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Abstract 
 
We study a multinational enterprise’s (MNE) choice of foreign direct investment (FDI) mode 
in a vertically related market with local input sourcing. We show that the vertical structure of 
the market and its features play a crucial role for the MNE.s decision: backward linkages, 
enhanced upstream bargaining power, use of non-linear contracts, and interim unobservability 
of contract terms favor cross-border acquisition relative to greenfield investment. We also 
show that while a cross-border acquisition reduces welfare, greenfield investment can be 
welfare-improving. These results suggest that policy should distinguish among FDI modes as 
well as among markets with more or less dependence on backward linkages. 
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1 Introduction

Foreign direct investment (FDI) constitutes the prevailing channel of serving foreign markets.1

Consequently, in an increasingly globalized world, the �rms that undertake FDI, the multi-

national enterprises (MNEs), are of signi�cant importance. One of the key challenges that

MNEs face is the choice of their FDI mode. Between 1996 and 2005, most FDI was carried out

through the acquisition of foreign �rms rather than through the establishment of new �rms

abroad, known as green�eld investment. During the same period, the value of cross-border

mergers and acquisitions (M&As) was approximately 70% of the global FDI �ows (UNCTAD,

2006). Since 2008 though, green�eld investments outweigh cross-border M&As (UNCTAD,

2012).

The dominant mode of FDI varies not only across time, but also across host countries

with di¤erent development levels. In the last twenty years, whereas the main form of FDI in

industrialized countries is cross-border M&A (Miyamoto, 2003; UNCTAD, 2008 and 2012),

in developing countries it is green�eld investment. In fact, in 2011, more than two thirds of

the total value of green�eld investments was hosted by developing and transition countries

(UNCTAD, 2012).

Independently of its mode, FDI often results into local backward linkages. These linkages

are created when the manufacturing plants that MNEs operate abroad purchase intermediate

products from their host country�s local suppliers. Such a practise is a commonplace. For

instance, Volvo, the Swedish manufacturer of heavy commercial vehicles, sources a substan-

tial share of parts and components (e.g., metals and alloys, machine castings and forgings,

gearboxes, axles) for the vehicles that it manufactures in its plants in Brazil, Mexico, China,

and India, from local input producers. The amount of local content in its vehicles ranges from

one-third of their gross added value in India to almost two-thirds in China and Brazil (Ivarsson

and Alvstam, 2005).2 Similarly, a¢ liates of Taiwanese MNEs in China and in the US source

more than 35% of their inputs locally (Liu, 2011), MNEs in the Mexican car, chemical and

electronics industries purchase about 26% of their material inputs from local �rms (Jordaan,

2011), MNEs in the textiles and electronics sectors in Malaysia source one-third of their mate-

rial inputs locally (Giroud, 2007), MNEs in Latvia purchase 47% of their inputs from Latvian

producers (World Bank, 2003).3

Despite the prevalence of backward vertical linkages in many host countries and industries,

their role in the choice of FDI mode has not been explored yet. The existing theoretical

1The aggregate sales by foreign a¢ liates exceed the world exports for more than three decades (UNCTAD,
2004 and 2012).

2 Ivarsson and Alvstam (2005) also document that Volvo�s local purchases are concentrated to a relatively
small number of dominant suppliers.

3MNEs engange in local procurement because of the lower transporation costs and the better monitoring
(UNCTAD, 1999) or because of policy restrictions such as local content requirements imposed by the host
country�s government (Qiu and Tao, 2001).
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literature on FDI has been preoccupied with analyzing the FDI mode choice in one-tier markets,

neglecting the fact that most MNEs operate in vertically related markets and source inputs

from local upstream suppliers. To the extent though that vertically related markets di¤er

signi�cantly from one-tier markets, the choice of FDI mode and its implications in such markets

cannot be fully understood without taking into account the role of their distinct features, i.e.,

without modeling explicitly their vertical structure and the backward linkages.

In this paper, we endogenize a MNE�s choice of FDI mode, cross-border M&A or green�eld

investment, in a vertically related market with local input sourcing. In our model, a MNE

considers entering into a host market that consists of a domestic upstream input supplier and

two domestic downstream �nal product manufacturers. The MNE can enter either by creating

a new downstream �rm (green�eld investment) or by acquiring one of the domestic downstream

�rms (acquisition). Under green�eld investment, the MNE incurs a �xed cost for setting up its

new production plant, while under acquisition, it pays an endogenously determined acquisition

price. Upon entry, the MNE sources an essential input from the domestic upstream supplier

after bargaining over the input price and competes in quantities with the domestic downstream

�rm(s).

We focus on situations in which the upstream monopolist secretly contracts with the com-

peting downstream �rms, i.e., it contracts separately and simultaneously with each of them. We

consider two di¤erent contract types: two-part tari¤ contracts and wholesale price contracts.

We also consider two di¤erent information structures: all the contract terms are observed

by all the downstream �rms before competing in the �nal market (interim observability) or

each downstream �rm observes only its own contract terms before choosing its output (interim

unobservability). This last distinction is motivated by the fact that in some markets infor-

mation regarding the rivals� contract terms might be more easily accessible than in others.

Importantly, it is motivated by the fact that recently, in some, but not in all, industry sectors,

regulations that do not permit that the wholesale prices o¤ered to vertical partners are con-

�dential have been adopted. For instance, the Danish government requires the disclosure of

the wholesale price contracts in the market for the supply of ready-to-mix concrete. Similarly,

the U.S. government has made e¤orts to mandate the disclosure of the medical equipment and

pharmaceutical costs at the wholesale level.4

Our work contributes to the better understanding of the implications of the di¤erent modes

of FDI as well as of the preferences of the MNEs among them through the following three ways:

First, by exploring how a number of characteristics of vertically related markets in�uence a

MNE�s decision about how to serve a foreign market. We �nd that higher upstream bargaining

power, as well as stronger downstream competition, reinforces the incentives of the MNE

to expand through acquisition rather than through green�eld investment. Intuitively, under

4For more details on this and for an analysis of the incentives and the implications of such disclosure require-
ments see Arya and Mittendorf (2011) and Piccolo and Miklós-Thal (2012).
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acquisition the MNE has to compensate the domestic acquired �rm for the pro�ts that the latter

would make otherwise, i.e., its pro�ts under green�eld investment. The gross pro�ts of the MNE

under both FDI modes decrease when the upstream input supplier becomes more powerful or

the downstream competition gets more intense. This in turn means that the acquisition price

decreases then, and thus, that acquisition becomes cheaper and more attractive. These �ndings

provide a theoretical justi�cation for the empirically observed dominance of cross-border M&As

in developed countries and of green�eld invest in developing countries. They suggest that the

MNEs might have a stronger preference for acquisition in developed countries because their

markets are characterized by more powerful input suppliers and �ercer competition than the

markets of the developing countries.

Undoubtedly, besides the distribution of bargaining power, another important feature of

a vertically related market is the type of contract type employed. Contracts can take and

do take in reality many di¤erent forms, from linear wholesale price contracts to more complex

non-linear tari¤s.5 We show that the contract type plays a crucial role in the FDI mode choice.

In particular, we show that two-part tari¤s favor acquisition relative to green�eld investment

more than wholesale price contracts, unless the upstream bargaining power is su¢ ciently low.

This results in mainly driven from the fact that the domestic upstream supplier extracts, due to

the �xed fees, a larger share of the generated surplus with two-part tari¤s than with wholesale

price contracts.

We also show that the observability of the contract terms before the output choices, and

hence, the regulations that impose it, can a¤ect the equilibrium input prices and, more im-

portantly, the way through which MNEs expand. By increasing the severity of the upstream

monopolist�s commitment problem, contract terms�observability results into lower input prices,

and thus, into higher downstream e¢ ciency with green�eld investment than with acquisition.

Therefore, green�eld investment has an advantage then relative to acquisition which is missing

when contract terms are fully unobservable.

Second, by distinguishing among vertically related markets and one-tier markets, and thus,

between markets with and without local backward linkages. Thus, by introducing to the

literature on FDI a new element that can a¤ect �rms choice of FDI mode. We show that

this distinction is a critical determinant of the mode of international investments. Firms that

operate in markets where they obtain their inputs from a concentrated upstream market might

have stronger incentives to engage in acquisition rather than in green�eld investment than �rms

that operate in markets where they produce their inputs in house. This arises mainly because

in a vertically related market, the downstream �rms do not fully extract the surplus that they

5Smith and Thanassoulis (2009), for instance, report that in the UK milk industry �rms trade through
wholesale price contracts. In contrast, in the US yoghourt market and in the bottle water market in France,
Villas-Boas (2007) and Bonnet and Dubois (2010) �nd respectively empirical evidence for the dominance of
two-part tari¤s.

3



generate in the market - the upstream supplier gets part of the surplus through the contract

terms.

