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Abstract
This paper examines a multinational’s choice between greenfield investment and cross-border merger when
it enters another country via foreign direct investment (FDI) and faces the host country’s FDI policy.
Greenfield investment incurs a fixed plant setup cost, whereas the foreign firm obtains only a share of the
joint profit from a cross-border merger under the restriction of the FDI policy. This trade-off is affected by
market demand, cost differential, and market competition, among other things. The host country’s govern-
ment chooses its FDI policy to affect (or alter) the multinational’s entry mode to achieve the maximum social
welfare for the domestic country. We characterize the conditions shaping the optimal FDI policy and offer
intuitions on FDI patterns in developing and developed countries.

1. Introduction

During the past two decades (1990–2010), foreign direct investment (FDI) has become
a major source of capital inflows for both developed and developing economies. These
investments are often made by multinational firms that enter a local market through
either the so called greenfield or brownfield mode. Greenfield FDI refers to invest-
ments that create new production facilities in the host countries (e.g. starting a new
plant), whereas brownfield FDI refers to cross-border mergers and acquisitions.1 These
two entry modes of FDI have different implications on the host country’s market
competition, consumer surplus, and social welfare. The objective of this paper is to
investigate theoretically various economic factors affecting multinational firms’ choice
between these two entry modes and the optimal FDI policies adopted by the host
country’s governments, which can alter the multinational firms’ entry modes.

To achieve the above objective, we develop a very simple two-country model and
conduct a partial equilibrium analysis.We consider an environment where there is only
one foreign firm that enters a host country choosing between greenfield investment and
cross-border merger (or acquisition). We show that the foreign firm’s FDI entry choice
in equilibrium depends on the (relative) magnitudes of market demand, firms’ marginal
cost, fixed plant setup cost, number of firms in the market, and the government’s FDI
policy. Some of the results are very straightforward and intuitive. For example, green-
field investment is less likely to be chosen when the fixed plant setup cost is high.
However, some results are less obvious and require better understanding of the model.
For example, cross-border merger is more likely to be chosen when the domestic firms’
marginal cost of production is low. Some comparative statics results help explain the
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well-known pattern: there are more cross-border mergers and acquisitions than green-
field investment in developed countries while the comparison is reversed in developing
countries.

In reality, governments from the FDI host countries have different FDI policies, but
in this paper we focus on just one, namely, a restriction on the profit share of the foreign
firms in each merged entity (or joint venture).2 Unlike many other FDI policies, this
type of policy has clear differential effects on greenfield investment and cross-border
merger. Furthermore, it is also the most popular FDI policy among many countries,
although the policy restrictions vary across countries as well as across industries within
a country (United Nations Conferences on Trade and Delelopment UNCTAD, 2000).3

This paper is related to a subset of the FDI literature. Most FDI studies compare
between export and FDI. Our paper focuses on the comparison between two different
entry modes of FDI, assuming that FDI is chosen over exports. Some papers share our
focus. Horn and Persson (2001) and Norbäck and Persson (2004) explicitly compared
greenfield investment and cross-border acquisitions (or mergers). They argued that
multinational firms entering a new market by acquisitions may make a lower profit than
those entering by greenfield because acquisition involves bidding competition between
the foreign firms, thus driving up the acquisition price. In our paper, we show that
cross-border merger may make a lower profit than greenfield investment when the
foreign firm faces a very restrictive FDI policy, which leaves it a low profit share. Hence,
we offer a different explanation to the adoption of greenfield investment.

Some other studies stress the intrinsic benefit of greenfield investment. Unlike joint
ventures or technology transfer, greenfield investment allows multinational firms to
prevent their technological advantage from dissipation (Ethier and Markusen, 1996;
Saggi, 1999; Markusen, 2001). The implication is that greenfield investment should be
chosen. In contrast, Yu and Tang (1992) suggested several possible motivations for
international acquisition, which include cost saving, risk sharing, and increased market
power. In our paper, we highlight the importance of other determinants, such as FDI
policy, cost difference, market demand, and market competition.

