~ A Service of
’. b Leibniz-Informationszentrum

.j B I l I Wirtschaft
) o o o Leibniz Information Centre
Make YOUT PUbllCCltlonS VZSlble. h for Economics ' '

Diez, Federico J.; Spearot, Alan C.

Working Paper
Core competencies, matching, and the structure of
foreign direct investment: An update

Working Papers, No. 12-8

Provided in Cooperation with:
Federal Reserve Bank of Boston

Suggested Citation: Diez, Federico J.; Spearot, Alan C. (2013) : Core competencies, matching, and the
structure of foreign direct investment: An update, Working Papers, No. 12-8, Federal Reserve Bank
of Boston, Boston, MA

This Version is available at:
https://hdl.handle.net/10419/96438

Standard-Nutzungsbedingungen: Terms of use:

Die Dokumente auf EconStor durfen zu eigenen wissenschaftlichen Documents in EconStor may be saved and copied for your personal
Zwecken und zum Privatgebrauch gespeichert und kopiert werden. and scholarly purposes.

Sie durfen die Dokumente nicht fiir 6ffentliche oder kommerzielle You are not to copy documents for public or commercial purposes, to
Zwecke vervielféltigen, 6ffentlich ausstellen, 6ffentlich zugénglich exhibit the documents publicly, to make them publicly available on the
machen, vertreiben oder anderweitig nutzen. internet, or to distribute or otherwise use the documents in public.
Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen If the documents have been made available under an Open Content
(insbesondere CC-Lizenzen) zur Verfiigung gestellt haben sollten, Licence (especially Creative Commons Licences), you may exercise
gelten abweichend von diesen Nutzungsbedingungen die in der dort further usage rights as specified in the indicated licence.

genannten Lizenz gewahrten Nutzungsrechte.

Mitglied der

WWW.ECONSTOR.EU é@“}


https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://hdl.handle.net/10419/96438
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/

=N

FEDERAL RESERVE
BANK OF BOSTON™

Working =

Papers

No. 12-8

Core Competencies, Matching, and the Structure of
Foreign Direct Investment: An Update

Federico J. Diez and Alan C. Spearot

Abstract:

We develop a matching model of foreign direct investment to study how multinational firms
choose between greenfield investment, acquisitions, and joint ownership. Firms must invest in a
continuum of tasks to bring a product to market. Each firm possesses a core competency in the task
space, but the firms are otherwise identical. For acquisitions and joint ownership, a multinational
enterprise (MNE) must match with a local partner that may provide complementary expertise
within the task space. However, under joint ownership, investment in tasks is shared by multiple
owners and hence is subject to a holdup problem that varies with contract intensity. In
equilibrium, ex ante identical multinationals enter the local matching market, and ex post, three
different types of heterogeneous firms arise. Specifically, the worst matches are forgone and the
MNEs invest greenfield; the middle matches operate under joint ownership; and the best matches
integrate via full acquisition. We link the firm-level model to cross-country and industry
predictions related to distance between country pairs, development, and contract intensity.
Specifically, smaller distances between host and source countries, a more developed target market,
and greater industry contract intensity yield a higher share of full acquisitions. Using data on
partial and full acquisitions across industries and countries, we find robust support for these
predictions.

JEL Classifications: F12, F23

Keywords: foreign direct investment, multinational firms, joint venture, merger and acquisition,
greenfield investment, incomplete contracts

Federico J. Diez is an economist in the research department at the Federal Reserve Bank of Boston. Alan C. Spearot is an

assistant professor of economics at the University of California, Santa Cruz. Their e-mail addresses are
federico.diez@bos.frb.org and acspearot@gmail.com, respectively.

The paper has benefited from presentations at the West Coast Search and Matching Workshop, the ASSA Annual
Meetings (Chicago), the SCIEA meeting at the San Francisco Fed, and the North American Econometric Society Meetings
(Evanston). The paper has also benefited from useful discussions with Pol Antras. Kerem Cosar, Arnaud Costinot,
Athanasios Geromichalos, Aspen Gorry, Beata Javorcik, Sylvan Leduc, and Robert Staiger. We also thank Nathan Nunn
for sharing his data on industry-level contract intensity and Yifan Yu for excellent research assistance.

This paper, which may be revised, is available on the web site of the Federal Reserve Bank of Boston at
http://www .bostonfed.org/economic/wp/index.htm.