The distinction between vertically related markets and one-tier markets has wide-ranging

implications for empirical work. A fast-growing empirical literature explores how backward

linkages a¤ect the implications of FDI on the host countries (e.g., Javorcik, 2004; Blalock and

Gertler, 2008; Barrios et al., 2011; Jordaan, 2011; Liu, 2011). However, only a small part

of this literature distinguishes between the di¤erent modes of FDI. Moreover, to the best of

our knowledge, this literature ignores the role of the upstream structure and its characteristics

(e.g., presence of powerful input suppliers) in the trade-o¤ between green�eld investments and

cross-border M&As. Our �nding give rise to the following testable implication: cross-border

M&As are more likely to be observed relative to green�eld investments in industries where

�rms obtain inputs from a concentrated upstream market than in industries where inputs are

either produced in-house or sourced from a perfectly competitive upstream market.

Third, by pointing out that the two FDI modes di¤er signi�cantly in terms of their impact

on the host country�s economy. In particular, we �nd that FDI through green�eld investment,

by increasing both the intensity of downstream competition and the number of local backward

linkages, can cause an increase in the host country�s consumers�surplus, upstream pro�ts and

total welfare. This is not the case through for FDI through acquisition which is always welfare-

detrimental. Importantly, if we had not allowed for acquisition as a possible FDI mode, our

conclusions regarding the desirability of FDI would be quite di¤erent. This would also be the

case if we had not taken into account the role of backward linkages.

These results highlight the need that the policy towards FDI distinguishes among the dif-

ferent FDI modes. Furthermore, they highlight that it should also distinguish among industry

sectors with di¤erent features, such as their degree of dependence on input suppliers and the

concentration in the inputs market.

Our paper blends elements of the international economics literature on FDI with elements

of the industrial organization literature on vertically related markets. A recent branch of the

former literature seeks to understand how a number of market features, such as market size

(Eicher and Kang, 2005; Müller, 2007; Qiu and Wang, 2011), FDI policy (Qiu and Wang,

2011), and di¤erences in cost e¢ ciency (Mattoo et al., 2004; Eicher and Kang, 2005; Müller,

2007) as well as in product quality (Gabszewicz et al., 2011), shape the mode of FDI.6 This

literature has enriched our understanding of the determinants and the host country e¤ects

of the di¤erent FDI modes, but it has nothing to say about the role of the characteristics of

vertically related markets and of the presence of local backward linkages.

Another recent and growing branch of the FDI literature (e.g., Horn and Persson, 2001;

Norback and Persson, 2004; Qiu and Zhou, 2006; Neary, 2007; Nocke and Yeaple, 2007 and

6Allowing for exports, as an alternative expansion mode, Bjorvatn (2004), Eicher and Kang (2005), Müller
(2007), and Ra¤ et al. (2009) also examine how the transportation/trade cost a¤ects the expansion mode choice.
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2008) attempts to provide a rationale for the prevalence of cross-border M&As. Qiu and

Zhou (2006), for instance, argue that the asymmetric information held between the MNEs

and the domestic �rms leads to cross-border M&As. Nocke and Yeaple (2007) and (2008),

instead, base their explanation on the heterogeneity of �rms and the complementarity in the

di¤erent capabilities of the MNEs and the domestic acquired �rms. Neary (2007) predicts

that international di¤erences in technology generate incentives for mergers in which low-cost

�rms acquire high-cost foreign �rms. We complement this literature by o¤ering an alternative

explanation for the emergence of cross-border M&As based on the vertical structure of the

market.

To the best of our knowledge, only a handful of theoretical papers study FDI in vertically

related markets.7 These papers focus on issues related to the vertical technology transfer from

the entering MNE to the local suppliers and the subsequent free-riding of the domestic �rms

(Pack and Saggi, 2001; Goh, 2005; Lin and Saggi, 2007; Balsvik, 2010), the MNE�s location

choice (Ma, 2012 and 2013; Milliou, 2013), the interdependence between the FDI entry decisions

of MNEs into di¤erent vertical production stages (Lin and Saggi, 2011), and the local suppliers�

technology adoption incentives in the presence of technological incompatibilities among the

MNE and the domestic �rms (Carluccio and Fally, 2013).8 An important feature that we share

with these papers is that we assume that input sourcing takes place locally. A key di¤erence,

however, is that we consider both green�eld investments and cross-border M&As, while they

restrict their attention to green�eld investments, ignoring the dominance of cross-border M&As

in a number of real world markets. In a notable exception, Beladi et al. (2013) which focus

on FDI in a vertically related market though cross-border M&A. Beladi et al. (2013) though,

unlike us, leave out of their analysis green�eld investment and assume that pre-merger the

MNE competes with the domestic �rms in an international market.9 Our paper complements

the existing literature on FDI in vertically related markets by addressing the choice among

di¤erent FDI modes as well as by analyzing the potentially di¤erent implications that the

alternative FDI expansion modes can have on the economy of the host country.

An additional key di¤erence between our work and the existing literature on FDI in verti-

cally related markets is that we apply a much richer contracting framework which builds on the

latest and most sophisticated vertically contracting literature (e.g., O�Brien and Sha¤er, 1992;

McAfee and Schwartz, 1994; Rey and Vergé, 2004). This literature, similarly to us, focuses

7 In contrast, as mentioned earlier, backward vertical linkages by MNEs have received considerable attention
in the empirical literature (see e.g., Javorcik, 2004, Blalock and Gertler, 2008, Barrios et al., 2011, Jordaan,
2011, Liu, 2011).

8Rodriguez-Clare (1996) and Markusen and Venables (1999) also study FDI in a vertically related indus-
try. However, they consider a setting with monopolistic competition. Therefore, they abstract from strategic
interactions among the MNE and the domestic �rms.

9Note that Balsvik (2010) examines the choice of a MNE, which operates in the downstream market, among
importing its input from its home market, vertically integrating with a local upstream �rm, or buying the input
from a local upstream �rm. In other words, he analyzes the MNE�s input sourcing choice, but not the MNE�s
FDI mode choice since he assumes throughout that the MNE enters through green�eld investment.
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on secret contracting through non-linear contracts and demonstrates, among other things, the

inability of an upstream supplier to fully exert its market power - its commitment problem. In

contrast, the existing literature on FDI in vertically related markets either assumes that the

upstream �rms compete à la Cournot (Goh 2005; Lin and Saggi, 2007 and 2011), and thus,

it does not model explicitly the contracting process or it assumes that vertical trading occurs

through linear wholesale price contracts (Pack and Saggi, 2001; Balsvik, 2010; Beladi et al.,

2013; Milliou, 2013).10 Considering a rich contracting framework, we are the �rst to explore, in

depth, the role of a number of vertical contracting features, such as of the contract types, the

observability of the contract terms and the bargaining power distribution, in the FDI mode

choice and its implications.

The paper proceeds as follows. The next section describes our model. In section 3, we

analyze the di¤erences between the two FDI modes and the MNE�s choice among them. Section

4 explores the role of contract terms�observability and contract type for the choice of FDI mode.

Section 5 focuses, instead, on the role of the backward linkages. In section 6, we analyze the

implications of FDI and of its di¤erent modes on the host country�s welfare. The �nal section,

section 7, concludes. All the proofs are relegated to the Appendix.

2 The Baseline Model

We consider a host country�s market consisting, initially, of a domestic upstream monopolist,

denoted by U , and two domestic downstream �rms, denoted by D1 and D2. The downstream

�rms produce a di¤erentiated �nal good using, in a one-to-one proportion, an intermediate

good which they obtain from U .11 ;12

A �rm from another country - a MNE, contemplates undertaking FDI in the host country

in order to sell in its domestic market.13 It can choose among two FDI modes. First, it may

establish a new production plant in the downstream market of the host country - this is the

green�eld investment (GI) mode. Second, it may acquire one of the host country�s domestic

downstream �rms - this is the acquisition (AQ) mode. Under GI, the MNE incurs the �xed

cost G > 0 of setting up a production plant. Under AQ, instead, it pays an endogenously

determined price of acquiring one of the domestic �rms - the acquisition price, A. Under both

10Lin and Saggi (2007) and Milliou (2013) extend their analysis to non-linear contracts too, but only when
they are public.
11Note that the intermediate good can also be thought of as specialized/skilled labor that has some market

power (for example, due to unionization) or is available in short supply.
12The common monopolist supplier case has also been the focus of most of the literature on vertical contracting

(see e.g., O�Brien and Sha¤er, 1992; McA¤e and Schwartz, 1994; Rey and Vergé, 2004).
13Note that we implicitly assume that local presence is essential and exclude other ways of serving the host

market such as exports. This could be the case when the tari¤s that the host country imposes on imports are
prohibitively high or that transportation costs are too high. Moreover, this is in fact the case in a number
of industry sectors, ranging from construction to telecommunications, where the presence of foreign �rms is
required in the host country. Clearly, this assumption allows us to focus on the choice of the mode of FDI.
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GI and AQ, the MNE�s subsidiary in the host country, denoted byDm, sources the intermediate

product locally, i.e., it obtains it from U .14

Dm competes with the host country�s domestic downstream �rm(s). In particular, the

(inverse) demand faced by each Di, with i = m; 1; 2, in the host country is pi(qi; Q�i) =

a � qi � 
Q�i, where pi and qi are respectively Di�s price and quantity, and Q�i is the total
quantity of its rival(s). The parameter 
, with 
 2 (0; 1], measures product substitutability;
namely, the higher is 
, the closer substitutes the products of the downstream �rms are.

U�s marginal cost of production is given by u, with a > u � 0. Di faces no other cost than
the cost of obtaining the input from U . The latter consists of a per-unit of input price, wi,

and a �xed fee, Fi, i.e., �rms trade through non-linear two-part tari¤ contracts.15

The sequence of moves is as follows. First, the MNE chooses its FDI mode: GI or AQ.

In case of AQ, it makes an acquisition o¤er to one of the downstream �rms. Given that

the downstream �rms are symmetric, we assume, without loss of generality, that it makes its

acquisition o¤er toD2; it speci�es A. In turn, D2 accepts or rejects the o¤er. If the o¤er is

rejected, the MNE chooses among GI or no entry at all. Next, U bargains with each Di that

operates in the host country�s market over (wi; Fi). Lastly, the downstream �rms choose their

quantities after observing each others�contract terms.16

We model bargaining over the contract terms by invoking the Nash equilibrium of simul-

taneous generalized Nash bargaining problems, in which the bargaining power of an upstream

and a downstream �rm is given respectively by � and 1� �, with � 2 [0; 1). This implies that
during the negotiations of a bargaining pair (i.e., between U and Di) each of its agents takes

as given the outcome of the simultaneously-run negotiations of the other bargaining pair(s). A

key assumption that underlies this modeling approach is that U bargains with the competing

downstream �rms simultaneously and separately. This assumption is standard in situations

with multilateral contracting (see e.g., Cremer and Riordan, 1987; Horn and Wolinsky, 1988;

Hart and Tirole, 1990; O�Brien and Sha¤er, 1992; McAfee and Schwartz, 1994 and 1995; Rey

and Vergé, 2004; Milliou and Petrakis, 2007; Milliou and Pavlou).17 As has been noted by

the literature (e.g., McAfee and Schwartz, 1995), multiple equilibria can arise in such settings

14As mentioned in the Introduction, local sourcing in the context of FDI is empirically relevant. Moreover,
local sourcing is a common assumption in the theoretical literature on FDI in vertically related markets, see
e.g., Lin and Saggi (2007), Blasvik (2010), and Carluccio and Fally (2013).
15 In subsection 4.2, we examine what happens when trading takes place, instead, through linear wholesale

price contracts.
16As argued in the Introduction, this could be due to increased transparency in the market or to state reg-

ulations that require the disclosure of the contracts terms. This case, according to Rey and Vergé�s (2004)
terminology, is the case of interim observability. In section 4, we examine what happens under interim unob-
servability, i.e., when in the last stage, each Di observes only its own contract terms.
17The rationale for the separate or private negotiations could simply be that the upstream monopolist has

various representatives, each negotiating at the same time with a di¤erent downstream �rm. Two additional
justi�cations are, �rst, that third parties may be unable to observe others�dealings and verify them in court,
and second, that making one contract contingent on the speci�cities of other contracts may be quite complex
and thus di¢ cult to implement (see McAfee and Schwartz, 1995).
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due to the multiplicity of the beliefs that the downstream �rms can form when they receive

out-of-equilibrium o¤ers. Following Horn and Wolinsky (1988), Cremer and Riordan (1987),

and O�Brien and Sha¤er (1992), we obtain a unique equilibrium by imposing pairwise proof-

ness on the equilibrium contracts. That is, we require that a contract between U and Di

is immune to a bilateral deviation of U with a rival downstream �rm, holding the contract

with Di constant.18 An additional key assumption of our bargaining game is that the contract

terms of a bargaining pair are not contingent on the disagreement of a rival pair. That is, as in

Horn and Wolinsky (1988), O�Brien and Sha¤er (1992), McA¤e and Schwartz (1994 and 1995),

Caprice (2006), and Milliou and Petrakis (2007), we assume that a bargaining pair is unable to

write and �implement�a contract specifying di¤erent contract terms in the event of a successful

termination of another pair�s negotiations and in the event instead of a breakdown in another

pair�s negotiations. This assumption captures the idea that bargaining parties cannot commit

to a permanent and irrevocable breakdown in their negotiations.

We make the following assumption throughout:

Assumption 1: � � �(
) = 4
3

4�
2(5�2
) :
19

Assumption 1 is a necessary and su¢ cient condition in order to avoid the non-existence of

pure strategy pairwise proof equilibria. Non-existence may occur because pairwise proofness

leads to negative pro�ts for the upstream monopolist, violating thus its individual rationality

condition (McAfee and Schwartz, 1995; Rey and Vergé, 2004; and Milliou and Petrakis, 2007).

3 FDI Modes in a Vertically Related Industry

In this section, we determine the equilibrium of our model. In the last stage of the game, each

Di chooses its qi in order to maximize its (gross) pro�ts, �Di = pi(qi; Q�i)qi � wiqi, where
Q�i = qj under AQ with i; j = m; 1 and Q�i = qj + qk under GI, with i; j; k = m; 1; 2 and

i 6= j 6= k.20 The �rst order conditions give rise to the following reaction functions:

Ri(Q�i; wi) =
a� wi � 
Q�i

2
: (1)

18Pairwise proofness is closely related to the passive beliefs assumption (see e.g. Hart and Tirole, 1990; McAfee
and Schwartz, 1994 and 1995; Rey and Vergé, 2004; de Fontenay and Gans, 2005).
19Note that �(
) is increasing in 
, with �(0) = 0 and �(0:7807) = 1.
20We should note that we implicitly assume that in the case of AQ, the acquired �rm continues to manufacture

and sell only one product variety - it operates only its pre-existing production line - and thus, it does not
manufacture or sell the product variety of the MNE�s parent �rm too. A justi�cation for our assumption is
that in our setting local production is necessary (exports are not possible) and that the setting up and the
operation of two production lines can be too costly. A similar assumption can be found in Eicher and Kang
(2005), Müller (2007), and Gabszewicz et al. (2011). Clearly, if we had assumed instead that the acquired �rm
manufactures two product varieties, then, as Lommerud et al. (2005) note, the acquired �rm would be �larger�
and the incentives for AQ would be even stronger.
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Obviously, a reduction in the wholesale price faced by Di shifts its reaction function upwards

and increases its aggressiveness in the �nal market. It is straightforward to derive the equilib-

rium quantities and the (gross) pro�ts in terms of the wholesale prices under AQ:

qAQi (wi; wj) =
a(2� 
)� 2wi + 
wj

4� 
2 ; �AQDi (wi; wj) = [q
AQ
i (wi; wj)]

2; (2)

�AQU (wi; wj) =
X
i=m;1

(wi � u)qAQi (wi; wj); (3)

as well as under GI:

qGIi (wi; wj ; wk) =
a(2� 
)� 2wi + 
(wj + wk � wi)

2(2� 
)(1 + 
) ; (4)

�GIDi (wi; wj ; wk) = [qGi (wi; wj ; wk)]
2; �GIU (wi; wj ; wk) =

X
i=m;1;2

(wi � u)qGIi (wi; wj ; wk):(5)

Next, we solve the second stage of the game, �rst, under GI, and then, under AQ.

(i) Green�eld Investment

Under GI, when U bargains with Di over (wi; Fi), it takes as given the outcomes of its simul-

taneously run negotiations with the other two downstream �rms, (wGIj ; F
GI
j ) and (wGIk ; F

GI
k ).

In particular, wi and Fi are chosen in order to solve the following generalized Nash product:

max
wi;Fi

[�GIU (wi; w
GI
j ; w

GI
k ) + Fi + F

GI
j + FGIk � d(wGIj ; FGIj ; wGIk ; F

GI
k )]� (6)

� [�GIDi (wi; w
GI
j ; w

GI
k )� Fi]1��;

where d(wGIj ; F
GI
j ; wGIk ; F

GI
k ) = (wGIj �u)qAQj (wGIj ; w

GI
k )+(w

GI
k �u)qAQk (wGIk ; w

GI
j )+F

GI
j +FGIk

is U�s disagreement payo¤, i.e., its pro�ts when in the downstream market there are only Dj

and Dk producing quantity q
AQ
k (wGIk ; w

GI
j ) given by (2) facing the equilibrium contract terms

(wGIj ; F
GI
j ) and (wGIk ; F

GI
k ). Maximizing (6) in terms of Fi and rewriting it, we have:

max
wi

�GIU (wi; w
GI
j ; w

GI
k )+�

GI
Di (wi; w

GI
j ; w

GI
k )

� [(wGIj � u)qAQj (wGIj ; w
GI
k )� (wGIk � u)qAQk (wGIk ; w

GI
j )]: (7)

An immediate observation from (7) is that wi is chosen in order to maximize the joint surplus of

U and Di minus U�s disagreement payo¤ -their "extra" joint surplus. The resulting equilibrium

wholesale price ((8) below) is lower than the upstream marginal cost u:

wGIi =
(2� 
)(1 + 
)u� a
2

2 + 
(1� 2
) < u: (8)

The reason for the subsidization of the downstream production by the upstream monopolist

is its so called "commitment problem" (see e.g., McAfee and Schwartz, 1995, Rey and Vergé,
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2004, and de Fontenay and Gans, 2005). This refers to U�s inability to commit to Di that it

will not behave opportunistically and make Dj an aggressive competitor in the �nal product

market, via a lower wj . U has incentives to behave opportunistically because it can then use

Fj in order to transfer upstream the higher gross pro�ts of Dj . By inspection of (8), we note

that the equilibrium wholesale prices are independent of the bargaining power distribution and

they decrease as the products become closer substitutes, @wGI=@
 < 0.