Mattoo et al. (2004) showed that foreign multinational’s preference in the entry
mode (direct investment vs acquisition) could be different from that of the host coun-
try’s government. From the host country’s welfare point of view, there is a trade-off
between market competition (increased with greenfield investment) and technology
transfer (associated with acquisition). The authors examine the situation where the
government and foreign firm’s decisions differ and show that domestic social welfare is
greater by limiting the FDI such that it forces the foreign firm to choose the socially
preferred entry mode. We do more than Mattoo et al. (2004) by deriving the optimal
FDI policy and conducting a comparative statics analysis to match our entry mode
prediction with the real world pattern. Lee and Shy (1992) showed that restrictions on
foreign equity ownership will reduce the quality of technology transferred when the
foreign firm is forced to establish a joint venture.4 However, in our paper, we consider
the government’s FDI policy in affecting the profit obtained by the foreign acquirer and
thus its equilibrium choice between greenfield investment and cross-border merger.5

Although our paper focuses on the comparison between greenfield investment and
cross-border merger, it also provides a rationale for the existence of cross-border
mergers as a by-product: cross-border merger occurs when it is a better mode of FDI
than greenfield investment. However, our paper is different from the existing literature
on why cross-border merger occurs. For example, Long and Vousden (1995) invest-
igated how trade liberalization affects the incentive for cross-border mergers. Qiu and
Zhou (2006) explained that cross-border mergers happen under asymmetric informa-
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tion held between domestic and foreign firms. Other factors affecting cross-border
mergers include trade cost (Horn and Persson, 2001), plant-specific unions in oligo-
polistic competition (Lommerud et al., 2006), and international difference in technolo-
gies (Neary, 2007).

The rest of the paper is organized as follows. We set up the model in section 2 and
conduct the equilibrium analysis in section 3. We analyze one extension of the model,
the multiple foreign firms case, in section 4. The concluding remarks are presented in
section 5.

2. A Simple Model

Consider a partial equilibrium model with two countries: home and foreign. We
focus on one industry in the home market. There are n identical domestic firms
(Hi, i = 1, . . . , n) and one foreign firm (F).6 All domestic firms have the same marginal
cost of production equal to c, whereas the foreign firm’s marginal cost of production is
cf.Assume that the foreign firm has superior technology, and, without loss of generality,
let cf = 0. All firms produce homogeneous goods and engage in the market competition
(in the home market) à la Cournot.7

Generally, the foreign firm can enter the home market through export or FDI. There
are two forms of FDI: greenfield or brownfield. Export involves transport costs. The
choice between export and FDI has been widely studied in the literature. Hence, to
sharpen our focus on the foreign firm’s choice between the two forms of FDI, let us
assume that the foreign firm will never choose export in equilibrium (maybe the
transport cost is too high, or the FDI advantage is very large).8 If the foreign firm
chooses greenfield investment, it needs to set up a new production plant in the home
country, which results in a lump-sum fixed cost g. Alternatively, if the foreign firm
chooses brownfield investment, it builds a joint venture with a local firm using its own
technology (cf = 0).This can be done through a (cross-border) merger.The benefit from
the merger is that the foreign firm can save the lump-sum fixed cost, g, because it can
utilize the local firm’s existing production plant for production. Let p G denote the profit
of the foreign firm when it chooses greenfield FDI and p M the profit of the merged
entity (the joint venture) when the foreign firm chooses the brownfield FDI.

The home government has an FDI policy that limits the share of the profit that the
foreign firm can get from a joint venture, which will be described below. This is the cost
associated with the brownfield FDI from the foreign firm’s point of view.9

The game structure of the model is as follows. The game consists of three stages. In
the first stage, the home government sets its FDI policy, which is represented by a: the
maximum share of profit from the joint venture taken by the foreign firm. In the second
stage, the foreign firm makes its entry decision. It can choose greenfield investment
(denoted by G) or undertake a cross-border merger (denoted by M). In the merger
case, the foreign firm makes a merger offer to a domestic firm, which then decides
whether to accept or decline the merger offer. If the offer is accepted, the merger takes
place. Otherwise, no merger takes place, in which case, no further offer can be made,
and the foreign firm undertakes a greenfield FDI.10 In the last stage, all (remaining)
firms engage in Cournot competition.

Interestingly, note that unlike the existing models of exogenous mergers in the
literature, in our model, the necessary and sufficient condition for a merger to happen
is no longer that the joint profit of the merged entity in the presence of the merger
should be greater than the sum of the two merging firms in the absence of the merger.
The offer decision and the acceptance decision are affected by the FDI policy.
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Assume that consumers in the home country have a quadratic utility function that
results in a linear demand function for the homogenous goods in the industry:

P A Q Q q qf i
i

n

= − = +
=
∑, where

1

,

where Q is the total demand, with qf denoting the output of F and qi the output of Hi.
Assume that the demand intercept A is large enough so that every firm produces a
positive output under all circumstances.

3. Equilibrium Entry and Optimal FDI Policy

We solve the game to derive the subgame perfect equilibrium. This requires that we
analyze the game backwards.

Final Stage: Firms’ Profits

We first derive the product market equilibrium under all possible outcomes of the first
two stages: the FDI policy, the foreign firm’s entry decision, and the merger outcome.
Given any a, there are two possible second stage outcomes: greenfield FDI and cross-
border merger.

Suppose that greenfield FDI is the second stage outcome. Then, there are n + 1 firms
competing in the home market. Each firm chooses its output level (Cournot competi-
tion) to maximize its profit, taking other firms’ output as given.The foreign firm’s profit
function and each of the domestic firm’s ( j) profit function are, respectively,
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Suppose that the merger is the second stage outcome. Without loss of generality,
suppose that the foreign firm merges with H1. As firms produce homogeneous goods,
the foreign firm and H1 act as one firm to produce one good, the level of which is still
denoted by qf (treated as the foreign firm taking over H1 and eliminating H1 from the
market). There are other n - 1 domestic firms competing with the merged firm in the
market. The merged entity’s profit and other domestic firms’ profits are, respectively,
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Solving the equilibrium, we obtain
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Second Stage: FDI Decisions

Suppose that the foreign firm makes a merger offer to H1.Assume that the foreign firm
makes a take-it-or-leave-it offer, and thus it obtains the maximum surplus from the
merger. If the offer is to give H1 the profit (1 - a)p M (i.e. the foreign firm keeps the
maximum share of profit according to the FDI policy), then H1 accepts the merger offer
if and only if the offer is (weakly) larger than the stand-alone profit, πh

G, which it
receives if it rejects the merger offer. The condition is ( )1− ≥α π πM
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If the above condition does not hold, then H1 accepts the offer if and only if it is
given πh

G. Clearly, under the FDI policy a, if the foreign firm chooses a merger, it will
offer H1 a profit π π α π1 , (1 )= −{ }max h

G M .
We now turn to the foreign firm’s merger decision. Suppose a < amax. Then,

p 1 = (1 - a)p M, and the foreign firm has to make this offer. It is willing to do so if it can
obtain (weakly) more than its other option, which is the profit from greenfield invest-
ment, i.e. απ πM
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provided the above is positive, which is the case when
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Note that when g 3 gmax, π f
G ≤ 0. In this case, for any positive a, the foreign firm will

prefer a merger to a greenfield investment.
Hence, if a ∈[amin, amax], the foreign firm chooses to make a merger offer

p1 = (1 - a)p M, and H1 accepts the offer.
Suppose a > amax. Then, π π1 = h

G, and the foreign firm has to make this offer. It is
willing to do so if it can obtain (weakly) more than its other option, which is the profit
from greenfield investment, i.e. π π πM
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If the above inequality does not hold, then the foreign firm will choose greenfield
investment and receive π f

G. Given a large A, we have gmin > 0.
Suppose a < amin. The foreign firm will choose greenfield investment and

receive π f
G provided that it makes a nonnegative profit, which is the case when

g 2 gmax.
The above analysis allows us to describe completely the second stage equilibrium in

Figure 1 above (note that amin = amax at g = gmin), where the profits shown in the case of
a merger are those for H1.

We now summarize the above analysis in the following proposition.

Proposition 1. The foreign firm always chooses greenfield investment for a sufficiently
small fixed plant setup cost (g < gmin). The foreign firm always chooses a merger for a
sufficiently large fixed plant setup cost (g > gmax). In the case of an intermediate fixed
plant setup cost (gmin 2 g 2 gmax), the foreign firm chooses greenfield investment (cross-
border merger) if the FDI policy sets a low (high) share of profit for the foreign firm,
i.e. a < amin (a > amin).

According to the literature on merger with constant marginal cost and homogenous
goods, firms will have too little incentive to merge if they compete in quantity (Salant
et al., 1983). However, this is not a problem in our model of a cross-border merger. In
our model, the other option for the foreign firm if it does not merge is the greenfield
investment, which involves a fixed cost. This cost is absent in the standard industrial
organization models of a merger. Hence, the merger incentive is higher in our model
than in the case without the fixed cost.

Merger:(1 – a)p Merger:p

GreenfieldGreenfield

(Region I) (Region II)

Greenfield

g
max

a
max a

g
min

g

M G
h

a
min

 (g)

Figure 1. Equilibrium FDI Entry Modes
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Some comparative statics results can be easily derived. First, suppose that g is large.
In this case, the foreign firm’s concern is whether the market profit is sufficiently large
to cover the fixed cost if it chooses greenfield investment. Note that ∂gmax/∂A > 0,
∂gmax/∂c > 0, and ∂gmax/∂n < 0. Thus, greenfield investment is less likely to be chosen
(g > gmax is more likely to hold) when A is smaller, c is smaller, and n is larger. This is
intuitive. If the market demand is weak (A is small), or the competitors are tough (c is
small), or the market competition is intensive (n is large), then the foreign firm receives
a small profit from the market that may not be sufficient to cover the fixed cost
associated with a greenfield investment. Thus, greenfield investment will not be chosen
under these conditions.

Second, suppose that g is small. Then, in this case, the foreign firm’s main concern is
the size of the benefit from a merger. Note that ∂gmin/∂A > 0, ∂gmin/∂c < 0, and ∂gmin/
∂n < 0 (for large A and n).Thus, greenfield investment is less likely to be chosen (g < gmin

is less likely to hold) when A is small, c is large, and n is large.The intuition is as follows.
A merger reduces competition, which benefits the foreign firm. However, it has to share
some profit with the merger partner. Thus, a merger is preferred (to greenfield invest-
ment) only when the benefit from reducing competition is large, which is the case if the
market size is large (A is large), competitors are strong (c is small), and competition is
tough (n is small).

Note that regardless of the size of g, cross-border mergers are more likely to be
chosen if the number of competitors is larger. This generates a testable hypothesis.
In fact, this prediction is roughly supported by the well-documented pattern that there
are more cross-border mergers and acquisitions than greenfield investment in de-
veloped countries, because markets are more competitive; and there are less cross-
border mergers and acquisitions than greenfield investment in developing countries,
because markets are less competitive.

First Stage: Optimal FDI Policy

In the first stage, the home government maximizes the home social welfare by choosing
a. The social welfare for the home country is defined as the sum of consumer surplus
and domestic firms’ profits.

Note that the government policy is only effective in Region I, as shown in Figure 1.
Let us focus on this region first and call the type of merger in this region a type-I
merger. In this region, the market equilibrium outcome is given by (2). With the linear
demand, the consumer surplus in equilibrium is given by

CS A Q dQ P Q
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Thus, the home country’s social welfare is given by WM1 = CSM1 + PSM1.
Note that ∂WM1/∂a < 0. Hence, setting the minimum a within Region I is optimal.

This yields the following maximum welfare in this region:
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for g > gmax (by setting a = 0), and
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for g ∈[gmin, gmax] (by setting a = amin).
Suppose that we are in Region II. The only difference from the analysis for Region

I is that H1 receives πh
G in Region II instead of (1 - a)p M. The market outcome is still

given by (2). Hence, CSM1 = CSM2 and PS nM
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Suppose that we are in the region where the foreign firm chooses greenfield invest-
ment. Using the market equilibrium under greenfield investment, as given in (1), the
home country’s social welfare is W A Q dQ P Q nG Q G G

h
G
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= ∫ − − + −0 1( ) ( )π , which is
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We now compare the three levels of welfare.
First, when g < gmin, the foreign firm always chooses greenfield investment. Thus,

the FDI policy is not effective. The welfare is given by WG.
Second, when g > gmax, greenfield investment is never chosen.Thus, the comparison is

between the two cases of mergers. Using (6), we have WM1 > WM2 if and only if π πM
h
G> ,

which always holds.This is easy to understand.When a = 0, H1 receives the whole profit
of the merged entity, which is larger than πh

G.The reason is that in the former case, there
is one less firm in the market, and the merged entity’s cost is zero, whereas in the latter
case there is one more firm in the market, and H1’s cost is c.

Finally, we examine the welfare in the most interesting case, where g ∈[gmin, gmax].
By comparing WM1 and WG directly, using (7) and (9), and rearranging the terms, we
obtain WM1 > WG if and only if

g g
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Note that ∂B/∂A > 0, ∂B/∂c < 0, and ∂B/∂n < 0. Hence, condition (10) is more likely
to hold for smaller A, larger c, larger n, and larger g. This makes sense. Greenfield
investment increases competition, which is good for consumer surplus but bad for
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profits, as compared with a merger. However, when the number of domestic firm is
large, increasing one firm (greenfield investment) does not change competition much.
Thus, a merger gives higher social welfare because it extracts some profit from the
foreign firm to a domestic firm, H1.When c is larger, H1 benefits more because the profit
of the merged entity is larger; thus, the social welfare is also larger with a merger.
However, when demand is very strong (a large A), we can view this as a large number
of consumers; thus, consumer surplus is more critical in social welfare. In this case,
greenfield investment, which generates higher consumer surplus, brings more social
welfare than a merger. Note that the above discussion is different from the welfare
discussion in an industrial organization model because in our model, the home coun-
try’s welfare does not include the foreign firm’s profit.

By comparing WM1 and WM2 directly, using (7) and (8), and after simplification, we
obtain WM1 > WM2 if and only if g > gmin, which always holds. This is not surprising. By
comparing (7) and (8), we observe that the consumer surplus and the profits of all
domestic firms except H1 are the same in these two cases. The only difference is the
payoff received by H1 from the merger. H1 receives a higher payoff when a is set
lower, provided that the foreign firm is willing to make the merger offer. This is the
case when a = amin.

In summary, we have the following welfare ranking: WM1 > max{WM2, WG} if B is not
large and g is large; in other cases, WG > max{WM1, WM2}. Note that being in Region II
is never optimal.

The above analysis allows us to establish the following proposition.

Proposition 2. The home government does not set any FDI policy when g < gmin. The
home government sets an arbitrarily small profit share (a = e which is close to zero) as
its FDI policy when g > gmax.

Suppose the fixed plant setup cost is in the intermediate level (gmin 2 g 2 gmax). The
home government sets no FDI policy to induce greenfield investment when the demand
is very strong, the domestic firms’ cost is not high, and the number of firms in the
market is not large. The home government’s optimal FDI policy is a = amin to induce
cross-border merger when the demand is not strong, the domestic firms’ cost is high,
and the number of firms in the market is large.

The intuition is clear. When the fixed cost of plant setup is very low, the foreign firm
always prefers greenfield investment. In this case, the FDI policy is ineffective. Accord-
ingly, the home government does not need to set any policy. When the fixed cost is very
high, greenfield investment is never profitable. In this case, by giving the foreign firm
only a small share of profit from the merger, the home government can still induce it to
come. Therefore, the smallest share given to the foreign firm will result in the largest
welfare to the home country.

In the case of an intermediate level of plant setup cost, when the demand is very
strong, the domestic firms’ cost is not high, and the number of firms in the market is not
large, increasing market competition is important for the home welfare.Thus, the home
government sets no FDI policy to induce greenfield investment or equivalently to
discourage cross-border merger. When the demand is not strong, the domestic firms’
cost is high, and the number of firms in the market is large, competition becomes less
of a concern, and merger can bring down the cost for H1.Thus, merger is induced. In this
case, the best outcome is to leave the foreign firm with the smallest amount of profit,
which means a = amin.

The proposition can be stated in a more precise way as follows.
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Corollary 1. Suppose gmin 2 g 2 gmax.

(i) Given A and c, there exists n* such that for n < n*, the home government sets no
FDI policy to induce greenfield investment, and for n 3 n*, the home government
chooses its optimal FDI policy a = amin to induce cross-border merger;

(ii) Given A and n, there exists c* such that for c < c*, the home government sets no
FDI policy to induce greenfield investment, and for c 3 c*, the home government
chooses its optimal FDI policy a = amin to induce cross-border merger; and

(iii) Given c and n, there exists A* such that for A > A*, the home government sets no
FDI policy to induce greenfield investment, and for A 2 A*, the home government
chooses its optimal FDI policy a = amin to induce cross-border merger.

4. Multiple Foreign Firms

In this section, we consider one extension to show that the qualitative aspects of the
main results obtained in the simple model remain unchanged. Specifically, we want to
extend the model to allow multiple foreign firms. To observe the effects of multiple
foreign firms on the equilibrium, considering the simplest case, where there are two
identical foreign firms, suffices. Denote them by F 1 and F 2, respectively. To simplify our
analysis, let us focus on symmetric equilibrium, where the two identical foreign firms
take the same FDI entry mode. Furthermore, suppose that the two foreign firms do not
merge with each other when they enter the home country’s market.11 To make the
analysis more comparable to the main model in section 2, let us assume that there are
only n - 1 domestic firms; the total number of potential firms in the market is still n + 1.
We will go through the same analysis as in section 3, keeping in mind that there is one
more foreign firm and one less domestic firm now.

Suppose that both foreign firms take greenfield investment. We then have the
following market equilibrium in the third stage of the game:

� �q
A c
n

A c

n
H Hh

G
h
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=
−( )
+( )

−
3
2

3

2
, . . . ,

2

2 1 1, , for ,π
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A nc c
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A nc c
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g F Ff

G
f
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+ −
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=
+ −( )
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2
,

( 2)
,

2

2 1 2π , for and

�P
n

A nc cG =
+

+ −( )1
2

.

Suppose that both foreign firms take cross-border mergers: F 1 merges with H1, and F 2

merges with H2. Then, the market equilibrium is

� �q
A c

n
A c

n
H Hh

M
h
M

n=
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=
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3 ( 3 )

, . . . ,
2

2 3 1and , for ,π
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=
+ −( )3 3
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�P
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n
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+ − 3
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In the second stage of the game (i.e. FDI entry decision), given FDI policy a, the
condition ( )1− >α π π� �M

h
G is reduced to

α α≤ ≡ −
−( )

+( ) + −( )
�max 1

3

2 3
.

2 2

2 2

n A c

n A nc c
(11)

The condition απ π� �M
f
G> is reduced to

α α≥ ≡
+ −( ) − +⎡⎣ ⎤⎦

+ + −( )
�min

n A nc c n g

n A nc c

2 2 2

2 2

( 2)

( 2) 3
. (12)

Hence, if α α α∈[ ]� �min max, , F 1 makes the merger offer � �π α π1 1= −( ) M to H1, and F 2

makes the merger offer � �π α π2 1= −( ) M to H2. Both H1 and H2 accept the offers. If
α α< �min, both foreign firms choose greenfield investment. If α α> �max, two cross-border
mergers take place, with the merger offers equal to � � �π π π1 2= = h

G if � � �π π πM
h
G

f
G− ≥ and

g g
A nc c

n
A c
n

A nc c
n

≥ ≡
+ −( )

+
+

−( )
+

−
+ −( )�min

( ) ( )

2

2

2

2

2

22
3
2

3
; (13)

otherwise, greenfield investment is chosen.
The second-stage FDI equilibrium is illustrated by Figure 2, which is similar to

Figure 1 but with different critical values. We show and explain below that the amax

curve shifts to the right and the amin curve shifts down.As a result, there are more cases
of cross-border mergers when there are two foreign firms than when there is only one
foreign firm. In the merger cases, there are more type-I mergers when there are two
foreign firms than when there is one foreign firm.

Merger: Merger:

Greenfield

Greenfield

(Region I) (Region II)

G
hπ

Mπα )1( −

α

~

~

g

gmax

gmax

gmin

gmin

~

~

amin(g)

amin(g)

amax amax

Figure 2. Equilibrium FDI Entry Modes with Two Foreign Firms
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By comparing the cutoffs between the two cases, we have α αmax max< � if and only if
A(A - 5c) + (n2 + n + 6)c2

3 0, which is true. Hence, in some cases, type-II merger
occurs (i.e. H1 is offered the profit equal to that it can receive in the case of greenfield
investment) when there is only one foreign firm, but type-I mergers occur when the
two domestic firms, H1 and H2, are offered a share of the merged entity’s profit. This
result is due to the fact that in the two-foreign-firm case, if a domestic firm rejects
the merger offer (1 )− α π� M, it receives less profit ((A - 3c)2/(n + 2)2) than that in the
one-foreign-firm case ((A - 2c)2/(n + 2)2) because it faces tougher competition in the
former case with greenfield investment (i.e. there is one more firm with zero marginal
cost).

Straightforwardly, �g gmax max< . Moreover, the �αmin curve is no flatter than the amin

curve if and only if A - (n + 3)c 3 0, which holds if A is large. Let us focus on this case;
thus, �α αmin min< . In some cases, greenfield investment is undertaken when there is only
one foreign firm, but cross-border mergers occur when there are two foreign firms. The
reason is that, on the one hand, greenfield investment gives less profit to the foreign
firms in the two-foreign-firm case than in the one-foreign-firm case: �π πf

G
f
G< , which is

caused by the competition being tougher in the former case (with one more firm having
zero marginal cost). On the other hand, �π πM M≥ if and only if A - (n + 3)c 3 0. Thus, in
the two-foreign-firm case, greenfield investment results in lower profit, whereas merger
does not.

Let us now turn to the optimal policy in the first stage of the game. Note that the
government policy is only effective in Region I, as shown in Figure 2. Following the
same analysis as in the previous section and using the equilibrium outcomes derived
above, we have

�W
A n nc c
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2
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2
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2

2(1 ) 3 ( 3) 3
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− − +
+

− + −( ) + − −( )α

Note that
∂

∂

�W M1

0
α

< . Hence, setting the minimum a within Region I is optimal, which

is the same result as in the one-foreign-firm case.
In Region II, the home country’s social welfare is
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n n A c
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M 2
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2

1 3
2

2 3
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− − +
+

+ −( ) −( )[ ( ) ]
.

In the region where the foreign firms choose greenfield investment, the home coun-
try’s social welfare is

�W
A An nc c n A c

n
G =

+ − +( ) + − −( )
+

2 2

2

2 1 3
2 2

( )
( )

.

Define

�B A n c
A n n n n c A c

n n
( , , )

4 2 9 4(2 1)(2 3) 2
2( 1) ( 2)

.
2

2 2
≡

+ −( ) − − +[ ] −( )
+ +

We have ∂ ∂�B A > 0, ∂ ∂�B c < 0, and ∂ ∂�B n < 0.
Following the welfare comparisons in the one-foreign-firm case, we also have the

same welfare ranking in the two-foreign-firm case: � � �W W WM M G1 2,> [ ]max if �B is not
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large and g is large. In other cases, � � �W W WG M M> { }max 1 2, . Being in Region II is never
optimal.

Hence, Proposition 1, Proposition 2, and Corollary 1 still hold in the two-foreign-firm
case. The only differences between the two cases are the cutoff values and the level of
welfare. The qualitative aspects of the equilibrium outcomes are the same.

5. Concluding Remarks

The current paper focuses on the choice between greenfield investment and cross-
border merger when a multinational enters a foreign market with FDI and faces the
host country’s FDI policy, which imposes the maximum profit share on the multi-
national in the case of cross-border merger. Given the host country’s FDI policy,
four factors jointly determine the entry mode decision (i.e. greenfield investment and
cross-border merger). These four factors are market size, cost differential (between
the multinational and the local firms), degree of market competition (number of
local firms), and fixed setup cost associated with greenfield investment. In addition, the
government FDI policy of restricting equity participations also plays a key role in
affecting the multinational’s entry mode decision.The policy is chosen to induce green-
field investment or cross-border merger to maximize the domestic welfare, depending
on the economic conditions (i.e. the four factors). In the absence of this type of policy,
advanced economies with more competitive markets tend to have more cross-border
mergers and acquisitions than greenfield investment, which is supported by the model.

Although the results derived from our basic model are robust as presented in two
extensions (one in section 4 with multiple foreign firms and the other in the Appendix
with Bertrand competition), there are many other interesting directions to extend the
model that would allow us to explore more issues and derive more empirically testable
results. For example, we can consider the home firms to have different productivities.
Then, the foreign firm has to decide which domestic firm to merge with if it chooses
cross-border merger. The FDI policy may affect the foreign firm’s choice as well as the
resulting welfare. We can also consider that in the multiple-foreign-firm case, the
foreign firms are heterogenous. Then, we can investigate how different firms choose
different entry modes and why (similar to Nocke and Yeaple, 2007). These are import-
ant topics for future research.

Appendix: Bertrand Competition

Suppose that the firms compete in the market by choosing prices, that is, Bertrand
competition. To avoid the Bertrand paradox, we need to change the homogenous
product assumption by introducing differentiated products. We also return to our basic
model with one foreign firm, as in section 2, to observe the changes in the equilibrium
entry decision and the optimal FDI policy in Bertrand competition.

Market demand for each firm’s product is given by the following linear function:
pi = A - qi - bq-i, b ∈(0, 1), i ∈{ f, 1, 2, . . . n}, where pi is the price of firm i’s product
(called good i), qi is the quantity of good i, and q qi j i j− ≠≡ ∑ is the sum of output of all
goods except good i. This is the only change to the basic model aside from the type of
competition in the product market. Based on the above inverse demand, we can easily
derive the demand as

q
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q
A

nb
n b

b nb
p

b
b nb

p pi i f j
j i

=
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−
− +

− +
+

− +
+( )

≠
∑

1
( 1) 1

(1 )( 1) (1 )( 1)
, for ii n= 1, 2, . . . , .

Suppose that the foreign firm chooses greenfield investment. Then, the firms’ profit
functions are, respectively, π f

G
f fp q g= − , and π i

G
i ip c q= −( ) , for i = 1, 2, . . . n. Each

firm chooses its price, taking other firms’ prices as given. This allows us to obtain the
following equilibrium prices:

p b n b A nb n b cf
G = − − + + − +

1
1 2 1 2 1 1

Δ
[( )[( ) ] [( ) ] ],

p b n b b A n b cG = − − + + + − +
1

1 2 1 1 2 1 1 ,2

Δ
[( )[ [( ) ] ] [( ) ] ] for all domestic fiirms,

where D ≡ 2[(n - 1)b + 1][(n - 1)b + 2] - nb2. Substitute the equilibrium prices to the
demand functions to obtain the equilibrium quantities and then to the profit functions
to obtain the equilibrium profits π f

G for the foreign firm and p G for each domestic firm.
Suppose that the foreign firm merges with H1. With differentiated products, there are
two approaches to analyze the market competition. First, we can assume that the two
merged firms produce one product only. Second, we can assume that the two merged
firms produce both products but choose their prices cooperatively to maximize their
joint profit. To be more in accordance with our basic model in section 2, let us take
the first approach.12 The firms’ profit functions are, respectively, π f

M
f fp q= , and

π i
M

i ip c q= −( ) , for i = 1, 2, . . . n. Each firm chooses its price, taking other firms’ prices
as given. This allows us to obtain the equilibrium prices:

p b n b A n b n b cf
M = − − + + − − +{ }1

1 2 3 2 1 2 1
Δ

( )[( ) ] ( ) [( ) ] ,

p b n b b A n b cM = − − + + + − +{ }1
1 2 2 1 2 2 1 ,2

Δ
( )[ [( ) ] ] [( ) ] for all domesticc firms,

where D ≡ 2[(n - 2)b + 1][(n - 2)b + 2] - (n - 1)b2. Substitute the equilibrium prices to
the demand functions to obtain the equilibrium quantities and then to the profit
functions to obtain the equilibrium profits, π f

M for the merged entity and p M for each
domestic firm except H1.

In the merger literature, there are too many incentives to merge if firms compete in
prices with constant marginal costs. However, this is not a problem in our model
because the domestic FDI policy requires the foreign firm to pay a fixed share of the
merged entity’s profit to the domestic merged firm. As a result, the profit kept by
the foreign firm, απ f

M, may be less than the profit from greenfield investment. Hence,
the merger incentive is reduced.

The expressions of the firms’ profits are complicated; thus, we do not conduct a direct
comparison to derive the equilibrium entry mode as in section 3. However, we discuss
the possible outcomes along with the analysis in section 3. For the second-stage entry
game, a figure similar to Figure 1 is obtained.The merger (between the foreign firm and
H1) reduces the joint profit, but saves the foreign firm’s fixed cost.When g is very small,
greenfield investment gives the foreign firm higher returns, regardless of the division of
profit in the merger case (i.e. the FDI policy). When g is sufficiently large, greenfield
investment is not chosen even if the foreign firm receives a very small share of profit
from the merger. These two extreme cases are the same as those in Figure 1 (of course
with different cutoff values).
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In the intermediate g case, the merged entity’s profit is much higher than that of the
foreign firm under greenfield investment. However, when a is too small, the profit
allowed to be taken by the foreign firm is lower than π f

G. Thus, the foreign firm will
choose greenfield investment; otherwise, the foreign firm will choose merger in the
opposite case. With a larger g, π f

G becomes smaller. Thus, the critical level of a , that is,
amin, can also be smaller. This indicates the negative slope of the amin curve. Clearly,
there is a critical level of a, namely, amax, which separates the two types of mergers. For
the lower level of a, H1 is happy with the profit share ( )1− α π f

M. However, for a higher
level of a, ( )1− α π f

M is smaller than the profit that H1 can receive when it rejects the
merger offer. Thus, the type-II merger is chosen. Therefore, Proposition 1 should also
hold in Bertrand competition.

The derivation of the optimal FDI policy in Bertrand competition is more com-
plicated than in Cournot competition due to the long expression of each equilibrium
variable (i.e. price, quantity, and profit) in Bertrand competition. Nevertheless, we
show that the qualitative aspects of Proposition 2 and Corollary 1 should still hold in
Bertrand competition. The reason is that the optimal FDI policy is adopted to induce
greenfield investment or cross-border merger to balance the consumer surplus and
producer profit, allowing the domestic welfare to reach maximum.
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Notes

1. The popularity of FDI entry modes differs across different host countries.The reader can refer
to the World Investment Report (UNCTAD, 2000, 2005) for detailed information.
2. Other FDI policies include tax holiday, import/export subsidies, restrictions on investment in
certain industries, and many others.
3. For example, considering the telecom industry in Asia, the Philippines has a high degree of
competition along with restrictions on foreign capital partnership. Other countries, such as
Pakistan and Sri Lanka, only permit a low level of foreign equity ownership and postpone
introducing competition for many years. In contrast, Korea allows increased participation of
foreign equity more rapidly than competition. In addition, China still requires the foreign equity
share of many joint-venture entities to be less than 50% in many sectors.
4. Roy et al. (1999) also consider merger and technology transfer, but they assume the foreign
firm has already entered the host country and there is no decision on entry mode.
5. Nocke and Yeaple (2007) compare export, cross-border mergers, and greenfield FDI in terms
of heterogeous firms without FDI policy.
6. In section 4, the baseline model is extened to the case of two foreign firms. We show the
robustness of the results derived from the one-foreign-firm case.
7. We discuss the Bertrand competition in the Appendix. The qualitative aspects of the results
derived from the Cournot competition do not change.
8. We included export as an equilibrium choice in the earlier version of the paper. Including
export makes the analysis more tedious without adding new insights to the literature.
9. We could have added a merger cost, but complicating the analysis with the additional fixed
cost is not necessary.
10. As all domestic firms are identical, allowing the foreign firm to make further offers after the
first offer is rejected will not be different from allowing it to make only one offer.The is different
from the heterogenous firm case in Qiu and Zhou (2007).
11. Note it is possible due to the benefit of reducing the fixed cost from 2g to g. However, our
objective is to examine the robustness of our results in the presence of multiple cross-border
mergers. Hence, we explicitly rule out the case where the foreign firms merge among themselves.
12. The qualitative results will still hold. The profit from the merger is higher using the second
approach than the first approach, making cross-border merger more likely to occur.
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