This paper presents preliminary analysis and results intended to stimulate discussion and critical comment. The views
expressed in this paper are those of the authors and not necessarily those of the Federal Reserve System or the Federal
Reserve Bank of Boston.

This version: March 13, 2013



1 Introduction

As a result of the trade and financial liberalizations that have taken place over the last
few decades, several new markets have been opened, providing new opportunities for large
multinational enterprises (MNEs). Given the millions of potential new customers in these
new markets, choosing the right mode of market entry is of paramount importance. Indeed,
choosing the wrong entry mode can lead to poor outcomes, even for the “best” MNEs.!

What choices are available to an MNE preparing to enter a new market? At a general
level, the MNE can work alone via greenfield investment, or it may instead choose to operate
with a local partner. If it chooses the latter, the MNE has the option of working under a
joint partnership with multiple stakeholders or purchasing the local partner outright. The
costs and benefits of each option will likely vary with country and industry characteristics,
complicating matters beyond the nontrivial number of entry choices. For example, consider
a U.S. MNE entering a developing market. On one hand, there might be local partners,
with poor outside options, that are relatively easy to purchase—thus, working with a local
partner may be optimal. On the other hand, distance between the source and host of foreign
direct investment (FDI) may complicate the integration of large affiliates in new markets.
Further, industries in which contracts and bargaining are of high importance might require
deeper relationships.

This paper addresses these issues, developing a model of FDI to study how multinationals
enter a foreign market, and how industry and country characteristics affect this choice. In
the model, MNEs choose whether to match with a local partner, and, if they do, whether
to bring the match under full ownership. The key elements of the investment model are the
following. First, we view production as a set of tasks that must be completed. Each firm,
local and MNE, is relatively efficient at certain tasks and inefficient at certain other tasks.
The task that can be performed most efficiently is the firm’s core competency. Entering the
market for corporate control is a way to increase efficiency by finding a local parter with
complementary assets. However, as each task requires investment, an ownership structure
involving multiple independent parties may be complicated by agency issues in the invest-
ment process. Hence, we allow the MNE to choose the contractual arrangement that governs
the new foreign affiliate. Depending on the quality of the match with the local partner—the
degree of complementarity—the MNE may be compelled to complete the match through a

'For example, Wal-Mart was not particularly successful when it entered Germany via full acquisition.
Other famous examples include the brief experiences of Vodafone in Japan and of Home Depot in Chile.



full acquisition rather than to operate under joint ownership with multiple owners sharing
revenues of a final product.

In equilibrium, all ex ante identical firms will enter the foreign matching market to find
a local partner. The result is a group of ex post heterogeneous firms that have sorted into
three forms of ownership. Specifically, we find that the least efficient of these matches are
forgone, the mid-efficiency matches operate under joint ownership, and the most efficient
matches involve full acquisition. The intuition for this sorting is straightforward. The least-
efficient matches are forgone because the match does not offer joint profits sufficient to
compensate the MNE and local firms for the opportunity cost of their outside option. For
matches that reach a threshold level of efficiency gains, firms operate as a jointly owned
firm, or if superior in efficiency, via full acquisition. Intuitively, the incomplete contracts
associated with joint ownership cause a holdup problem in coordinating investments in the
final product. When match potential is high, the loss of profits due to holdup is quite severe
and the MNE instead chooses to buy out the local firm, pay a fixed integration cost, and
bring all investment responsibilities under one owner.

The model yields a number of aggregate predictions regarding the industry-level contract
intensity, the distance between the host and source country pair, and the relative development
of the host-source countries that can be tested against the data. Specifically, we are able
to derive predictions regarding the composition of acquisitions as a function of industry,
country-pair, and host-country specific characteristics that somewhat resemble the gravity-
like equation for FDI found in Head and Ries (2008).% In particular, industries with a greater
contract intensity yield a larger share of transactions that are full acquisitions. Intuitively,
for industries that need very specific inputs requiring hard-to-verify contracts, the potential
for holdup problems is more pronounced, and MNEs are more likely to avoid these issues
by purchasing firms in full. In terms of cross-country-pair predictions, a greater distance
between the host and the source country decreases the share of acquisitions that are full
acquisitions: the farther away the countries are, the costlier the fixed costs of establishing
or integrating a wholly owned affiliate overseas. Additionally, in terms of cross-host-country
predictions, a more developed host market increases the value of the outside option of the
host-country firm, making both types of acquisition less profitable for the source-country
firm. However, since joint ownership involves the least profitable matches, selection operates

through this margin, and, therefore, a more developed host country yields a greater share of

