2) does not hold, the MNC will give an offer x2   2S , which would be rejected.
For convenience we take x2*  -  in this case.
Now move to the beginning of the game where the MNC makes the offer to firm 1. If
(C2) holds, then the optimal offer would be x1   1M 2 provided

1Mf 1   1M 2   2Mf2   2S
But this condition never holds (in view of (C3)). Therefore the optimal beginning offer
to firm 1 will be the `rejection’ offer x1*  - 
Thus in the subgame perfect equilibrium, the MNC first gives a `rejection’ offer
x  -  to firm 1, and offers x2*   2S iff (C2) holds; otherwise, `rejection offer’ x2*  -  is
optimal, in which case subsidiary is the outcome. This gives the SPNE of the game as stated
in Lemma 3.
*
1
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Proof of Lemma 4
In Game 2, the MNC gives the first acquisition offer to firm 2, and if it is rejected then
the MNC’s second offer goes to firm 1. In the subgame that starts with the MNC’s second
offer, the optimal offer would be x1   1S if and only if

1Mf 1   1S   Sf

 1Mf 1   1S   Sf

Given (A2), this condition is reduced to (see (4))
(C1)

(a  c1 ) 2
 F  R1 (c2 )
16

Therefore, if (C1) holds, the optimal offer is x1*   1S which is accepted. This yields a
payoff of (1Mf 1   1S ) to the MNC,  1S to firm 1 and  2M 1 to firm 2. If (C1) does not hold,
the MNC will give a rejection offer, x1   1S , i.e., x1*  -  .
When (C1) holds, in the subgame beginning with the MNC’s first offer to firm 2, the
optimal offer would be x2   2M 1 if and only if
(C4)

 2Mf2   2M 1  1Mf 1   1S

But (C4) holds iff c2  (c~, c) ; c1  c~  c . Therefore if both (C1) and (C4) hold (i.e.,

(c2 , F ) satisfies (C1) and c2  c~ ), the optimal offer is x2*   2M 1 , which is accepted. If (C1)
holds but (C4) does not, then x2*  -  and the offer is rejected by firm 2, but the second
offer x1*   1S is accepted by firm 1.
Finally, if (C1) does not hold (this means, x1*  -  , in which case the outcome is
subsidiary), then in the beginning the MNC would offer x2   2S if and only if

 2Mf2   2S   Sf . This leads to condition (C2).
Hence if (C1) does not hold but (C2) holds, then the optimal first offer will be x2*   2S
which is accepted by firm 2 and acquisition of firm 2 takes place. But if neither (C1) nor (C2)
holds, the MNC’s first offer will also be x2*  -  . That is, in this case the MNC gives both
rejection offers and the outcome is subsidiary. This leads to the results of Lemma 4.
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Figure 1: Different regimes of acquisition and subsidiary.
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