Substituting, we obtain the equilibrium �rms�net pro�ts under GI:

�GID1 = �GID2 =
(1� �)(2� 
)2(a� u)2
4(2 + 
)[2 + 
(1� 2
)] ; �

GI
Dm = �

GI
D1 �G; (9)

�GIU =
3(2� 
)[4� � 5�
2 � 2(2� �)
3](a� u)2

4(2 + 
)[2 + 
(1� 2
)]2 : (10)

It follows from (9) that GI is a pro�table option only when G < G � (1��)(2�
)2(a�u)2
4(2+
)[2+
(1�2
)] .

(ii) Cross-Border Acquisition

Under AQ , U bargains withDi over (wi; Fi), taking as given the outcome of its simultaneously-

run two-part tari¤ negotiations with Dj , (w
AQ
j ; FAQj ). The generalized Nash product now is:

max
wi;Fi

[�AQU (wi; w
AQ
j ) + Fi + F

AQ
j � d(wAQj ; FAQj )]� [�AQDi (wi; w

AQ
j )� Fi]1�� ; (11)

where d(wAQj ; FAQj ) = (wAQj � u)qmj (w
AQ
j ) + FAQj with qmj (w

AQ
j ) = (a � wAQj )=2, is U�s dis-

agreement payo¤ when Dj acts as a monopolist in the �nal goods market facing (w
AQ
j ; FAQj ).

Maximizing (11) in terms of Fi, and rewriting it, we observe again that the generalized Nash

product reduces to an expression proportional to the "extra" joint surplus of U and Di, that

wi, in turn, is chosen to maximize:

max
wi

�AQU (wi; w
AQ
j ) + �AQDi (wi; w

AQ
j )� (wAQj � u)qmj (w

AQ
j ): (12)

Due to the commitment problem, the resulting equilibrium wholesale prices under AQ too are

below the upstream marginal cost:

wAQi =
(4� 
2)u� a
2
2(2� 
2) < u: (13)

Next, we determine the acquisition price. When the MNE makes its acquisition o¤er to D2, it

knows that the target �rm will accept the o¤er if and only if the acquisition price is at least as

high as the pro�ts that it would obtain under the alternative entry mode, i.e., under GI when

G < G. Taking this into account, the MNE optimally sets A� = �GID2 when G < G. Thus, the

10



resulting equilibrium net pro�ts under AQ when G < G are:

�AQD1 =
(1� �)(2� 
)2(a� u)2

8(2� 
2) ; �AQDm = �
AQ
D1
� �GID1 ; (14)

�AQU =
(2� 
)(a� u)2[�(2� 
)(2� 
2)� 
3]

4(2� 
2)2 : (15)

One can easily check from (14) that the MNE makes positive pro�ts under AQ when G < G.

When, instead, G � G, it makes zero pro�ts. This is so because when the MNE chooses only
among AQ and no entry, when D2 receives an acquisition o¤er, its outside option equals its

pro�ts under no entry, i.e., equals its pro�ts under downstream duopoly. This, in turn, means

that the acquisition price equals then the MNE�s gross pro�ts under AQ. It follows that when

G � G, the MNE is indi¤erent between undertaking FDI through AQ in the host market and
not expanding there at all.

(ii) Green�eld Investment vs. Cross-Border Acquisition

We are now in the position to compare the two FDI modes and to determine which of them is

chosen by the MNE in equilibrium.

Proposition 1 When G < G, the equilibrium wholesale price is lower under GI than under

AQ, wGIi < wAQi .

As Proposition 1 states, the MNE sources the input at better terms - it pays a lower

input price, when it establishes its own production plant locally rather than when it acquires

a domestic �rm. Intuitively, under GI there are more downstream �rms in the market, and

thus, there is �ercer competition. When downstream competition is �erce, U�s incentives to

behave opportunistically are stronger; hence, its commitment problem is more severe (see e.g.,

Rey and Tirole, 2006, Rey and Vergé, 2004).

Next, we determine the MNE�s optimal FDI mode calculating the di¤erence of its pro�ts

under the two modes:

�AQDm � �
GI
Dm = �

AQ
D1
� �GID1 � (�

GI
D1 �G) = �

AQ
D1
� 2�GID1 +G: (16)

If the wholesale price did not di¤er among the two modes and GI was costless (G = 0), then

(16) would be negative, and thus, the MNE would prefer GI over AQ. This would be so because,

as it is well known from oligopoly theory, a �rm�s pro�ts in a market with two �rms (�AQD1 ) are

lower than the sum of two downstream �rms�pro�ts in a market with three �rms (2�GID1).
21

21This is so because when the number of �rms in a market reduces from three to two (e.g., due to a merger),
then due to the "business stealing" e¤ect indenti�ed by Salant et al. (1988), each �rm�s market share becomes
relative smaller than the combined market share of two �rms under triopoly. We should note that in the more
trivial case in which there was monopoly in the downstream market of the host country, the "business stealing"
e¤ect would not have been present, and thus, the incentives for AQ would be stronger than in our setting.
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Clearly, in our setting in which the MNE faces a lower marginal cost, due to the lower wholesale

price, under GI than under AQ, (16) is even more negative, and hence, the MNE�s incentives to

choose GI instead of AQ are even stronger. Clearly, this implies that in our setting, GI arises

in equilibrium as long as it is not su¢ ciently costly - G is not too high. Otherwise, the MNE

chooses to expand through AQ. The above discussion is formalized in the following Lemma.

Lemma 1 When G < G, the MNE chooses GI over AQ if and only if G < Gcr(�; 
) �
(1��)(2�
)2[4�
(4+
�2
2)](a�u)2

8(2+
)(2�
2)(2+
�2
2) :

How the bargaining power distribution among the vertically related �rms in�uences the

FDI mode choice? The answer to this question is provided by Proposition 2(i) that states that

as the upstream supplier�s bargaining power increases, the MNE�s incentives to choose AQ

over GI are reinforced. This happens for the following reason. When the upstream supplier�s

bargaining power increases, its share of the surplus gets larger. Clearly, this means that the

MNE�s gross pro�ts decrease then. This occurs under AQ as well as under GI. The decrease

in the latter case, i.e., the decrease in the MNE�s gross pro�ts under the GI mode, however,

has a positive impact on the MNE�s net pro�ts under AQ because it translates into a lower

acquisition price. In other words, when the upstream supplier becomes more powerful, AQ

gets cheaper, and thus, more desirable relative to GI.

Proposition 2 When G < G; the MNE is more likely to choose AQ over GI:

(i) when the upstream �rm�s bargaining power increases, @Gcr@� < 0, and

(ii) when products substitutability increases, @Gcr@
 < 0.

Proposition 2(ii) informs us about the role of the intensity of downstream competition in

the choice of FDI mode: as the products become closer substitutes, and thus, as downstream

competition gets stronger, it becomes more probable to observe AQ instead of GI in equilib-

rium. There are two explanations behind this result. The �rst explanation has to do with

the fact that there is weaker competition in the market under AQ than under GI since there

are fewer �rms in the market in the former case. When product substitutability increases

and competition intensi�es, the bene�t of the weaker competition under AQ becomes more

pronounced and as a result the MNE�s incentives to choose AQ over GI are raised then. The

second explanation has to do with the fact that the augmentation of competition brings about

a reduction in the MNE�s gross pro�ts under both AQ and GI. As explained above, the re-

sulting decrease in the gross pro�ts under GI has a positive impact on the MNE�s net pro�ts

under AQ.22

Given that in developed countries the MNEs tend to face more powerful input providers

and stronger downstream competition than in less developed countries, one could claim that

22Note that Eicher and Kang (2005), Müller, (2007), and Qiu and Wang (2011) have found that in one-tier
markets too, GI becomes less likely to be chosen relative to AQ when competition intensi�es.
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our �ndings provide support to the empirically observed tendency of the MNEs to expand

through Green�eld Investment in less developed countries and through cross-border M&As in

developed countries (UNCTAD, 2008 and 2012).

4 Contract Terms�Observability and Contract Type

We now consider, �rst, the implications of the contract terms�observability, and second, of the

contract type, for our main results.

4.1 Fully Unobservable Contracts

So far we have assumed that the downstream �rms observe each other�s contract terms before

making their quantity decisions. Now, we consider the polar case of interim unobservability

in which the rivals�contract terms remain unknown throughout the game. This modi�cation

has an important implication: the contract terms do no longer have a strategic e¤ect on the

downstream quantities. In particular, in the last stage now, each Di chooses its own quantity

anticipating that its rival(s) receive the equilibrium contract o¤er(s), and thus, produce the

equilibrium quantity, Qe�i, where e = AQU and e = GIU respectively under AQ and GI.

Formally, Di chooses qi that maximizes its gross pro�ts, �Di = pi(qi; Q
e
�i)qi � wiqi. It is

straightforward to derive Di�s output, qi(wi), and to note that, in contrast to the case of

interim observability, it depends only on the wholesale price that Di has to pay and not on

the wholesale prices paid by its rival(s).

In the previous stage, the generalized Nash product under AQ is given again by (11) after

substituting A with AU in it. Maximizing (11) in terms of Fi and substituting the resulting

Fi, we observe that wi is chosen in order to maximize the following:

max
wi

[a� qi(wi)� 
qAQUj � u]qi(wi) + (wAQUj � u)qAQUj + qmj (w
AQU
j ): (17)

Note that wi a¤ects (17) only through [a� qi(wi)� 
qAQUj �u]qi(wi), which by construction is
maximized when qi(u). Therefore, in equilibrium the wholesale prices under AQ are equal to

the upstream marginal cost, wAQUi = u.23 The same rationale leads to marginal cost pricing

by U under GI too, wGIUi = u: As a consequence, the equilibrium quantities under AQ and GI

coincide with the quantities of a standard Cournot game respectively with two and three �rms

in the market and marginal cost u. It follows that �rms�pro�ts under GI are:

�GIUDm
=
(1� �)(a� u)2
4(1 + 
)2

�G; �GIUD1
= �GIUD2

=
(1� �)(a� u)2
4(1 + 
)2

; �GIUU =
3�(a� u)2
4(1 + 
)2

:

Note that �GIUDm
> 0 if and only if G < G

U � (1��)(a�u)2
4(1+
)2

.

23For more details on this, see e.g., Hart and Tirole (1990), Rey and Vergé (2004).
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Given that, for the reasons explained earlier, AU = �GIUD2
when G < G

U
, �rms�pro�ts

under AQ are then:

�AQUDm
=
(1� �)(a� u)2

4
(

4

(2 + 
)2
� 1

(1 + 
)2
); �AQUD1

=
(1� �)(a� u)2

(2 + 
)2
; �GIUU =

2�(a� u)2
(2 + 
)2

:

Calculating the di¤erence between the MNE�s pro�ts under AQ and GI, �AQUDm
� �GIUDm

, we

�nd that the MNE expands through GI instead of through AQ if and only if G < GUcr(�; 
) �
(1��)(2�
2)(a�u)2
2(1+
)2(2+
)2

, with 0 < GUcr < G
U
. Importantly, we �nd again that an increase in the

upstream bargaining power, as well as an increase in product substitutability, by causing a

decrease in the acquisition price, favor AQ relative to GI, @G
U
cr

@
 < 0 and @GUcr
@� < 0. Therefore,

our conclusions regarding the role of the bargaining power distribution and the intensity of

downstream competition do not depend on whether or not the contract terms are interim

observable.

Proposition 3 When G < GU ; AQ is more likely to take place relative to GI when contract

terms are interim unobservable than when they are interim observable.

According to Proposition 3, when the MNE extends into a market in which downstream

�rms do not get informed about their rivals�contract terms, it has more incentives to choose

AQ over GI than when it expands, instead, into a market where they get informed before they

make their output decisions. Intuitively, under interim unobservability, the FDI mode has no

e¤ect on the equilibrium wholesale prices. Whereas, under interim observability, GI results

into lower wholesale prices than AQ; hence, under interim observability GI, has an advantage

relative to AQ which is missing under interim unobservability. Clearly, this advantage makes

GI more attractive under interim observability than under interim unobservability.

4.2 Linear Contracts

We examine now what happens under trading through wholesale price contracts as well as how

the contract type a¤ects the FDI mode choice.

When the MNE undertakes GI, U bargains in stage two with Di over wi, taking as given

wGIWj and wGIWk . The generalized Nash product is now:

max
wi

h
�GIU (wi; w

GIW
j ; wGIWk )� d(wGIWj ; wGIWk )

i� h
�GIDi (wi; w

GIW
j ; wGIWk )

i1��
; (18)

where �GIU (:) and �
GI
Di
(:) are given by (5) and d(wGIWj ; wGIWk ) = (wGIWj �u)qAQj (wGIWj ; wGIWk )+

(wGIWk � u)qAQk (wGIWk ; wGIWj ) is U�s disagreement payo¤ when Dj and Dk act as duopolists

with input prices wGIWj and wGIWk . The resulting equilibrium wholesale prices and net pro�ts
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are:

wGIWi =
1

2
�(a� u) + u; �GIWDm

=
(2� �)2(a� u)2
16(1 + 
)2

�G; (19)

�GIWD1
= �GIWD2

=
(2� �)2(a� u)2
16(1 + 
)2

; �GIWU =
3(2� �)�(a� u)2

8(1 + 
)
: (20)

One can easily observe that �GIWDm
> 0 only when G < G

W � (2��)2(a�u)2
16(1+
)2

.

When the MNE expands, instead, through AQ, in stage two U and Di maximize the

generalized Nash product:

max
wi

h
�AQU (wi; w

AQW
j )� d(wAQWj )

i� h
�AQDi (wi; w

AQW
j )

i1��
; (21)

where wAQWj is the equilibrium wholesale price charged to Dj , �
AQ
U (:) and �AQDi (:) are given

respectively by (2) and (3), and d(wAQWj ) = (wAQWj �u)qmj (w
AQW
j ) is U�s disagreement payo¤

when Dj acts as a downstream monopolist with input price wAQWj . The equilibrium wholesale

prices are:

wAQWi =
1

2
�(a� u) + u. (22)

Note from (19) and (22) that the equilibrium wholesale prices, �rst, exceed the upstream

marginal cost - double marginalization is present - and second, that they are the same under

the two FDI modes. The latter means that under wholesale price contracts, as Dhillon and

Petrakis (2002) have also shown, the equilibrium input prices are independent of the number

of downstream �rms.

We turn next to the determination of the equilibrium acquisition price. When G < G
W
,

the MNE optimally sets AW = �GIWD2
, and the resulting equilibrium net pro�ts are:

�AQWDm
=

1

16
(a� u)2(2� �)2[ 4

(2 + 
)2
� 1

(1 + 
)2
]; (23)

�AQWD1
=

(2� �)2(a� u)2
4(2 + 
)2

; �AQWU =
(2� �)�(a� u)2

2(2 + 
)
: (24)

From the comparison of �GIWDm
and �AQWDm

, it follows that the MNE chooses GI over AQ

only when G < GWcr (�; 
) �
(2��)2(2�
2)(a�u)2

8(2+3
+
2)2
, with 0 < GWcr < G

W
. Importantly, under

wholesale price contracts too, the incentives of the MNE to choose AQ over GI increase when

the upstream bargaining power increases as well as when products become closer substitutes,
@GWcr
@� < 0 and @GWcr

@
 < 0. The driving mechanism behind these �ndings is similar to the

respective one under two-part tari¤ contracts.

Next, we consider the role of the contract type for the FDI mode choice. We know that

under two-part tari¤s, GI has an advantage relative to AQ which is absent under wholesale

price contracts: it leads to a lower input price, and thus, lower marginal cost for the MNE. In
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light of this, we would expect that GI is more likely to be chosen relative to AQ under two-part

tari¤s than under wholesale price contracts. According to Proposition 4 this is the case only

when the upstream supplier is not powerful enough - in area II of Figure 1.

Figure 1: The Role of the Contract Types

Proposition 4 When G < minfG;GW g, AQ is more likely to take place relative to GI when

trading is through two-part tari¤ contracts than through wholesale price contracts unless the

upstream bargaining power is su¢ ciently low.

When the upstream bargaining power is high enough, two-part tari¤s favor AQ relative to GI

more than wholesale price contracts. This result is driven by the �xed fees that are present

only in the case of two-part tari¤s. The �xed fees allow U to extract a higher share of the joint

surplus. As a result, the MNE appropriates under two-part tari¤s less of the higher, due to

the lower marginal cost, joint surplus of GI than under wholesale price contracts.

5 The Role of Backward Linkages

In this section, we explore how the presence of backward linkages a¤ects the FDI mode choice.

In order to do so, �rst, we determine the MNE�s optimal FDI mode in a one-tier market where

backward linkages are absent, and then, we compare it with the respective one in a vertically

related market with backward linkages.

In modelling the one-tier market, we assume that the host country�s market consists of

two competing domestic �rms that face the potential entry of the MNE. We also assume that

both the domestic �rms and the MNE produce the input in house with marginal cost u. It is
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noteworthy that the results of this model coincide with the results of a model in which �rms

obtain the input from a perfectly competitive upstream sector. This means that the analysis of

this section, also allows us to characterize the role of the upstream market structure, upstream

monopoly versus upstream perfect competition, for the FDI mode choice.

Proposition 5 AQ is more likely to take place relative to GI in a vertically related industry

than in a one-tier industry. This holds under two-part tari¤ contracts, independently of whether

they are interim observable or interim unobservable, as well as under wholesale price contracts.

As Proposition 5 states, the presence of backward linkages favors AQ relative to GI. Im-

portantly, the positive impact of the backward linkages on the MNE�s incentives to choose AQ

over GI holds independently of the contract terms�observability and of whether two-part tari¤s

or wholesale price contracts are used. This suggests that the intuition behind this �nding is of

a more general nature. In particular, this �nding is not driven by the fact that in a vertically

related market the MNE faces the same (under interim unobservable two-part tari¤s), lower

(under interim observable two-part tari¤s) or higher (under wholesale price contracts) mar-

ginal cost than in a one-tier market. It is driven, instead, by the fact that in the presence of

backward linkages, the downstream �rms do not fully extract the surplus that they generate

in the market - the upstream supplier gets part of the surplus through the contract terms.

Interestingly, under two-part tari¤s, this is so even when the upstream monopolist does not

have any bargaining power (� = 0) since even then the downstream �rms need to compensate

U , through a positive �xed fee, for its "outside option". A consequence of this is that the

MNE�s gross pro�ts under AQ, as well as under GI, are lower in a vertically related market

than the respective ones in a one-tier market. The higher gross pro�ts under GI in a one-tier

market clearly translate into a higher acquisition price; hence, they make AQ more expensive

in such a market. This last e¤ect smoothens the di¤erence in the MNE�s net pro�ts under

AQ in the absence and in the presence of backward linkages and makes it smaller than the

respective di¤erence among the MNE�s pro�ts under GI. Stated in di¤erent words, this e¤ect

makes the preference of AQ over GI weaker in a one-tier market than in a vertically related

market.

Our above �nding suggests that the empirically documented dominance of cross-border

M&As relative to green�eld investments in developed countries, could arise because in such

countries the MNEs invest in sectors in which they depend heavily on input suppliers. In

line with this, our �nding also gives rise to the following testable implication: AQ is more

likely to be observed relative to GI in industries where �rms obtain inputs from a concentrated

upstream market than in industries where inputs are either produced in-house or sourced from

a perfectly competitive upstream market.
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6 Domestic Welfare and FDI Modes

In this section, we examine the impact of FDI, and of its di¤erent modes, on the host country�s

economy.

We start by noting that the structure of the host market under autarky (TK), i.e., when

there is no entry, is the same as in the case of entry through AQ. This has the following

implication: U�s pro�ts, as well as D1�s pro�ts, are equal under AQ and TK, but not under

GI. The fact that under GI there are more downstream �rms in the market means that there

are also more backward linkages and that the input demand is higher. Because of this, the

domestic upstream supplier tends to be better o¤ when the MNE enters through GI rather

than when it enters through AQ or when it does not enter at all. This holds always when

trading is conducted through wholesale price contracts. When, instead, trading is conducted

through two-part tari¤s, it holds only as long as product substitutability is not too strong

(
 is su¢ ciently low). In the case of interim observable two-part tari¤ contracts, this is due

to the adverse e¤ect that, as explained in section 3, GI has on the commitment problem. In

the case of interim unobservable two-part tari¤ contracts, this arises because the downstream

�rms extract a larger share of the surplus when the outside option of the upstream �rm is

weaker, i.e., when there are fewer downstream �rms in the market as it is the case under AQ.

From the perspective of the non-acquired D1, GI is always less desirable than AQ/TK. This

suggests that the e¤ect of the enhanced downstream competition under GI o¤sets the e¤ect

of the potentially higher, due to the lower input prices, downstream e¢ ciency under interim

observability and GI. The same rationale holds also for the acquired D2. Still, since the pro�ts

of the acquired �rm under AQ are equal to its pro�ts under GI, D2 is indi¤erent among AQ

and GI, but it has a clear preference of autarky over AQ or GI.

Next, we ask how the two FDI entry patterns di¤er in terms of their impact on the host

country�s consumer and total welfare as well as whether FDI makes the host country better

o¤ relative to autarky.

As noted above, the market structure, and thus, the equilibrium input prices and output

are the same under autarky and acquisition. As a consequence, consumers�surplus is equal

under entry through AQ and no entry at all. In contrast, consumers�surplus is higher under

GI than AQ/TK because of the higher, downstream competition and the potentially (under

interim unobservability) also higher downstream e¢ ciency under GI than under AQ/TK. This

is formally stated in Proposition 6.

Proposition 6 When G < minfG;GU ; GW g, consumers� surplus is always higher under GI
than under AQ/TK. This holds under two-part tari¤ contracts, independently of whether they

are interim observable or interim unobservable, as well as under wholesale price contracts.

Turning to total welfare, we should clarify that in its measurement, we exclude the pro�ts
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of the MNE. Obviously, this means that our subsequent welfare discussion is di¤erent from the

welfare discussion in a model without MNEs.

Proposition 7 When G < minfG;GU ; GW g and trading is through:
(i) interim observable two-part tari¤s, then WGI > W TK > WAQ,

(ii) interim unobservable two-part tari¤s, then WGIU > W TKU > WAQU if the upstream

bargaining power is su¢ ciently high; otherwise, W TKU > WGIU > WAQU ,

(iii) wholesale price contracts, then WGIW > W TKW > WAQW if the upstream bargaining

power is su¢ ciently high; otherwise, W TKW > WGIW > WAQW :

From Proposition 7, it follows that AQ and GI have di¤erent implications on the host

country�s welfare; the host country is strictly better o¤ with GI than with AQ. This holds

both with two-part tari¤ contracts, independently of whether they are interim observable

or not, and with wholesale price contracts. The logic behind this �nding is as follows: the

expansion that GI causes in the market demand, both downstream and upstream, bene�ts

more the consumers and the upstream supplier than it hurts D1.

From Proposition 7, it also follows that FDI is welfare-detrimental when it is through AQ,

i.e., the AQ mode always leads to a reduction in the host country�s total welfare relative to

autarky. The opposite holds for the GI - it is welfare-increasing - when interim observable

two-part tari¤ contracts are used. When, instead, interim unobservable two-part tari¤s or

linear wholesale price contracts are used, and thus, GI does not result into higher downstream

e¢ ciency than autarky, the GI mode is welfare-increasing only if the upstream bargaining

power is su¢ ciently high. This is so because the upstream monopolist su¤ers then less more

from the commitment problem under GI than under AQ/TK, and thus, the positive impact

that GI has, through the increased input demand, on its pro�ts is more pronounced when it

has high bargaining power and extracts a high share of the surplus.

When GI is not a viable option because it is too costly, Proposition 7 is no longer relevant.

The welfare comparison is restricted then to that among autarky and AQ. Under AQ though

the acquisition price is equal to the pro�ts of the domestic downstream �rm under autarky.

Therefore, consumer and total welfare are equal then with AQ and with autarky.

Regarding the implications of FDI in a one-tier market, given that GI results in such a

market too into more intense competition compared to AQ and autarky, it is not surprisingly

that consumers are again always better o¤ under GI than under AQ/TK.24 However, GI is

not necessary always welfare-enhancing in a one-tier industry. Indeed, in a one-tier industry,

although welfare is always higher with GI than with AQ, it is lower with GI than with autarky

when the market is highly competitive (
 > 0:464). In other words, when market competition

is already �erce, the loss in domestic pro�ts from the further intensi�cation of competition

24The detailed analysis is available from the authors upon request.
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with GI is so strong that it o¤sets its the positive impact on consumers�surplus. This happens

because in a one-tier industry, as opposed to what happens in a vertically related industry,

GI does not generate vertical linkages in the domestic market or it does not lead to increased

e¢ ciency.

The above results suggest that the host country�s government should treat the two modes

of FDI di¤erently, and importantly, that it should not always welcome FDI. More speci�cally,

they give rise to the following policy conclusions. First, when the MNE�s choice is AQ, i.e.,

when the �xed cost of GI is not su¢ ciently low, the host country�s government should take

measures that discourage AQ. For instance, it could impose restrictions on the maximum pro�t

shares that the MNEs could obtain from the acquired domestic �rms so that they are driven

away from AQ. These restrictions, which vary across countries as well as across industries

within a country, are the most popular FDI policy among many countries (UNCTAD, 2000).

Second, when GI is too costly, the host countries�government should o¤er incentives, such

as subsidies, to the MNEs when they set up production plants in the local market. This should

always be the case when two-part tari¤s are used and the government also imposes regulations

that dictate the disclosure of the contract terms. When, instead, either the contract terms

are not observable or wholesale price contracts are used, this should be the case only if the

domestic input suppliers are powerful enough since then GI always results into higher welfare

than autarky and the MNE�s incentives to choose AQ over GI are stronger. We should stress

though that the government should undertake measures that induce GI only as long as the

burden of such measures on the country�s budget is smaller than the bene�ts generated by GI.

Clearly, in order to provide more detailed policy implications on the basis of our theoretical

results, we would need to model rigorously the set of policy instruments and their costs.

Third, we provide two arguments in favor of the use of regulations that mandate the

disclosure of the vertical contract terms. Such regulations can cause, �rst, the increase in the

downstream e¢ ciency under green�eld investment, and second, they can decrease the MNE�s

incentives to expand through the welfare-detrimental acquisition mode rather than through

green�eld investment.

Fourth, the host country�s government should vary its policy among di¤erent industry

sectors. It should be more keen in applying measures that promote the entry of MNEs through

GI in vertically related industry sectors with concentrated upstream sectors than in vertically

related industries with competitive upstream markets or in industries where �rms do not

depend heavily on input suppliers especially when the latter sectors are very competitive.

7 Concluding Remarks

We have analyzed a MNE�s choice of FDI mode, acquisition of a foreign �rm or green�eld

investment, along with the implications of the di¤erent FDI modes on market outcomes and
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on the host country�s welfare. We have performed our analysis using a framework which is

motivated by the observation that although real world FDI often takes place in vertical related

industries and results in local input sourcing, the existing literature on the choice of FDI mode

has focused exclusively on one-tier industries.

Our analysis has pointed out that FDI is more likely to take the form of a cross-border

acquisition in markets with more powerful domestic upstream suppliers as well as in markets

with more intense downstream competition. This is so because the lower pro�ts of the MNE

in such markets under green�eld investment translate into a lower acquisition price, and thus,

they make the acquisition mode cheaper, and hence, more attractive.

Our analysis has also highlighted the importance of a number of contracting features. In

particular, we have concluded that the contract type used can in�uence the MNE�s choice of

expansion mode: non-linear two-part tari¤ contracts, by allowing the upstream supplier to

extract more surplus through the �xed fees, tend to favor acquisition relative to green�eld

investment more than wholesale price contracts. In contrast, the observability of the contract

terms before the competition in the downstream market takes place, and thus, the regulations

that impose it, can have an adverse e¤ect on the MNE�s incentives to choose acquisition over

green�eld investment. Importantly, we have concluded that the existence of vertical linkages

favors more the acquisition mode. This holds even when green�eld investment has an advantage

relative to acquisition in a vertically related industry, which is absent in a one-tier industry:

it results into higher (downstream) e¢ ciency. An important insight underlying this result is

that in the presence of backward linkages and two-part tari¤s, the entering MNE does not fully

enjoy the surplus generated by its FDI; part of the surplus goes to the local upstream supplier.

FDI through acquisition causes a decrease rather an increase in both the consumer and

the total welfare of the host country. This is so because while both FDI modes result into

a decrease in the pro�ts of one of the domestic downstream �rms, acquisition, in contrast to

green�eld investment, neither generates additional backward linkages nor it intensi�es down-

stream competition in the host country relative to autarky. The enhanced, instead, downstream

competition along with the potentially also increased e¢ ciency through the lower input prices,

caused by green�eld investment increase its desirability from the host country�s consumers�

surplus viewpoint relative not only to acquisition but also to autarky. This holds especially

when the domestic upstream �rm takes more advantage of the increased input demand under

green�eld investment, i.e., when it has a lot of bargaining power.

Summing up, our paper adds value to the literature on FDI in three main aspects. First,

it demonstrates that the structure of the market, and in particular, the existence of backward

linkages, can be crucial for the choice of FDI mode. Second, it provides an alternative expla-

nation for the dominance of cross-border M&As in some countries based on the consideration

of vertically related industries and their features, such as the concentration in the upstream

market and the distribution of the bargaining power among the vertically related �rms. Third,
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it points out that the presence of vertical linkages along with the speci�c characteristics of

di¤erent industry sectors, should not be ignored in the design of policy measures for attracting

di¤erent FDI modes. The host country�s FDI policy should be designed in such a way that

distinguishes among the di¤erent FDI modes as well as among di¤erent industry sectors, such

as sectors with more or less competitive upstream and downstream markets, or sectors with

more or less dependence on intermediate products.

We should mention that most of our results regarding the FDI mode choice and its impli-

cations on the host country�s economy extend also to the case of downstream competition in

prices as long as �nal products are not too close substitutes.25 In the latter case, given that

prices are strategic complements instead of substitutes, downstream competition is too intense

and thus, a further increase in its intensity through green�eld investment, is less desirable from

the perspective not only of the MNE but also of the domestic input supplier.

Still, our paper is only a �rst step in the direction of endogenizing a MNE�s choice of

expansion mode in the presence of local vertical linkages. In a following step, one could also

explore the MNE�s choice in a vertical related industry characterized by upstream oligopoly or

vertical integration.26 Similarly, one could examine how the alternative FDI modes a¤ect the

MNE�s incentives for vertical technology transfer and along with their subsequent implications

through this additional channel. Finally, one could include exports as an alternative option

to FDI. This could alter the cost of acquisition since the alternative entry mode would not

necessarily only be green�eld investment, and therefore, it could a¤ect the MNE�s choice of

FDI mode. A complication that would arise then is that one would have to specify how the

input price that the MNE faces in its home market is determined. That is, one would have to

fully model also the market structure and the trading in the MNE�s home market. Clearly, the

latter would increase signi�cantly the degree of complication of the analysis. These are left for

future research.

8 Appendix

Proof of Proposition 1: We calculate the di¤erence of (8) and (13):

wGIi � wAQi = � (2� 
)
2(a� u)
2(2� 
2)[2 + 
(1� 2
)] < 0:

25The details are available from the authors upon request.
26We should note that serious complications arise in situations in which rival upstream �rms deal with the

same competing downstream �rms and trade through non-linear contracts. As mentioned in a recent review
article by Miklós-Thal et al. (2010, p.345) "The formal modeling of such "interlocking" vertical relations has
proved di¢ cult... and we still know relatively little about many basic questions... Interlocking relationships
cause modeling issues such as either the inexistence or a large multiplicity of equilibria even in simple competition
games." Similarly, Inderst (2010, p.343) states that "... the benchmark model where competing upstream �rms
simultaneously make take-it-or-leave-it o¤ers to competing downstream �rms, may fail to have an equilibrium
in pure strategies." Beladi et al. (2013) have considered a domestic market characterized by vertical integration.
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It follows immediately that wGIi < wAQi . �

Proof of Lemma 1: We set the di¤erence in the MNE�s net pro�ts between the GI and the

AQ mode ((9) and (14)), equal to zero, �GIDm � �
AI
Dm

= 0, and solving for G, we obtain:

Gcr(�; 
) � (2�GID1 � �
AQ
D1
) =

(1� �)(2� 
)2[4� 
(4 + 
(1� 2
))](a� u)2
8(2 + 
)(2� 
2)[2 + 
(1� 2
)] :

We note that G � Gcr(�; 
) = �GD1 � (2�
G
D1
� �AD1) = �AD1 � �

G
D1

> 0. We also note that

Gcr(�; 
) > 0. Moreover, we note that given that G < G, we have �GDm � �
A
Dm

> 0 if

G < Gcr(�; 
) and �GDm � �
A
Dm

< 0 if G > Gcr(�; 
). �

Proof of Proposition 2: (i) We di¤erentiate Gcr(�; 
) in terms of �, and we �nd:

@Gcr
@�

= �(1� �)(2� 
)[48� 
(48 + 
(72� 
(72 + 
(31� 
(35 + 4
 � 6

2)))))](a� u)2

2(2 + 
)2(2� 
2)2(2 + 
(1� 2
))2 :

The denominator is clearly positive. The expression in the numerator within the brackets

is also positive. Thus, due to the negative sign in the front part of the derivative, we have
@Gcr
@� < 0:

(ii) Di¤erentiating Gcr(�; 
) in terms of 
, we obtain:

@Gcr
@


= �(2� 
)
2[4� 
(4 + 
(1� 2
))](a� u)2

8(2 + 
)(2� 
2)[2 + 
(1� 2
)] :

The denominator and the numerator are both positive. Given this and the negative sign in

the front part of the derivative, we have @Gcr
@
 < 0. �

Proof of Proposition 3: We know, from Lemma 1, that under interim observable two-part

tari¤s, the MNE expands through GI instead of AQ if and only if G < Gcr. Under interim

unobservable two-part tari¤s, it expands through GI rather than through AQ if and only if

G < GUcr. Comparing the two critical values of G, Gcr and G
U
cr, we have:

Gcr(�; 
)�GUcr(�; 
) =
(1� �)
4[14 + 
(3 + 
(2 + 
)(2
 � 5))](a� u)2

8(1 + 
)2(2 + 
)2(2� 
2)(2 + 
(1� 2
)) :

Both the numerator and the denominator of the above expression are positive. Thus, Gcr(�; 
) >

GUcr(�; 
). This, in turn, means that the condition that should be satis�ed in order for GI to

be chosen in equilibrium instead of AQ is stricter under interim unobservability. �

Proof of Proposition 4: We know, from Lemma 1, that under two-part tari¤s, the MNE

expands through GI instead of AQ if and only if G < Gcr. Under wholesale price contracts,

it expands through GI rather than through AQ if and only if G < GWcr . Setting the di¤erence

between the two critical values of G equal to zero, MW (�; 
) � Gcr(�; 
)�GWcr (�; 
) = 0, and
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solving for �, we obtain:

�W (
) �
�14
4 � 3
5 + 10
6 + 
7 � 2
8 � (2� 
)
2(1 + 
)

p
X

2(2� 
2)2[2 + 
(1� 2
)] ;

where X = (2 + 
)[14 + 
(3� 
(2 + 
)(5� 2
))][4� 
(4 + 
(1� 2
))]:
We �nd that �W (0) = 0, �W (0:6728772) = �(0:672872) = 0:519558,

@�W
@
 > 0, lim

�!1
MW (�; 
) =

� (2�
2)(a�u)2
8(2+3
+
2)2

< 0, and lim
�!0

MW (�; 
) =

4[14+
(3�
(2+
)(5�2+
))](a�u)2
8(1+
)2(2+
)2(2�
2)(2+
(1�2
)) > 0. Combining all

these, it follows that MW (�; 
) > 0 if � < �W (
); and MW (�; 
) < 0 if � > �W (
): Thus,

when G � minfG;GW g, the condition that should be satis�ed in order for GI to be chosen
in equilibrium instead of AQ is stricter under two-part tari¤ contracts than under wholesale

price contracts, unless � < �W (
).

Proof of Proposition 5: In the case of a one-tier market, each �rm i, chooses qi in order to

maximize its pro�ts, �Di = pi(qi; Q�i)qi � uqi, where Q�i = qj under AQ with i; j = m; 1 and
Q�i = qj+qk under GI, with i; j; k = m; 1; 2 and i 6= j 6= k. The �rst order conditions under GI
and AQ result respectively into the following equilibrium quantities: qGIOi = (a� u)=2(1 + 
)
and qAQOi = (a�u)=(2+
): The respective resulting equilibrium pro�ts under GI are: �GIOm =

[qGIOi ]2 � G; �GIO1 = �GIO1 = [qGIOi ]2. Clearly, GI is a viable option for the MNE only when

�GIOm > 0: This holds when G < G
O � (a�u)2

4(1+
)2
: In the case of AQ, when G < G

O
, the

equilibrium acquisition price is AO = �GIO1 and the MNE�s pro�ts are: �AQOm = [qAQOi ]2 � �G1 .
In order to identify the equilibrium FDI mode, we set �GIOm � �AQOm = 0 and solving for G

we �nd that, when G � G
O
, the MNE chooses GI over AQ if and only if G < GOcr; where

GOcr(
) �
(2�
2)(a�u)2
2(2+3
+
2)2

. We also �nd that 0 < GOcr � G
O
and @GOcr

@
 < 0:

Comparing the critical value in the one-tier market, GOcr(
), with the critical value in a

vertically related market under trading through interim observable two-part tari¤s, we have:

Gcr(�; 
)�GOcr(
) = �(a� u)2[
2� 
2

2(2 + 3
 + 
2)2
+
(1� �)(2� 
)2[4� 
(4 + 
(1� 2
))]
8(2 + 
)(2� 
2)[(2
 � 1)
 � 2] ]:

The expression within the brackets is always positive. Thus, Gcr(�; 
) < GOcr(
). This means

that the condition that should be satis�ed in order for GI to be chosen in equilibrium instead

of AQ is stricter in a vertically related market with interim observable two-part tari¤ contracts

than in a one-tier market.

Next, we compare GUcr(�; 
) with G
O
cr(
):

GUcr(�; 
)�GOcr(
) = �
�(2� 
2)(a� u)2
2(1 + 
)2(2 + 
)2

:

Obviously the above expression is negative; hence, GUcr(�; 
) < G
O
cr(
), i.e., the condition that

should be satis�ed in order for GI to be chosen in equilibrium over AQ is stricter in a vertically

related market with interim unobservable two-part tari¤ contracts than in a one-tier market.
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Finally, we compare GWcr (�; 
) with G
O
cr(
):

GWcr (�; 
)�GOcr(
) = �
(4� �)�(2� 
2)(a� u)2

8(2 + 3
 + 
2)2
:

The above di¤erence is clearly negative. Thus, the condition that should be satis�ed in order

for GI to be chosen in equilibrium instead of AQ is stricter in a vertically related market with

wholesale price contracts than in a one-tier market. �

Proof of Proposition 6: In the case of AQ as well as in the case of TK, consumers�surplus

is given by CSAQ = (qAQi )2+
(qAQi )2 under interim observable two-part tari¤s. Under interim

unobservable two-part tari¤s, it is given by CSAQU = (qAQUi )2+
(qAQUi )2, and under wholesale

price contracts, by CSAQW = (qAQWi )2 + 
(qAQWi )2.

In the case of GI, consumers�surplus is given by CSZ = 1
2 [3(q

Z
i )
2+6
(qZi )

2], with Z = GI

under interim observable two-part tari¤s, Z = GIU under interim unobservable contracts, and

Z = GIW under wholesale-price contracts.

Calculating the di¤erences between the consumers�surplus in the case of GI and the con-

sumers�surplus in the case of AQ/TK, we �nd:

CSGI � CSAQ =
1

8
(2� 
)2[ 3 + 6


(2 + 
 � 2
2)2 �
2(1 + 
)

(2� 
2)2 ](a� u)
2 > 0;

CSGIU � CSAQU = [
3(1 + 2
)

8(1 + 
)2
� 1 + 


(2 + 
)2
](a� u)2 > 0;

CSGIW � CSAQW = [
3(1 + 2
)

32(1 + 
)2
� 1 + 


4(2 + 
)2
](2� b)2(a� u)2 > 0:

Therefore, when G � minfG;GU ; GW g, consumers� surplus is always higher under GI than
under AQ/TK. �

Proof of Proposition 7: The total welfare of the host country is given byWR = CSR+�RU+

2�RD1 under TK, by W
S = CSS +�SU +�

S
D1
+�XD2 under AQ, and by W

Y = CSY +�YU +2�
Y
D1

under GI when G � minfG;GU ; GW g, where the consumers�s surplus can be found in the
proof of Proposition 6 and R = TK; TKU ; TKW , S = AQ;AQU ; AQW and Y = GI;GIU ; GIW

depending on whether interim observable or unobservable two-part tari¤s or wholesale price

contracts are used.

(i) Assuming that interim observable two-part tari¤s are used, we calculate the following:

WGI �W TK =
1

8
(2� 
)(a� u)2

�[28 + 2�(4� 

2(5� 2
)) + 
(24� 
(23 + 22
))
(2 + 
)(2 + 
 � 2
2)2 � 2(6� 
 � 3


2)

(2� 
2)2 ];

W TK �WAQ =
(1� �)(2� 
)2
(4� 
 � 2
2)(a� u)2
8(2 + 
)(2� 
2)(2 + 
(1� 2
)) :
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It is straightforward to check that both of the above expressions are positive; hence, WGI >

W TK > WAQ.

(ii) We assume now that trading takes place through interim unobservable contracts. We

calculate the following di¤erences:

WGIU �WAQU =
[4�(2� 
2) + (2 + 
)(2 + 
(1� 2
))](a� u)2

8(1 + 
)2(2 + 
)2
;

W TKU �WAQU =
(1� �)
(4 + 3
)(a� u)2

4(1 + 
)2(2 + 
)2
:

Clearly, both of them are positive. Thus, WGIU > WAQU and W TKU > WAQU .

We set the di¤erence between welfare under GI and welfare under TK equal to zero,

MU
W (�; 
) �WGIU �W TKU = 0 and solving for �; we obtain:

�UW (
) � 
 �
4 + (4� 
)

2(2 + 
)2

:

We �nd that �UW (0:464) = 0, �
U
W (1) = 0:611, and

@�UW
@
 > 0. We also �nd that lim

�!1
MU
W (�; 
) =

1
8(

9+6

(1+
)2

� 8(3+
)
(2+
)2

) > 0 and lim
�!0

MU
W (�; 
) =

1
8(

7+6

(1+
)2

� 8(3+
)
(2+
)2

) < 0 when 
 > 0:464. Combining

all these, we can claim that MU
W (�; 
) > 0 if � > �

U
W (
); and M

U
W (�; 
) < 0 if � < �

U
W (
). In

other words, WGIU > W TKU if and only if � > �UW (
).

(iii) In the case of trading through wholesale price contracts, it is straightforward that the

following two di¤erences are positive:

WGIW �WAQW =
(2� �)[4 + 6� + (2 + 3�)
 � 2(2 + �)
2](a� u)2

32(1 + 
)2(2 + 
)
;

W TKW �WAQW =
(2� �)2
(4 + 3
)(a� u)2

16(1 + 
)2(2 + 
)2
:

Therefore, WGIW > WAQW and W TKW > WAQW .

Finally, we set the di¤erence between welfare under GI and welfare under TK equal to zero,

MW
W (�; 
) �WGIW �W TKW = 0 and solving for �, we obtain:

�WW (
) �
2[(4 + 
)
(1 + 2
)� 4]
(3 + 2
)[4 + (4� 
)
] :

It is straightforward to check that �WW (0:464) = 0, �
W
W (1) = 0:628,

@�WW
@
 > 0, lim

�!1
MW
W (�; 
) =

1
32(

19+18

(1+
)2

� 8(7+3
)
(2+
)2

) > 0, and lim
�!0

MW
W (�; 
) =

4�
(4+
)(1+2
)
8(1+
)2(2+
)2

< 0 when 
 > 0:464. From all

these, it follows that MW
W (�; 
) > 0 if � > �WW (
); and M

W
W (�; 
) < 0 if � < �WW (
), i.e.,

WGIW > W TKW if and only if � > �WW (
). �
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