2Head and Ries (2008) derive (and test) an equation for bilateral FDI that is similar to the gravity
equation used for bilateral trade in goods.



full acquisitions. All of these predictions are supported, using a large database of acquisitions
by host-source-industry groups. Indeed, using contract intensity data from Nunn (2007), we
find that industries with a greater share of inputs requiring contracts involve a greater share
of full acquisitions. Additionally, we find that a greater distance between the host and source
country pair entails a lower share of full acquisitions. Finally, a more developed host in terms
of GDP per capita also yields a higher share of full acquisitions.?

This paper merges multiple strands of literature on topics relating to firm heterogeneity
and FDI, the property rights theory of the firm, and firm-to-firm matching. On a very basic
level, our paper is similar to the canonical literature on firm heterogeneity in Melitz (2003)
and Helpman et al. (2004), where firms select into different options by balancing fixed costs
against heterogeneous operating profits. However, our paper differs in that heterogeneity in
operating profits is endogenous and is a function of both the quality of a match with a local
partner and the organizational form that governs the match.

In terms of modeling, we integrate a circle-type matching framework similar to those in
Rauch and Trindade (2003) and Grossman and Helpman (2005) within an investment model
in the mold of Antras and Helpman (2008). Specifically, the investment framework in Antras
and Helpman (2008), in which firms invest in a continuum of tasks and earn revenues in the
context of a constant elasticity of substitution (CES) type model, provides the foundation
on which to define tasks around a circle and add a simple matching framework. Overall, the
result is a hybrid model in which the closed-form solution for match efficiency is very simple
and is likely applicable to any CES-type model that requires a matching component.

Our framework also provides other contributions to the literature on firm-to-firm match-
ing. Relative to Rauch and Trindade (2003), which focuses on the role of information in the
matching process, we allow for a varying degree of common ownership within the match.
As discussed above, we are able to distinguish between joint ownership and full ownership
as different forms of foreign investment and to use this distinction to motivate an empirical
test of the model. Relative to Grossman and Helpman (2005), our contributions are com-
plementary, in that we focus on the choice of foreign investment type rather than on the
outsourcing vs. integration decision in developing a product. In contrast with both Rauch
and Trindade (2003) and Grossman and Helpman (2005), we offer greenfield investment as

an option when matches fail and we vary the degree of contracting intensity to better match

3This is consistent with empirical evidence in Desai et al. (2004) who find that almost 60 percent of U.S.
affiliates in developing countries are partially owned, whereas this figure drops to 15.5 percent in the richest
countries.



the empirical evidence.

The results are also related to the literature that examines the optimal mode of foreign
investment. As mentioned above, Head and Ries (2008) look at FDI as a manifestation of
the market for corporate control, and derive a gravity-like equation to explain the observed
FDI inflows/outflows between country pairs. In our work, we focus on the role of distance in
affecting the composition of these transactions. Nocke and Yeaple (2007) examine the choice
between greenfield FDI and mergers and acquisitions as a function of whether capabilities
are transferrable across borders. Their work shows that the optimal sorting of firms is
critically dependent on the degree to which capabilities are internationally mobile. Raff et al.
(2009) examine the three-way decision between joint ventures, acquisitions, and greenfield
investment in an oligopoly setting, and find that the profits from greenfield investment are a
crucial factor in the choice between mergers and acquisitions and joint ventures. Finally, in
recent work, Bircan (2011) examines the stability of partial ownership using a learning model
of FDI and unique plant-level data from Turkey.* Our focus on contracts is similar to his,
although our approach to evaluating cross-industry and cross-country patterns of investment
is novel.

In terms of the empirical contributions, our paper is related to a burgeoning empirical
literature that evaluates the incentives for acquisitions, and in some cases, the distinctions
between different investment types—see, for example, Arnold and Javorcik (2005), Nocke
and Yeaple (2008), Breinlich (2008), Spearot (2012), and Blonigen et al. (2012). Given
data constraints where target and acquiring-firm observables are rarely jointly reported, we
use our firm-level model to motivate a country pair-industry analysis of the composition of
acquisition types as a function of the relative development of targets and of industry-specific
contract intensity. In terms of broader policy questions, our model and aggregate empirical
analysis may provide a framework to help guide future work that evaluates the efficacy of
investment policies that are industry-specific and, in some cases, target the depth of foreign
ownership.

The rest of the paper is organized as follows. Section 2 presents the basic setup of
the model and describes the different organizational choices available to the MNE. Section
3 characterizes the equilibrium of the model and presents the comparative-static results

and testable implications of the theory. Section 4 describes the dataset and presents the

4Other papers focusing on the stability of joint ownership include Killing (1982), Gomes-Casseres (1987),
Hamel et al (1989), Kogut (1989), Inkpen and Beamish (1997), Miller et al. (1997), Sinha (2001), Inkpen
and Ross (2001), and Roy Chowdhury and Roy Chowdhury (2001).



econometric results. Finally, Section 5 concludes.

2 Basic Setup

The primary focus of the model is an MNE that is deciding how to enter a foreign market
and, where applicable, how to organize with a local partner. For simplicity, we assume that
the MNE has three possible ways to enter the foreign market directly: greenfield investment,
acquiring a local firm, and forming a joint venture with a local firm (operating under joint
ownership).® The key to the model is how an MNE may divide the tasks required for produc-
tion with the local firm and how the choice of organizational form incentivizes investment
in each task. Shortly, we detail further particulars about each entry type, although the
crucial distinction for the model will be that joint ownership projects operate under a less
“complete” contract than the other forms of direct investment. While there may be fixed
cost savings from not fully integrating the local partner, there may also be inefficiencies due
to the standard holdup problem. Later, we introduce geographic frictions in terms of the in-
vestment and integration costs associated with whole ownership. To begin with, however, we
focus on a foreign multinational firm matching with a local partner in an arbitrary market,

and the subsequent decision over organizational choice.

2.1 Production and Operating Profits

Production in the model is defined over a continuum of tasks in which firms must invest to
execute production of a final product, similar to the approach taken by Antras and Helpman
(2008). Specifically, we assume that all firms producing for market j do so subject to the

following CES-type revenue function:
Ry =AY/,  Be(01) (1)

In equation (1), A; is a measure of market size in j, 5 is a revenue elasticity parameter that
we assume is common across all j, and Y; ; is output by entity ¢ to serve market j. While at
this point we do not make a distinction about different markets that are served, we later add

in geographic components between markets that yield different investment composition due

5A model with exports gives similar predictions to the current model of direct access in terms of the
composition of corporate reallocations—full vs. partial acquisitions.



to distance and relative development. Hence, for the remainder of this section we suppress
1’s and j’s for brevity.

As mentioned above, Y is a function of how the firm invests in a continuum of tasks.
Specifically, we assume that Y is characterized by the following constant returns function

over a continuum of tasks, 7"

v—ew( [ osa). @)

where, y; is investment in task £. We assume that tasks are uniformly distributed around a
unit circle, where every firm, whether local or multinational, has a unique position around
the circle. This is the location of a firm’s core competency, and tasks farther away from this
location around the circle are more costly for the firm. A standalone firm cannot change
its position around the circle to improve the efficiency of production. However, a firm may
match with a partner in order to divide tasks in a way that minimizes costs, and, if it chooses
to do so, may operate the combined firm under joint or full ownership.

Figure 1 provides a graphical representation of the division of tasks around the circle.
The MNE is positioned at point x, making x its core competency. Ideally, the MNE would
like to form a match with a partner located exactly halfway around the circle, at point x + %
Generally, since we assume that firms are randomly distributed around the circle, the partner
will be located at a distance d € [0, %] from z. As we explain below, when the local firm is
identical in terms of efficiency in executing tasks around the circle, the MNE will take care
of the tasks closest to x, and the partner will undertake those closest to x + d.°

We now consider production under all three cases of entry into the host country.

Standalone Firms

In the model, there are two types of standalone firms: MNEs that invest greenfield and local
firms that operate independently. As their operating profits will be identical, we begin by
deriving these standalone profits. Later, we distinguish one kind of firm from another in
terms of fixed costs.

Denote the cost of investing in each task t as ¢;. The optimization problem of a standalone

6 An interesting venue for future research would be to have repeated or directed search instead of random
matching.



Figure 1: Allocation of Tasks Around the Circle

x+ % x + d (Partner)

MNE’s tasks

firm is the following:

B
Ts = mMax {A (exp (/teT log(yt)dt)> - /teT ctytdt} . (3)

Differentiating with respect to investment y; yields the following for all ¢:

_ BAY?

Cy

(4)

Yt

Naturally, higher-cost tasks receive less investment. Since tasks are defined around a unit
circle, it makes sense to normalize their distance relative to a given firm’s core competency.
Specifically, we assume that task ¢, which is at a point s; (around the circumference of the
circle in the closest direction) from the firm’s core competency x, costs ¢; = el*~?| per unit
to complete. Hence, a unit of investment in the task precisely at x requires one unit of labor
to complete, and the unit labor requirement rises with distance around the circle from the
firm’s core competency. With this parameterization, optimal investment in task ¢ is written

as: BAYﬁ
Yt = m- (5)

Taking into account the uniform location of tasks around the unit circle, the equation for Y



can be written as
x+1/2 AY’B T Ayﬁ
Y =exp / log(ﬁ_ >ds—|—/ log<ﬂ_ >ds , (6)
v es—=x o—1/2 erT—s

which is simplified as:
Y = fTFATE Sy (7)
= exp —l\a))

Finally, using equation (2), we can rewrite operating profits in the following way:

me = (1= g AT e (g )
8

Il
3
o

The operating profits of the standalone firms are labeled my. The operating profits of all

other options will be derived relative to .

Acquisition

The main difference between a greenfield investment and an acquisition is that in the latter
case the MNE is matched with a local partner and purchases the capabilities of the local
partner. Hence, the MNE decides which capabilities, MNE or local, are best suited to invest
in each of the tasks required for production. The MNE then chooses the investment level
in each task, using whichever capabilities are closest in the task space (the MNE’s or the
acquired firm’s).

Since only one firm controls the investment levels in tasks, the optimal investment in
task t as a function of ¢; is the same as for the standalone firm. However, the marginal
costs may differ because some of the tasks are being performed by capabilities acquired from
the local partner. Within the circle context discussed above, the core competency of the
matched local firm is at a distance d < % away from the MNE. Hence, via cost minimization,
the MNE, which is located at x, performs tasks between (a: — I%d) and (x + %l) The assets

acquired from the local partner perform all other tasks. This is also depicted in Figure 1.

With this parameterization, the equation for Y can be written as:

vl AYP g AYP
Y =exp (2/ log (Besm ) ds + 2/ log (iws ) ds | . (9)




Simplifying yields the optimal level of production for the merged firm, Y:

Y:ﬁliﬁAliﬁeXp(_liﬁ(dz_d2+1/2>>' 10)

Using the equation for Y and simplifying yields the following equation for operational profits

of the merged firm:

rad) <1—ﬁ>/315ffAfexp( d (dQ‘d;W)) (11)

where ¢(d) = exp (%d(lgd)> >1,Vd e [O, %}

We think of ¢ (d) as a measure of the quality of the match between the MNE and the
domestic firm: ¢ (d) measures the improvement from splitting tasks with a partner (as
opposed of being in charge of all tasks). Since ¢ (d) > 1, an acquisition (weakly) increases
the efficiency of production relative to a standalone firm. Additionally, since ¢ is increasing
in d for d € |0, %), this implies that better matches (that is, matches where the partners are

farther away and are better complements) enjoy higher profits.

Joint Ownership

Having detailed the (polar) options of establishing a wholly owned subsidiary in the local
market via greenfield investment and via acquisitions, we now turn to the option of joint
ownership. Under this mode of FDI, the MNE forms a match with a local partner, but
without buying out the local firm’s capabilities. This option may provide advantages in
terms of the costs of market entry—mno new facilities are built, and there is no cost of buying
out the local firm. However, because there are two owners jointly investing in the combined
product, agency issues may arise when contracts are incomplete. Indeed, we adopt the
assumption that contracts are at least partially incomplete under joint ownership and focus
on these issues next.

We assume a flexible framework of partial contractibility, where we allow the degree
of contractual incompleteness to vary across industries. Indeed, the severity of contractual
issues for industries that must deal with highly sophisticated, customized tasks (hard to verify
for a third party) is different than for industries contracting over something homogeneous
(like how much light-sweet crude to buy). Thus, having a varying degree of contractual

intensity will be helpful for guiding the empirical work.



To add in contractual incompleteness, suppose that task y; is made of a contractible
component and a component subject to incomplete contracts. Specifically, assume that the

composite task is split into the two types of tasks as follows:

- ()

In equation (12), y! represents investment in tasks subject to incomplete contracts, and y¢

is investment in tasks subject to complete contracts. The term € (0,1) represents the
relative weight on tasks subject to incomplete contracts.

Substituting (12) into the expression for Y, we have the following:

y - exp< /tETlog(yt)dt>
() s

Next, we need to specify how the investment levels for contractible and noncontractible

tasks are determined. For tasks subject to complete contracts, we assume that the in-
vestment levels will be as if both parties agreed to maximize the joint production of the
relationship. That is, each party is contractually obligated to invest such that the joint
product is maximized, where these investments are verifiable to an outside party. In this

case, the maximization problem and the resulting investment level for either party are given

by:
y! ¥ ye 1—ry B )
max { A | ex lo —t) <—t ) dt —/ c + ) dt
yfweT{ ( p(/teT g[(7 1—~ e t(yt yt)

(1—7)BAY?

Cy

C

Yy = (14)

For tasks subject to incomplete contracts, each party is contractually obligated to invest
such that joint product is maximized, but these investments are not verifiable to a third
party. Hence, we assume parties invest to maximize their own share of profits, which we
assume to be one half of the total revenue earned from the joint investment.” Under this as-

sumption, investments in noncontractible tasks (y!) by the MNE are defined by the following

"The model can be easily extended to shares not equal to 1/2

10



maximization problem:

oo (L (8) G5
max — | exp log | | — —
yIVteTyne | 2 teTyNE Y 1=~

- [ et w) dt},
teTyNE

where Ty yg is the set of (composite) tasks that are performed by the MNE within the

B
dt + / log(yt)dt> )
teTp

total set of tasks 7. The maximization problem of the local partner is identical to that
of the MNE, shown above, with the exception that Tp, the set of tasks undertaken by the
local firm, and Ty;yg are switched. Note that while the parties agree to share the revenue
generated by the joint venture, the revenue itself depends on the investments undertaken
by both parties. Given the incomplete contract environment, the parties cannot commit to
an investment level (the maximization takes the contractible tasks yf and the other party’s
tasks as given) despite the fact that each party must incur the full costs of the tasks for
which it has responsibility.
Differentiating with respect to y! yields the following for all ¢:

I_ VB5Y"

15
Yy ¢, ( )

Hence, conditional on Y (which will be endogenous) investment levels in each noncontractible
task are exactly one half of what they would be under complete contracts. Plugging the

investment levels, contractible and noncontractible, into the equation for Y, we get:

INTP o 1 & —d+1/2
Y:<§> 561— ATF exp (—1_5 2+ /> (16)

Using the equation for Y and simplifying yields the following equation for the MNE’s

profits under joint ownership:

1-B+8y

Fald) = 1= (1-7+1)] (%) T AT exp (—fﬁdz_dz“/z). (17)

We assume that the MNE and the local firm, if they choose joint ownership, can engage
in side payments, so the primary measure relevant for organizational choice is the operating

profits earned under the venture. These operating profits under joint ownership can be

11



written as follows:

m5(7,d) = Av)d(d)mo, (18)

where A(y) = # (3) = € [0,1]. As with acquisitions, the MNE benefits from match-
ing with a partner that is more efficient at some tasks—there is an efficiency gain through
¢(d). However, there is also a potential efficiency loss due to a loose contractual relationship,
which is measured by the term A(y). Lemma 1 details precisely the properties of A, and in

particular, how A changes with ~.
i - 9A
Lemma 1 For g € (0,1), %gr(l))\(’y) =1, and 33 <0.

Proof. See Appendix m

In Lemma 1, the inefficiency related to holdup is nil when there are no tasks subject to
incomplete contracts (7 — 0), and more pronounced with higher (g% < 0). Intuitively, the
greater the share of each task that involves unverifiable contracts, the larger is the degree to
which holdup reduces profits under joint ownership.

Crucially, as detailed in equation (18), the degree to which inefficiency related to holdup
reduces profits is, in absolute terms, a function of the quality of the match, ¢(d). Specifically,
the profit loss from holdup (1 — A\(7)) is larger in absolute terms when the match quality

¢(d) is higher. Lemma 2 provides two useful benchmarks:
Lemma 2 Ford e [0,1/2] and 8 € (0,1):
L limA(y)¢(d) < 1,

2. imA(y)¢(d) = ¢(d).

¥—0

Proof. See Appendix m

Via Lemma 2, whenever v — 1, it is always the case that A¢(d) < 1, which implies that
the inefficiency associated with holdup always degrades the match to the point of being less
profitable (on an operational basis) than a standalone firm. In contrast, whenever 7 — 0 and
all tasks are contractible, there is no efficiency loss due to holdup, and hence, operational

profits under joint ownership are identical to operational profits of acquisitions.

2.2 Total Profits and Organizational Choice

The previous section characterized the operational profits for each organizational form as a

function of match quality. In this section, we characterize the optimal organizational choice

12



as a function of the quality of the matches that occur and prove that there exists a parameter
space such that all three types of FDI occur after ex ante identical firms enter the matching
market for corporate control.® To begin, we introduce the fixed costs that must be paid to
complete each type of investment.

Recall that in terms of operating profits, standalone firms earn my. If this standalone
firm is a foreign multinational that invested greenfield, it must pay a fixed setup cost equal

to Fz. Hence, total profits under greenfield investment are written as:
HG:ﬂ'Q—Fg. (19)

In the equilibrium that follows, we view 1l5 as the outside option of the MNE. Given that
I[1g is a function of exogenous parameters, unrelated to contracts and matching, we assume
that Il > 0, thus guaranteeing entry of the MNE into the new market. However, we will
allow for F; to vary with distance, where more distant markets incur larger setup cost.
Moving on to the local firms in the host country, we assume that the local firm differs
from the MNE in that, as an established firm in the local market, it incurs no fixed costs.

Hence, total profits of the local firm are written as:
I, = m. (20)

Moving to acquisitions, the MNE must pay an integration cost associated with an acquisition,

which is defined as F4. Hence, total profits of the acquisition are written as:
ITa(d) = ¢(d)mo — Fia (21)

Finally, we assume that a joint venture, as a loose organizational form, incurs no integration

8 Alternatively, one could think of the MNE as first making the organizational choice based on the expected
match quality, and adjusting after the actual match is observed. In an extension to the present model
(available upon request), we find that this alternative generates three possible equilibria. First, if the
expected match quality is sufficiently low, only greenfield investment occurs. Second, only acquisitions occur
if the expected match quality is sufficiently high. Moreover, given that fixed costs of integration are sunk,
acquisitions are never dissolved. Finally, only joint ventures occur if the expected quality is intermediate. But
once the uncertainty is revealed, matches are dissolved/deepened just as outlined in this section. However,
in our data we find that it is extremely rare to have acquisitions that are deepened from partial to full over
long periods of time. This finding, in turn, may be indicating that firms do have information about (some)
observables when matches are presented to them—so their decisions are not taken (only) on expected match
quality.
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or setup costs. Hence:

IL(d) = ¢(d)A(7)mo. (22)

To build intuition regarding the equilibrium of the model as it relates to match quality,

it is straightforward to show that:

oold) "
o1l ;

oMy _
dp(d) —

Obviously, greenfield investment is not affected by the quality of a match, simply because
no match has occurred. However, for joint ventures and acquisitions, the effect of match
quality is an increasing and monotonic function of ¢(d), where via Lemma 2, we have shown
that (%L@Ji) < C%)Lé‘) whenever v > 0, which we assume for the remainder of the paper. It is
then clear that the critical issue in pinning down the sorting of entry choices as a function
of match quality is the relative ranking of fixed costs. We now turn to address precisely this

issue.

2.3 Equilibrium

First, consider the choice between joint ownership and declining the match. The MNE
can compensate the local firm for its outside option (standalone operation) and also make
additional profit for itself, if the following holds:

IT,;(d) g + 11 (23)
)\¢(d)7ﬁ] > T — FG + 7.

Vv

Simplifying, this condition can be written as:

>27T0_FGE

o(d) = .. (24)

)\71'0

In equation (24), only matches of relatively high quality operate under joint ownership

rather than outcomes in which the match is declined and the parties operate as standalone
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entities. Note that a higher 7y increases the value of the cutoff ¢;: a higher outside option
for the domestic firm makes joint ownership less desirable for the MNE vis a vis greenfield
investment. In contrast, a higher value of A decreases the cutoff ