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Firm-productivity and cross border merger

1. Introduction

Following the trade and investment liberalization wave in the world economy, the number of firms
involved in international trade and foreign direct investment has increased dramatically. Cross
border mergers and greenfield foreign direct investments (FDIs) are two important ways through
which many multinational firms serve foreign markets. One aspect that attracted attention in recent
years is the relationship between firm-productivity and trade and investment. The seminal papers
by Melitz (2003) and Bernard et al. (2003) examined whether higher productivity of a firm
increases its incentive for export. Helpman et al. (2004) extended this line of research to analyse
the relationship between firm-productivity, export and greenfield FDI. While these papers provide
important insights, they did not look at cross border mergers, which became more popular than
greenfield FDIs in recent decades (UNCTAD 2008, Neary, 2009).!

Nocke and Yeaple (2007: here-after NY) took a step to fill this gap by asking whether
higher productivity of a foreign firm increases the incentive for a cross border merger. They
considered the efficiency motive as the reason for a cross border merger and showed that if the
firms differ in terms of mobile capabilities, the incentive for a cross border merger increased with
a higher productivity of the foreign firm. Although NY provides important insights to the
relationship between firm-productivity and cross border merger, their analysis may be more

applicable for conglomerate mergers than for mergers among competing firms, since higher market

! As a result of the global economic crisis of 2008-09, both total FDI flow, and the level of cross border mergers
decreased dramatically, but, recently they have tended to recover from the crisis episodes (UNCTAD 2013).

2



concentration following a merger, which is an important reason for mergers among competitors,
is absent in NY.

Empirical evidence on firm-productivity and cross border merger is limited and provides
mixed results. Trax (2011) finds that the most efficient UK firms choose cross border mergers over
greenfield FDI in high intangibles industries, while she cannot find such evidence in the low
intangibles sector. Raff et al. (2012) show that the most productive Japanese firms prefer greenfield
FDIs over cross border mergers. Looking at the US firms, Nocke and Yeaple (2008) find that the
higher productive firms prefer greenfield FDIs over cross border mergers.

Given this background, we provide an explanation for the mixed relationship between firm-
productivity and cross border merger. More importantly, we provide a rationale for the empirically
relevant negative relationship between firm-productivity and cross border merger. Our paper
contributes to the theoretical literature on firm-productivity and merger by incorporating the
market concentration effect of cross border mergers in a two-country oligopoly model.

Considering a Cournot duopoly and one-way trade, we first show that whether higher
productivity of a foreign firm increases or decreases the incentive for a cross border merger
depends on product differentiation (affecting the intensity of competition and the benefit from
market concentration), and wage and productivity (affecting the marginal costs). We find a
negative relationship between the foreign firm’s productivity and the incentive for a cross border
merger if the products are close substitutes, thus creating intense competition, and the foreign firm
has a significantly lower marginal cost than the domestic firm. Otherwise, there is a positive
relationship between the foreign firm’s productivity and the incentive for a cross border merger.
We then extend our analysis to show that our qualitative results hold under Cournot oligopoly,

two-way trade and Bertrand competition.



Our paper complements and contrasts NY. In contrast to NY, we show that a lower
productive foreign firm may have the higher incentive for a cross border merger. We also
complement NY by showing that their result may hold for mergers among competitors.

The remainder of the paper is organized as follows. We review the related literature in
Section 2. We describe the basic model and derive the results in Section 3. We discuss the
implications of some of our assumptions in Section 4. Section 5 concludes. Many mathematical

details are relegated to the Appendices.

2. Related Literature
Two recent developments in the literature on trade and investment are worth discussing.? The
empirical literature in recent decades shows that firms selling abroad are different from firms not
engaged in trade, and the decisions to participate in international markets are not random (Bernard
and Jensen, 1999). Bernard and Jensen (1999) show that firms engaged in international trade are
different in size, productivity, and capital intensity than those who operate only in the domestic
markets.

Following these findings, the seminal papers by Melitz (2003) and Bernard et al. (2003)
analyse theoretically the relationship between firm level productivity and export decisions of the
firms. Their main finding is that more productive firms export while the less productive firms
operate only domestically. Head and Ries (2003) and Helpman et al. (2004) extend this line of
research by considering two ways to serve the foreign market — export and greenfield FDI — and
show that the most productive firms undertake greenfield FDIs and the less productive firms

export. Head and Ries (2003) also show that less productive firms may undertake greenfield FDIs

2 See Markusen (2002) and Antras and Yeaple (2014) for a survey.
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in the presences of wage difference between the home and the host countries. There is a huge
literature following these papers. Rather than trying to review that vast literature, we refer to Wager
(2007) and Helpman (2011) for nice surveys of that literature.?

The second important development in the FDI literature is to consider the composition of
FDIs. Although cross border merger is considered to be an important type of FDI (UNCTAD,
2008), the above-mentioned literature did not consider that aspect. There is another set of papers,
such as Ferrett (2005), Bjorvatn (2004), Mattoo et al. (2004), Neary (2009), Spearot (2012), Diez
and Spearot (2014), Davies et al. (2018) and Harms et al. (2018), which consider greenfield FDIs
as well as cross border mergers to examine the internationalization decisions of firms.* These
papers provide several important insights but, unlike our paper, they did not analyse the effects of
firm-productivity on cross border mergers.

In NY, firm heterogeneity arises from the fact that firms have different types of capabilities:
internationally mobile capabilities, as considered in our paper, and immobile capabilities.’ If the

firms differ in internationally mobile capabilities, which is relevant for our analysis, they show

3 Recently, Mukherjee (2017) shows that exporters may be less productive than non-exporters if the firms have non-
constant marginal costs, thus providing a theoretical justification for some more recent empirical evidence showing
that exporters may be less productive than non-exporters (Lu, 2010, Hallak and Sivadasan, 2013, Wagner, 2013 and
2014). Mukherjee and Marjit (2009) show that low productive firms may undertake greenfield FDI in the presence of
wage bargaining between the labour union and management. Mukherjee (2010) shows that the preference function
considered in Helpman et al. (2004) may be important for their result and a low productive firm may undertake
greenfield FDI for a different consumer preference function. While Arnold and Hussinger (2010) confirm the findings
of Helpman et al. (2004), Mrazova and Neary (2013) show that these findings only hold if a firm’s variable cost of
production and the transportation cost it faces are complementary. They also show that the result of Helpman et al.
(2004) may not hold under different preference structures, where firms cannot be sorted based on their productivity in
a way Helpman et al. (2004) proposed.

Ishikawa and Komoriya (2009 and 2010) show that domestic firms’ incentives for serving the domestic
market either from the domestic country or from a foreign country depend on the domestic and foreign marginal costs,
trade costs, and the presence of fixed costs. Ghosh and Ishikawa (2018) show how the absorptive capacity of the host-
country firm and IPR protection in the host country affect a foreign firm’s incentive for greenfield FDI.

4 One may look at Dixit (1984), Barros and Cabral (1994), Long and Vousden (1995), Head and Ries (1997),
Richardson (1999), Roy et al. (1999) Horn and Levinsohn (2001), Collie (2003), Neary (2003, 2007), Straume (2003),
Bjorvatn (2004), Mukherjee (2006), Saggi and Yildiz (2006), Qiu (2010) and Beladi and Mukherjee (2012) for some
other papers on mergers in open economies. However, these papers did not address the question we analyse.

> While the production technology of a firm is considered as an example of mobile capabilities, local marketing
experience or supply networks are associated with immobile capabilities.
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that more productive foreign firms prefer cross border mergers over greenfield FDIs. NY assume
that a cross border merger exploits complementarities by combining firm-specific capabilities, thus
considering efficiency gain as the motive for a merger. However, they do not focus on the market
concentration effect, which is our focus. We show that the relationship between the incentive for
a cross border merger and the productivity of a foreign firm is non-monotonic, and a low
productive foreign firm may prefer cross border merger if the firms differ in internationally mobile
capabilities.

There is another paper by Nocke and Yeaple (2008) where they show that high productive
firms prefer greenfield FDIs over cross border mergers. However, their reason is different from
ours. They consider a model of “vertical FDI” with complementary “headquarter input” and
“production input”. Merger in their paper means acquisition of a higher productive production
division by a firm with a lower productive production division. Hence, merger in their paper allows
the acquirer to enjoy a cost reduction by taking over a higher productive production division and
because the target production division is efficient than the acquirer, the acquirer’s benefit from
cost reduction is independent of its productivity. Since the acquirer’s no-merger profit increases
with its productivity, the acquirer’s gain from merger decreases with its own productivity, and a
higher productive acquirer prefers greenfield FDI than a cross border merger. It is worth noting
that if the wage rates are the same in both countries, thus eliminating the benefit from greenfield

FDI, cross border merger is always the preferable strategy in their paper.’

6 They show that the less efficient foreign firms are engaged in cross border mergers when firms differ in terms of
internationally immobile capabilities.

7 There are other papers on firm-productivity and foreign direct investments, but the focus of those papers is different
from ours. Roller (2001), Stiebale and Rieze (2011) and Stiebale (2013) show the effects of foreign acquisition on a
firm’s innovation. Stiebale and Trax (2011) show the effects of cross border mergers on domestic productivity and
the acquiring firms’ domestic performance. Balsvik and Haller (2011) show the effects of foreign direct investment
on host-country productivity.



There are some important differences between our paper and Nocke and Yeaple (2008).
First, the acquirer in our analysis (whose productivity is the point of focus) is more productive
compared to the target firm. Hence, merger in our paper creates different effects from theirs.
Second, unlike them, merger in our paper does not create cost synergy. Third, we consider
“horizontal FDI” with no fragmentation of production. While our result is due to the market
concentration effect following a merger, the benefit from cost synergy is the driving force for their
result. Finally, by considering fragmentation of production between ‘“headquarter” and
“production division” they consider acquisition of a production division only, while we consider
acquisition of the entire corporation.

Our paper is also related to Spearot (2013), which examines the incentives for domestic
and cross border mergers. It shows that if trade costs are high, implying that market access is the
important factor, the high-productive firms do cross border mergers, mid-productive firms do
domestic mergers and low-productive firms exit. However, if trade costs are small, i.e., market
access incentives are low, only mid-productive firms acquire. Thus, Spearot (2013) shows how the
interactions between foreign market access and cost reduction affect the incentives for mergers. In
contrast, the benefits from market power and cost reduction are important for our paper. In our
analysis, a relatively lower productive firm may have the higher incentive for a cross border merger
even if there is no trade cost.

The seminal paper by Salant et al. (1983) initiated a vast literature in industrial organisation
examining the reasons and implications of mergers in oligopoly. For example, they showed the
implications of quantity competition (Salant et al., 1983), price competition (Deneckere and
Davidson, 1985), synergic benefit and cost efficiency (Perry and Porter, 1985, Farrell and Shapiro,

1990), Stackelberg competition (Daughety, 1990, Kabiraj and Mukherjee, 2001, Huck et al.,



2001), product differentiation (Lommerud and Sgrgard, 1997), cost asymmetry (Kabiraj and
Mukherjee, 2000), entry of firms (Werden and Froeb, 1998, Spector, 2003, Davidson and
Mukherjee, 2007), vertical pricing (Lommerud et al., 2005, Cao et al., 2019), multidivisional firms
(Creane and Davidson, 2004), multidimensional competition (Davidson and Ferrett, 2007) and
strategic tax policy (Liu et al., 2015). Unlike these papers, we show how productivity improvement

affects the incentive for a merger.

3. The basic model

Consider an economy with two countries: home (H) and foreign (F). Assume that there is a firm
in each country: Firm F in the foreign country and Firm H in the home country. To prove our point
in the simplest way, we consider an international Cournot duopoly in this section. We assume that
the firms produce differentiated products and compete in the home-country market. We will show
in Section 4 that our results will go through even if we consider Cournot oligopoly or two-way
trade or Bertrand competition.

Firm F can serve country H in the following ways:
Export (X): Firm F can serve country H through export by incurring a positive per-unit
transportation cost .
Greenfield FDI (G): Firm F can set up a plant in country H by incurring a setup cost, G, and
serves country H from that plant.
Cross Border Merger (M): Firms F and H can merge. The merged firm produces with the best
available technology and merger requires a fixed cost, K. This cost may occur due to

organizational, managerial or technological factors (see, e.g., Hart and Tirole, 1990).



Although Firm F has another option, i.e., not serving country H, we will assume that the
parameter values are such that this option does not occur in equilibrium. We will do this because
considering the option will not add new insights to our main purpose. Hence, our model is the one-
way trade and investment version of Horstman and Markusen (1992) with a cross border merger.

As in NY, we consider that labour is the only factor of production, and the wage rates in
both countries are the same and equal to w. The same wage rate in our paper eliminates the reason

for FDI found in Nocke and Yeaple (2008). Firms differ in terms of their labour productivities,
and the technologies of Firms F and H are given by qr = L7F and qy = Ly respectively, where qg

and qy are the outputs of Firms F and H respectively, and the labor productivity in Firm H is / but
it is in Firm F is % with A€[0,1]. Hence, Firm F is more productive than Firm H.® We assume

that Firm F can use the same technology under export, greenfield FDI and merger. This assumption
makes our results comparable to the results of NY, where the firms are heterogeneous in terms of
internationally mobile capabilities.

Following Bowley (1924), we assume that the representative consumer in country H has

the following utility function:’

2 2
qr 4y
7"‘7) —Yqrqu +m

U=(qr +4qu) - <
where m stands for the numeraire commodity, and the parameter y € [0,1] is the degree of product

differentiation. The products are perfect substitutes if y = 1, and they are isolated for y = 0. The

resulting inverse demand functions for goods g and qy are:

pr=1—qr—Yvqu

8 Hence, we obtain labour demand for Firm F and H: Lr = Aqp and Ly = qy
% The Bowley type of market demand function is commonly used in the industrial organization literature.



pu=1-—qu—Vvqr

where pr and py are the prices.

2-y

A1l: We will assume in this section that w < T and 7 < %2(1_“/) .

Assumption A1 will ensure that the equilibrium outputs of the firms are positive for any A€ [0,1]

and y€[0,1]. Assumption A1 is for simplicity and it helps to avoid corner solutions where one

firm’s equilibrium output is zero. Since a corner solution will not add new insights to our main
purpose, we make this simplifying assumption.

We consider the following two-stage game in this section. At stage 1, Firm F determines
whether to export or to undertake greenfield FDI or to merge with Firm H. At stage 2, the firms
compete like Cournot duopolists in country H if Firm F either exports or undertakes greenfield
FDI and the profits are realized. In case of merger, the merged firm behaves like a monopolist with
two differentiated products and the profits are realized. We solve the game through backward
induction.

If Firm F chooses to export, it determines its output by maximizing the following

expression:

max

ar(1 = ar —vqy — AW = 1)qp, (1)
and Firm H determines its output to maximize the following expression:

max

an(1 = ay —Yqr —wW)qy. 2
Maximizing (1) and (2), we get the equilibrium outputs of Firms F and H respectively as:

2-y-w(2-4y)+yt)
(4-v?)

x _ 2-y-w(2A-y)-21)
@ = (4-v?)

X _
> g =

27y=2t o dw < —Z_V(l_t), which hold under A1.
24—y 2-y4

We assume that g and g5 are positive, i.e., w <
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Let 7ty (mj ) represents Firm F's (Firm H's) equilibrium profit if Firm F chooses to export.

The equilibrium profits of Firms F and H are:

(2-y-w(21-y)-2t)*

nf = (3)
2-y-w(2-2y)+yt)?

T[g = (4_y2)2 . (4)

If Firm F undertakes greenfield FDI, it maximizes the following profit function:

max

(1 — qr —vqy — AW)qr — G )

while Firm H maximizes the following profit function:

max

an(1 = ay —Yqr —W)qy. (6)
Maximizing (5) and (6), we obtain the equilibrium outputs of Firms F and H respectively as:

G — 2-y-w(24-y))

_ @-y-w(2-1y))
ar (4-y?)

G
=Ty

We assume that g, q& are positive, i.e., w < % which holds under A1.

Let w& (%) represents Firm F's (Firm H's) equilibrium profit if Firm F undertakes

greenfield FDI. The equilibrium profits of Firms F and H are:

2-y-w(21-7))?

= ey O ™
(2-y-w(2—1y))?

= e ®

Firm F prefers greenfield FDI compared to export if mé > m5 or:

_ 4t(=2+t+2Aw+y—-wy) —
(—4+Y2)2 - Gl (9)

G <

where G; > 0.
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3.1. Greenfield FDI vs. cross border merger
Consider G < Gy, 1.e., Firm F prefers greenfield FDI compared to export. We know from equations
(7) and (8) that if Firm F undertakes greenfield FDI, the profits of firms F and H are ng =

@2-y-w(22-y))?
(4-y?)?

i _ 2
—G,and 4 = % respectively.

If firms F and H merge, the merged firm maximizes the following profit function:

max

aran (1= Gr = vqn —Aw)qr + (1 = qy = vqr — AW)qy — K. (10)
The merged firm produces differentiated products in county H. Merger allows Firm F to avoid the

cost of greenfield FDI, but the merged firm incurs a cost of merger, K. Since Firm F is more
1
efficient than Firm H, the merged firm uses the technology of Firm F and 2 is the productivity of

the merged firm. It may worth mentioning that the products are horizontally differentiated due to
the factors, such as packaging, design and after sales service, but both products can be produced
with the same process technology, implying that there is an internationally mobile factor.

If Firms F and H merge, the equilibrium outputs and the profit of the merged firm are

respectively:
(1-2w)
M _ M _
dr = qu 21+ 7)
Mo _ (a=Aw)?
Mpyn = 201+7) (11)

The output of the merged firm is positive, i.e., w < % under A1.
If greenfield FDI is the alternative to merger, a merger between firms F and H is profitable
if:
iy >l + .

Hence, the cross border merger occurs if:
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(1-aw)?  (2-y-w(2i-y)? | @-y-w(2-ay))* .\ _
K< 2(1+y) ( (4-y?2)? + (4-y?2)2 G) - Kl‘ (12)

The value of K; shows the maximum gain from merger compared to greenfield FDI. A higher
value for K; suggests that the gain from merger increases and therefore, increases the possibility
of the cross border merger. It may worth pointing out that greenfield FDI can be preferable than

the cross border merger only if G < K. If K < G, cross border merger will always occur.

Proposition 1: Assume that greenfield FDI is the alternative to cross border merger.

(i) If Y=0, the incentive for a merger increases with a higher productivity of Firm F.
(ii) Consider Y€ (0,1]. The incentive for a merger decreases with a higher productivity of Firm F

if competition is intense (i.e., ¥ >y ) and the marginal cost of Firm F is significantly lower than

8(1-w) y(1+y)

" . R TS ()5
that of Firm H (which happens for A<A and w>w ), where A = eI

w

=Py

S5, — and Y = (\3-1). However, if either competition is not intense (i.e., y<y ) or

w

the marginal cost of Firm F is not significantly lower than that of Firm H (i.e., either A> A or

w<w'), the incentive for a merger increases with a higher productivity of Firm F.

Proof: See Appendix A. m

Although the implications of =0 follows from Proposition 1(ii), we show this case
explicitly in Proposition 1(i), since this case is similar to NY, as there is no competition among the
firms when ¥=0. In this situation, we obtain the result like NY, i.e., higher productive firms do

mergers. Like NY, the efficiency argument is the reason for this result.
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Proposition 1(ii) contrasts with NY, and shows that in an industry with competing firms,
we may observe that a less productive firm is involved in merger while a high productive firm is
involved in greenfield FDI.

Figures 1(a, b) provide diagrammatic representations of Proposition 1. A higher
productivity of Firm F (i.e., lower 1) increases the profit of the merged firm, i.e., 7, , by reducing
its cost of production. It also incraeses the total profits of Firms F and H under greenfield FD], i.e.,
(77 + 7)), since a higher productivity of Firm F creates production efficiency under greenfield
FDI by shifting output from Firm H to a more cost efficient Firm F. Hence, a higher productivity
of Firm F increases (decreases) the incentive for a merger if it increases the profit of the merged
firm more (less) than the total profits of Firms F and H under greenfield FDI. Figures 1(a, b) show
these situations. The curve AA shows “how the profit increase under merger following a lower A
varies with 47, and the curve BB shows “how A affects the rise in total profits of Firms F and H
under greenfield FDI following a lower A”. The technical details of the curves AA and BB are in
Appendix B.

Figure 1(a) plots the case for w>w" and 7> ", and shows that a higher productivity of

Firm F (i.e., a lower 1) decreases (increases) the incentive for a merger for A< (>)ﬂ*.
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a(ng +mf) onl,,

oA "o
4& A
Lower A decreases the Lower A increases the
* incentive for merger ©  incentive for merger
; 1
0

A1— A

B=-2w(l-w)/(2+7)*

A=-w(d-w)/(1+Y)
-w/(1+y) =A

—2w[4+y(—4+4w+y)]/(4—-v*)?* =B

o(mf + )
an

Figure 1(a): When w>w" and > y".

Figure 1(b) plots the case for w<w" or < ¥ and shows that a higher productivity of Firm F

increases the incentive for a merger for A e [0,1].

o(nf +mf) omtyy
aA 7\

{l

Lower A increases the
+ incentive for merger

0 1

B=-2w(1-w)/2+y)?

A=-w(l-w)/1+Yy)

—2w[4+y(—4+4w+y)]/(4—y*)?* =B =
O,y
w/(1+7) =A R
a(mf + mf)
aA

Figure 1(b): When w<w" ory<y’.
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To understand the intuition for Proposition 1, we can decompose the total gain from a

merger into competition and technology transfer effects, i.e.,

1 1
%m( , ) (75( )+7f )=l +H( 1) - (75( )+7f (1))]+[75F+H(/1 /1) EﬁH(z,l)],
Total Effect Competition Effect Technology Transfer Effect

where the first and second arguments in 7, (.,.) show the productivities at which the merged firm

produce the products of Firms F and H respectively, and the arguments in 7y (%) and 7, (1) show

the productivities at which Firms F and H produce their products under greenfield FDI
respectively.

The competition effect shows how a merger benefits the firms by reducing competition
only. Hence, assume that the technologies of Firms F and H are used to produce the respective
products under greenfield FDI and merger. The competition effect then shows the gain in profits
under merger compared to greenfield FDI when the technologies of Firms F and H are used to

produce the respective products under greenfield FDI and merger, i.e.,
F+H( 1) = (7 (—)+7F @)

The technology transfer effect shows the merged firm’s gain in profits from using Firm F’s

technology for both products compared to the situation where the merged firm uses the

technologies of Firms F and H for the respective products, i.e., 7}, (l Lz

)= Ty (=51
1 /1) o 7 )

A higher productivity of Firm F increases (decreases) the incentive for a merger if its total
impact on the competition and technology transfer effects is positive (negative). The technical

details of these effects are shown in Appendix C. We provide an intuitive discussion here.
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If the productivity of Firm F increases, it creates a positive impact on the technology
transfer effect by increasing the merged firm’s benefit from using Firm F’s technology to produce
the product of Firm H, as long as the products are differentiated. Hence, a higher productivity of
Firm F decreases the incentive for a merger through its total impact on the technology transfer and
competition effects if it creates a negative impact on the competition effect, which dominates its
positive impact on the technology transfer effect. We find that this happens if the products are

close substitutes (i.e., ¥ > "), thus creating significant competition, and the marginal cost of Firm

F is sufficiently lower than that of Firm H (which occurs for w>w" and A< ﬂ,*). To understand
the implications of these factors in the simplest way, we will consider two extreme cases of
homogeneous products (¥ =1) and isolated products (¥ = 0). Since the profits are continuous in
¥, our arguments will hold respectively for close substitutes (i.e., ¥ > ") and much differentiated
products (i.e., y<y).

First, consider the case of homogeneous products. In this situation, the merged firm will
produce the product of Firm F only, implying that there is no technology transfer effect. Hence,
the effect of a higher productivity of Firm F on the incentive for a merger will be determined by
its impact on the competition effect. Since a higher productivity of Firm F increases the profits of
the merged firm as well as the total profits of Firms F and H under greenfield FDI, it creates a
positive (negative) impact on the competition effect if the profit of the merged firm increases more

(less) than the total profits of Firms F and H under greenfield FDI.'°

10 Although a higher productivity of Firm F increases the total profits of Firms F and H under greenfield FDI, it
increases the profit of Firm F but reduces the profit of Firm H. Hence, a higher productivity of Firm F can reduce the
incentive for a merger only if it increases the profit of Firm F under greenfield FDI more than the profit of the merged
firm.
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A higher productivity of Firm F affects the total profits under merger and under greenfield
FDI in two ways. On one hand, it tends to increase the total profits under merger more compared
to that of under greenfield FDI due to the higher market concentration under the former than the
latter. This is similar to the Schumpeterian view where the benefit from a cost reduction is more
in a concentrated market. On the other hand, a higher productivity of Firm F helps to increase the
total profits under greenfield FDI by increasing production efficiency, since it shifts outputs from
the high-cost Firm H to the low-cost Firm F. This effect is absent under merger.

If the wage is higher than a critical value (i.e., w>w" ) and Firm F is sufficiently

technologically superior than Firm H (i.e., A< /1*), the marginal cost of Firm F, which is Aw, is
sufficiently lower than that of Firm H, which is w. The significant marginal cost difference between
the firms makes Firm F a near monopoly under greenfield FDI, and a higher productivity of Firm
F increases production efficiency under greenfield FDI significantly. In this situation, the effect of
a higher production efficiency under greenfield FDI dominates the effect of a higher market
concentration under merger, and a higher productivity of Firm F reduces the incentive for a merger.

However, if either A is high or A is low but w < w", the marginal costs of the firms are very
similar, and, unlike the above-mentioned case, a higher productivity of Firm F does not increase
production efficiency under greenfield FDI significantly. In this situation, the benefit from a higher
market concentration under merger helps to increase the incentive for a merger following an
increased productivity of Firm F.

The above discussion considered homogeneous products to eliminate the technology

transfer effect completely. However, the above arguments hold even if the products are

differentiated but close substitutes (i.e., > %"). In this situation, a higher productivity of Firm F
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creates a small impact on the technology transfer effect, since the merged firm’s gain from
producing Firm H’s product is small when the products are close substitutes.

Now consider the other extreme case of isolated products. In this situation, there is no
benefit due to the competition effect since Firms F and H are monopolists under greenfield FDI
for the respective products. However, a higher productivity of Firm F creates a positive impact on
the technology transfer effect by reducing the cost for Firm H’s product. Hence, a higher

productivity of Firm F increases the incentive for a merger in this situation. Similar argument holds
even if the products are not isolated but much differentiated (i.e., < 7). In this situation, a higher

productivity of Firm F creates a small impact on the competition effect, since the near monopolies
of Firms F and H under greenfield FDI for the respective products create negligible benefits due

to the competition effect.

3.2. Export vs. cross border merger
We know from equation (9) that Firm F prefers export over greenfield FDI if G > G;. Now we
will see Firm F’s preference for cross border merger when export is the alternative to merger.

We know from (3) and (4) that if Firm F exports, the profits of Firms F and H are w5 =

(2-y-w(2i-y)-2t)*
(4—y?)? ’

P _ 2
d 7T1)5 _ @oy-w@-Ay)+yt)

2)? respectively. If Firms F and H merge, we know

_ 2
from (11) that the profit of the merged firm is ¥, ,; = % -

Merger between firms F and H occurs if the profit of the merged firm, Firm ¥, ;, exceeds
the total profits of Firms F and H under export by Firm F, i.e. if:
Ty > TE + mh.

It follows from (3), (4) and (11), that cross border merger occurs if:
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(1-Aw)?  (2-y-w(A-y)-2t)>  (2-y-w(2-An)+yt)*) _
K< 2(1+y) ( (4—y2)2 + (4—y2)2 ) =K,. (13)

The above condition shows the maximum gain from merger compared to export, thus a higher
value of K, suggests that the firms have a higher incentive for a cross border merger.
The following proposition shows results which are qualitatively similar to Proposition 1

but it also adds a restriction on the transportation cost z.

Proposition 2: Assume that export is the alternative to cross border merger.

(i) If ¥=0, the incentive for a merger increases with a higher productivity of Firm F.

(ii) Consider Y€ (0,1]. The incentive for a merger decreases with a higher productivity of Firm F
if competition is intense (i.e., y > y**) and the marginal cost of Firm F is significantly lower than
that of Firm H (which happens for A <A™ , w>w"™ and t<t* ) where

2=p)(2+y)(=2+y(2+7))
2(1+7)(4+77)

- 8wy (I +21 (14 P4+ )1+(2-1)* (2+27+7°) W = 22y’ 242747

W(S+y(=8+7(-10+(=2+7)7)) ’ 87117 and

, £ =

y = (\/§ —1). However, if either competition is not intense (i.e., y < y**) or the marginal cost of

Firm F is not significantly lower than that of Firm H (i.e., either A > A" orw < w** ort > t*),
the incentive for a merger increases with a higher productivity of Firm F.

Proof: See Appendix D. m

Like Proposition 1(i), Proposition 2(i) considers a case similar to NY where the firms do
not compete in the product market. We get a result similar to NY in this situation.

Proposition 2(ii) contrasts with NY, and the reason for Proposition 2(ii) is similar to that
of Proposition 1(ii). Along with the factors mentioned in Proposition 1(ii), the transportation cost

also plays an important role in Proposition 2(ii), since it affects the effective marginal cost of Firm
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F. Since a lower transportation cost helps to reduce the effective marginal cost of Firm F, it is
required for the negative relationship between Firm F’s productivity and the incentive for a cross
border merger.

Like the previous subsection, we can decompose the impacts of A into its impacts on the
competition and technology transfer effects. Similarly, we can draw figures like Figures 1(a, b).!!

However, we skip these aspects here to avoid repetition.

4. Discussion
Considering a Cournot duopoly where firms compete in the domestic market only, we have shown
that there can be a non-monotonic relationship between the foreign firm’s productivity and the
incentive for a cross border merger. We will show in this section that our qualitative results hold
even if there are more than two firms in the market and a merger does not create a monopoly or
the firms compete in both countries or the product market is characterised by Bertrand competition.
The effects created by lower competition and technology transfer under merger, which we

discussed in the previous section, are also responsible for the results in this section.

4.1. The implications of Cournot oligopoly
The purpose of this subsection is to show that our qualitative results of the previous section do not
depend on the duopoly assumption. To show this, we assume that, in addition to Firms F and H,

there is another firm, Firm 3. Like Section 3, we consider that the firms compete in the domestic

"If ¢ is sufficiently high, we can get the extreme points of the BB curve (i.e., BB at A=0 andat A=1)tobe positive
depending on w and }.
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country only. To show the implications of oligopoly under Cournot competition in the simplest

way, we assume that the products are perfect substitutes, i.e., y=1.

The sequence of the moves is like Section 3. At stage 1, Firm F determines whether to
export or to undertake greenfield FDI or to merge with Firm H. At stage 2, the firms compete like
Cournot oligopolists in country H conditional on Firm F’s decision in stage 1 and the profits are

realized. We solve the game through backward induction.

4.1.1. Firm 3 is a domestic firm
We assume in this subsection that Firm 3 is a domestic firm which is based in country H, and Firm
H and Firm 3 have the same production technologies. In case of a merger, Firms F and H merge

1-w

. . . . 1
and Firm 3 becomes the non-merged firm. In this subsection, we assume w < 5 and 7 < to

ensure positive outputs always. We show in Appendix E that the qualitaive results derived in

Section 3 hold in this situation.

4.1.2. Firm 3 is a foreign firm in country F

We have considered in the previous subsection a Cournot oligopoly with two symmetric domestic
firms. We will consider an opposite situation in this subsection. We will consider two foreign
firms, Firm F and Firm 3, with symmetric technologies, and in case of a merger, Firms F and H
merge and Firm 3 becomes the non-merged firm. We assume that Firm 3 exports always.!? This
assumption helps to show our results in the simplest way by eliminating strategic FDI decisions

1-w

. . . 1 .
by Firms F and 3. In this subsection, we assume w<§ and 7 < to ensure positive outputs

12 This may happen if Firm 3 faces significantly higher cost of FDL
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always. We show in Appendix F that the qualitaive results derived in Section 3 hold in this

situation.

4.2. Competition in both countries
We will show in this subsection that our results of Section 3 hold even if the firms compete in both
countries.

Assume that both Firms F and H have their production plants already in their home
countries. Both firms can sell the products to both countries. To show our results in the simplest
way, we will consider a Cournot duopoly with y =1, symmetric demand functions in both
countries, segmented markets, both firms facing the same per-unit transportation costs, and the
fixed costs of greenfield FDIs are so high that greenfield FDI is not a feasible option for either
firm and Firm F (H) firm sells to country H (F) only through export. Hence, this setup is similar
to the reciprocal dumping model of Brander and Krugman (1983) and the one-plant strategy of
Horstman and Markusen (1992) where the respective firm sells to both countries from their home
plants.

Under merger, the merged firm uses the efficient technology of Firm F and uses the plant

of Firm F (H) to serve the market in country H (F). We assume in this subsection that w <4 and
t <= to ensure positive outputs. We show in Appendix G that the qualitaive results derived in

Section 3 hold in this situation.

23



4.3. Bertrand competition
Now we show the implications of Bertrand competition. Like Section 3, we consider a duopoly

and for Y€ [0,1) to avoid the well-known “Bertrand paradox”. To ensure positive outputs of the

firms, we assume in this subsection that w < (1— nyz) and t < %;()PW) )

We consider a game like Section 3 with the exception that the product market is
characterised by Bertrand competition. We show in Appendix H that the qualitative results of

Section 3 hold in this situation.

S. Conclusion
We show in this paper how the productivity of a foreign firm affects the incentive for a cross border
merger. We show that the predictions of Nocke and Yeaple (2007), suggesting that the most
productive firms prefer a cross border merger, may not hold true if the competition reducing effect
of a merger is considered. We observed a non-monotonic relationship between productivity and
the incentive for a merger and showed that these results hold under both Cournot and Bertrand
competition, and under different market structures. Our findings provide an explanation for the

existing mixed empirical results and suggest that more empirical analyses are needed on this issue.
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Appendix

A: Proof of Proposition 1

() If =0, we get %z—%w(l—lw)<0.

M{w(8+y(—8+y(—10+(—2+y)yD)A—((2—y02(2+y(2+y))—8wy(1+y)h
1+y)(4-v?)?

) I ¥ € [0,1], we get 22 = . Hence,

%> (<)0 for (wJA-8)>(<)0, where | = (8+y(-8+y(—=10+ (=2 +y)y))) and S =

(@-P2@+y@+p) 8wy +).

We find wjA<w/ =w[8+y(-8+y(-10+ (=2+V)Y))|<S=[C-p?*(2+

¥(2 +y)) — 8wy(1 +y)]. Hence, % >0 is possible provided S < 0.

We find S = (2 - P22 +y@+1) —Bwy(L+7)) <0 if w>w = E2eees

8y(1+y)

) 2+2y+7%)

. . . 2- . . . _ _ .
Since we are considering w< 32, w>w’ is possible if 2~ <22 which happens for
2

87(1+7) 2
y>y =(\/§—1) . Hence, S = ((2 — y)2(2 +y(2+ y)) —8wy(1+7y)) > ()0 for w<w" or
y<y (w>wand y>9).

13 : * * akl S 1+8+7(—§-(+]7_(L:>l{)1:t};ly) ¥)) *
If S <0,%ie, w>wand y>y, —L>0 for A<— =000 = 17 where
-y} wJ " ’

A <l.
aKi * * * 0K1 *
Therefore, T 0 for A<A , w>w" and y>y . However, T < 0 for A>A4 or

w<w or y<y .m

13 Since S > wJ, we get wJ < 0 when S < 0.

25



B Figures 1(a) and 1(b): Figure 1(a, b) provides a diagrammatic representation of Proposition 1.
We get a(”a;i”) a(”F +””) >(<)0 if M >(<)GF or (-GF)> (<)(-M) , where M Ea(’;;ﬁ;*”) and

_ d(xf+x)
GF = 20

The curve AA shows ° F*” =M = %}M i.e., how the profit of the merged firm changes

as A falls. We get that 2L =2 M(A=0)==% and M(A=1)= %) The curve BB shows

T4y +y 1+y

a(;rF +;rH ) =GF = 2w[—A—y(—4+4w+)+w(d+7) A]

A7y

,1.e., how the total profits of Firms F and H under greenfield

AGF _ 2w (4+7) — () = 2vld+y(A+dwy)]
FDI change as A falls. We get < Sl GF(A=0)=2 o and

GF(A=1)= "f;'“)w) We also get GF(A=1)>M (A =1). However, GF(1=0)< (>)M (1 =0) if

w> (Qw' = ELL2E) where w' < ()5 for 7> (<)Y =(3-1).

Figure 1(a) plots the case for w>w" and y >y . It shows that when w>w" and >y,
there exists A<A for which GF < M or (- M) < (- GF) , suggesting that if A reduces, the profit
increase under merger is less than the total profit increase of Firms F and H under greenfield FDI
for A<A", w>w" and y >y . Hence, a higher productivity of Firm F decreases the incentive for
a merger if A<A, w>w" and y>7 . Even if w>w" and y>7 but A>A , a higher

productivity of the foreign firm increases the incentive for a merger.

C The impacts of Firm F’s productivity on the competition and technology transfer effects:
Under merger, assume that Firms F and H determine outputs to maximise their joint profits but
use their own technologies to produce the respective products. Hence, the outputs maximise

[A-q, — 79, —Aw)q, +(1—q, —¥q, —w)q, ] . Straightforward calculations show that both
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—l+w+7

products are produced if 4>—== which can happen for y <1. The corresponding total gross

(1-(1-w) y—Aw)(1=Aw)+(1-y—w(1-A))(1-w)

40-7%)

l+w+y

profit of Firms F and H is . However, if A <——=Z, which can happen

for y>(1—-w), the joint profit maximising output is =2, which is the output of Firm F’s product

only. The corresponding total gross profit of Firms F and H is 44" M

and

We Call [(1—(l—w)7—/1w)(1—/1w)+(1—y—w(l—y/'i))(l—w) _ (2—7—w(2/1—7))2+(22—y—w(2—/17))2] = Cl
401-7%) 47"

[(1 I (2my-wA-p)*+Q2-y-w(2-2p)’ ]_C as

e the competition effects, where C, (C,) is relevant for

A> (<)_1;—T;+y. The first term in C, (Cl’) is the total gross profit of Firms F and H under merger

with their own technologies and the second term in C, (C,) is their total gross profits under

greenfield FDI. There is no competition effect if the products are isolated, i.e., y=0.

(1=Aw)? _ (1=(1=w) y—=Aw)(A=Aw)+(1-y—w(1-)A))(1-w) — (1-Aw)? (1-Aw)?
We then call [ ) ) 1=C, and [2(l+7/) -——01= C as the

technology transfer effect, where C, (C,) is relevant for A > (<)_1+W—”y'+7. The first term in C, (
Cz’) is the total gross profit of Firms F and H under merger while using Firm F’s technology to

produce both products, and the second term in C, (Cz,) is their total gross profit under merger

while using the technologies of Firms F and H for the respective products. There is no technology

transfer effect if the products are homogeneous, i.e., ¥y =1.

. G _ wl=(+w)y-w(l-29)2) 1wty ac2 =y (1=Aw) 1+w+7
Since 5= = <0 for A>—"21 L, and =-S5~ <0 for A< =27 o

a higher productivity of Firm F (i.e., a lower A) increases the incentive for a merger through its

impact on the technology transfer effect. Hence, a higher productivity of Firm F may reduce the

incentive for a merger only if it reduces C, or Cl/, capturing the competition effect.
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aC, —8(1-w) y—(1-w) =4 Aw - -
that _]=_w72(4 8(1-w) y—(1-w) P> =4 Aw+5)2 (1-Aw)) <0 for 1> L+wty but

We get 94 24~ (1-7%) wy

G _ wy (== 4+ +w(I6-y(12-1*) 1)) 1 16(1-w) Lty
= 2y > (0 for A<G)G—+0,57) = A, where A<tz =2 and A>0

for w> w =w . Hence, a higher productivity of Firm F reduces the incentive for a merger

through its impact on the competition effect if w is higher than a critical value and A is lower than

a critical value.
Even if w is sufficiently high and A is sufficiently low to make BM >0, a higher

productivity of the foreign firm reduces the incentive for a merger provided the total effect of A

ac2 C,

=) >0 or aC‘ >_a_

on Cl' and C is positive, i.e., (aC‘ + This happens if the products are not
very differentiated, i.e., ¥ is higher than a critical value, since low product differentiation makes
the impact on the competition effect sufficiently stronger to outweigh the impact on the technology

transfer effect.!*

D: Proof of Proposition 2:

oK, :—lw(l+t—/1w)<0.
A 2

(ii) If y € [0,1], we get

0K, _ w[w(8+y( 8+y(—10+(— 2+y)y)))/1 (2-Y2(2+y@+y))+2t(1+y)(4+y?)- 8wy(1+y))]
oA (1+y)(4-v?)?

0K, _ 0Ky  2t(1+y)(4+y?)
oA (A+y)(@—y2)2Z’

14 We get

ac] acz _ w4 )tw6-7(12-7)A) | o wl=p)A=Aw) y _ wI8wy(1+7)=(2=1)* 2y )+ w(B+ ¥ (-8+y(-10-(2=7) 1) A]
+=%= > +( )= >0
2(4-7°) 2(1+y) (+p)(4-7)?

when w and ¥ are sufficiently high and Ais sufficiently low.
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Since the proof is like Proposition 1, we will be brief here.

We find w[8+y(-8+y(—-10+ (=2 + 1)) <[ -2 +y2+7y))+2t(1+
A +y?) — 8wy (1 +y)].

We also find [(2—-1)2(2+y2+7))+2t(1+y)(4+y?) —8wy(1+y)] <0 if

2t(1+9)(A+7)+2-1)* 2+27+7%)
8y(1+7)

ek . . 2— sk . . .
w>w = Since we consider w<=f , w>w" is possible if

2(1+p)(4+72)+2-7)" 2+27+7%) _ 2-y : : *_ (2=p)Q@y)(2+y(2+7)
577 <%, which happens if t <t =

paer) ,and it is possible if ¢ >0

, which happens for y>y" = (\/g -1).

x w 0Ky w5 Swy(Lep)+2t (4P )(E+7)+2-9)" (2+2y+7)
If w>w", 1<t and y>y", —2>0 for A<4 = S oy a0 a7 :

where 4 <1.

sk

0K ok * ok [7)¢
Therefore, a_>\2> 0 for A<A , w>w", t<¢ and y>y" . However, a—;< 0 for

ok ok * sk
A>A orw<w ort>t ory<y . m

E The implications of Cournot oligopoly: Firm 3 is a domestic firm: Straightforward

: . - e 1-w(31-2)-3
calculations give that if Firm F exports, the equilibrium outputs are g5 = % and qjf =
—w(2-1 . . —w(31-2)-3t)2
q¥ = Lw@DH 40d the corresponding profits are nX = QWO g ¥ = X =

4 16

A-w(2-1)+t)?
16 ’

1-w(31-2)

If Firm F undertakes greenfield FDI, the equilibrium outputs are g% = " , Qg =
_ _ _ _ 2
qs = w and the corresponding profits are m¢ = %— G and nf=n$ =
aA-w2-D)?
16
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If Firms F and H merge, the merged firm competes with Firm 3 in country H as Cournot
duopolists. Straightforward calculations give the equilibrium output and the profit of the merged

_ 1-2Aw+w _ (1-22w+w)?

firm as g, , = —"—"= and ¥ — K respectively.
F+H 3 F+H 5

If greenfield FDI is the alternative to merger, a merger between Firms F and H is profitable

if M,y > né + &, or

(1-2Aw+w)? ((1 wEA-2))? | (1-w@-A)? G) = K,

K<
9 16 16

We get % > (<)0 for A< (>)A =+ (20-1), where A<1. % > 0 is possible provided

A>0 which happens if w>w = . Therefore, % >0 for A<A and w> but % < 0 for

A>Aor w<w.

Now consider Firm F’s preference for a cross border merger when export is the alternative

to merger. Merger between Firms F and H occurs if n¥, ; > g + nff, or

- 2 _ —_2)_ 2 _ _ 2
K < (=2Awtw)® ((1 W(3A-2)-30° | A-w2-A)+0) ) = K,.

9 16 16

We get % > (<)0 for A< ()1 = T=2320w | where A<l. a(% > 0 is possible provided

- . Since we consider w<<, w>Ww is possible if

A>0 which happens if w>w= (& +2)

. ~ 0K 3 ~ ~
Z+%) <1, which happens for <7 = .!¢ Therefore, a—;> 0 for A<A, w>Ww and £<7 .

0K 1 ~ ~
However, a—; < 0for A>Aorw<w or t>71 .

151t is worth noting that even if K = 0, merger may not be profitable for any parametric configuration under Cournot
oligopoly. This is different from the duopoly case considered in the previous section and the reason follows from the

well-known paper by Salant et al. (1983).
16 Note that 7 = % is less than the minimum upper limit on ¢ , which is % and corresponds to w = %
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F The implications of Cournot oligopoly: Firm 3 is a foreign firm in country F:

Straightforward calculations give that if Firm F exports, the equilibrium outputs are gf = q5 =

w and qf = w and the corresponding profits are wx =mf =
- —1)— 2 _ _ 2
(-wei-n-202 o - (1-wiE-2n)+20?
16 16
If Firm F undertakes greenfield FDI, the equilibrium outputs are q¢ = w, q5 =
1-w(3-21)+t 1-w(2A-1)-3t ¢ _ (1—w(2A-1)+t)?2 _

and ¢§ = and the corresponding profits are T = G,

4 16

_ _ 2
(1-w(3=-21)+t) 4

—w(21-1)-31)2
nd 7§ (1-w(A-1)-30)°
16

mi; = 16
If Firms F and H merge, the merged firm competes with Firm 3 in country H as Cournot

duopolists. The equilibrium outputs and the profit of the merged firm are respectively g, ,; =

1-Aw+t (1-Aw+t)?
- andn%H:T)—K.

If greenfield FDI is the alternative to merger, a merger between firms F and H is profitable

if e,y > g + 7§, or

— 2 _ _ 2 _ _ 2
K < (A-Aw+t)® ((1 w(2A-1)+t) + (1-w(3-21)+t) _ G) = Ks-
9 16 16

We get a(% > (<)0 for A<(>)A= (& —2*), where A<l. % > 0 is possible provided

2(1+1)

. . R . . 201
>0 . Since we consider w<1, w>W is possible if 272 <1,

A>0, which happens if w> W= 30

which is satisfied for w <§ and f < I_TW Therefore, % > 0 for A< 2 andw > W but % <0

for A>A or w<w.
Now consider Firm F’s preference for a cross border merger when export is the alternative

to merger. Merger between firms F and H occurs if i, ,; > g + mp, or

31



K<

(1-Aw+t)? _ ((1—w(21—1)—2t)2 n (1-w(3-221)+2t)?
9 16 16

) =K.
We get % > (<)0 for A<(>)A =2 - where A<1. % > 0 is possible provided
A>0 which happens if w > w=1 5(2+11r). Since we are considering w<1, w> w is possible if

1(2+11r) <1, which happens if ¢ < t:=1L 17 Therefore,% >0for A<A, w>w and r <7 but

0K =
6<0f0r /1>/10r W<W O t>7.

G Competition in both countries: Under exports, the equilibrium outputs of Firms F and H are

p_low@A-D4r oy 1-w@A-D-2  ,_1-wQ-A-2 qHzl—w(2—1)+t’

qr = 3 » 4y = 3 » dy = 3 H 3

where the subscripts (superscripts) in these expressions stand for the firms (countries) and the

. oqe . . — — 2 — —1)= 2
corresponding  total  equilibrium  profits  are gz} ={@ADH HIEAD2) and

X _ (I-w(2-A)-202+(1-w(2-1)+1)*
T,y = 5 :

Now consider the situation under merger. If Firms F and H merge, the equilibrium outputs

1-Aw
2

and

and the total profit of the merged firm are respectively ¢y, =q;p., =

v _(1=Aw)’

F+H —
2

-K.

Merger between firms F and H occurs if nl, ;, > ¥ + nf, or

(1-Aw)? (I-wQA-D+)2+(-w(2A-D)-20)2 | (-w(2-2)=20)*+(1-w(2-)+1)> \ _
K < &2 a + . )=K,.

17 Note that f = ﬁ is less than the minimum upper limit on ¢ , which is % and corresponds to w
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We get > (<)0 for A< (>)A==24160  where 1<1. > 0 is possible if 4>0

which happens for w>w =32 Since we are consider w<+%, w>w is possible if 22 <

1
16 27

which is satisfied for r <=2 for w < 1. Therefore, W > 0 for /1</1 and w>w but — < 0 for

A>A or w<w.

H Bertrand competition: To solve the Bertrand game, first we obtain the direct demand functions
from the inverse demand functions shown in Section 3. They take the following forms:

_ A-y)-Pr+yPu

(1-y)—Pu+YPF
1-y2 )

and qy = 12

qr
If Firm F chooses to export, the objective functions for Firms F and H are ¥ = (Pr —
Aw — t)qr and Ty = (Py — w)qy, respectively. The resulting equilibrium prices, and profits are

2—y4+2Aw+yw+2t—y? 2—y+2w+Ayw+ty—y?

x _ @(=1+t+Aw)+y—yw—(-1+t+Aw)y?)?2
P = 4-y? TP = (—4+y2)2(1-y2) . P = " and
X = Q+(—1+t=p)y+w(-2+y(A+y)?
" (-4+y?)2(1-¥?)
G

If Firm F undertakes greenfield FDI, the objective functions for firms F and H are mp =
(Pr — Aw)qr — G and ©% = (Py — w)qy respectively. The resulting equilibrium prices and

2-y+2Aw+yw—y? 76 = 2+(=1+w-p)y+Aw(-2+y?))?
4-y? PR (—4+y2)2(1-y?)

2—y+2wH+Ayw—y?
4-y?

and

profits are PF = —G,P§ =

76 — (=2+4y+y%-w(=2+y(2+y)))?
= (—4+v2)2(1-¥?)

Firm F undertakes greenfield FDILif % > ¥, or

t(=2+Y2)(=2(=2+t+2AW) +2(—1+W)y+(—2+t+2Aw)y?) _

G< (—4+y2)2(-1+y?)

= Gy

Greenfield FDI vs. cross border merger:
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Consider that G < G5, i.e., greenfield FDI is preferable over export.
If firm F and H merge, the merged firm maximizes the following expression:
iy = (Pr — W) qr + (Py — Aw)qy — K.

The merged firm produces both the products, and the equilibrium prices and the profit of the

— 2
merged firm are P} = P} = (1+aw) _ (c1Haw)?

M
and mpy gy = 2047)

A cross border merger between Firms F and H is profitable compared to greenfield FDI by

. e M G G
Firm Fif mp, y > T + 1y, or

(~1+Aw)? _ (2+(—1+w—y)y+lw(—2+y2))2 (—2+y+y2—w(—2+y(/1+y)))2 _¢\=k
2(1+y) (~4+yH)2(1-y?) (-4+y»)2(1-y?) -8

(i) If =0, we get that %Iis =—%w(1—/1w) <0.

(ii) If y € [0,1], we get

0Ky _ wiw@B—y(16+y2+y(=8+y+ 7 )INA-B—yB1+w)+2y-41+wW)y" + 7’ +y' )]
04 @-7ra-7)

Since the proof is like Proposition 1, we will be brief here.

We find w [8 —y (16 +y(2+y(-8+y+ yz)))] < [8—y(8(1 +w) +2y —4(1 +
wy? +v + ]
We also find [-8+y(B(1+w)+2y—4(1+w)y?2+y3+yH] <0 for

1=9)(2+7)* (2+(=2 . . . . . .
I z)(;_;z() Y Since we are considering w<(l—#) , w>w is possible if

(1=-P)2+y)> 2+H2+1)7)

poEm < —#) , which happens for >y = “3-1).

9Ks < J = BHEUon 7@ 7 4y (i)
Ps <A =
— > (0 for W(=8+7(16+(2+7(=8+y+72))

If w>w and y>¥=(3-1),

, Where

A<l.
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9K , , , . 0K , ,
Therefore,a—;>0 for A<A”, w>w and y>y buta—;<0f0r A>Aor w<w or

y<y.

Export vs. cross border merger:
Now assume that G > Gy, i.e., export is Firm F’s preferred choice as an alternative to merger.

Cross border merger is profitable compared to export by Firm Fif 7, ; > ¥ + n¥, or

K < CLHw? (2(=1+t+ W) +y—wy—(~1+t4aw)Y2)° | (2+(=1+t=)y+w(=2+Y (A+7)))? —x
2(1+y) (—4+y2)2(1-y2) (—4+y2)2(1-y?) -

(1) If =0, we get that aalj =—%w(1+t—/lw) <0.
(ii) If y € [0,1], we get

w[w(B—y(16+y(2+y(—8+y+y2))))A—(8+2t(4—3y2+y4)—y(8(1+w)+2y—4(1+w)y2+y3+y4)]

oA (4-y»2(1-v?)

Since the proof is like Proposition 1, we will be brief here.
We find [w (8 —y(16+y(2+y(-8+y+ yz)))> < (8+2t(4—3y% +y*) —
yBA +w) + 2y —4(1 +w)y? +y3 +y*h).

We also find [8 + 2t(4 —3y2 +y*) —y(B(1 +w) + 2y —4(1 + w)y? +y3 +yH)] <

— -9+’ Q+(247) ) +214-372+7*)
4y(2-7)

0 for w>w" . Since we are considering w<(1-5%5), w>w" is

7/2

A==+ y)(=2+y(2+)))
24377+ ’

£ (1=)(2+7)* QH2+ )P +21(4-377+7) <

possible i )

(1—#), which happens if 7 <1 =

and it is possible if ¢ >0, which happens for y> " = (\/g -1).

—8(1+1)+ 7 (8(1+W)+ ¥ (2+61-+¥(y+ 7> —2 yt—4(1+w)))

” ’ , O0Kg 2/ »
—_ < 2/ = )
If w>w , 1<t and y>v , 3 > 0 for (=81 7(16+7(24 7 (8471 72) ,

where 17 <1.
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aK. ” ” , , 9K ”
Therefore, a—;>0 for A<A”, w>w", t<t and y>y buta—;<0 for A>A" or

w<w ort>t or y<y’.
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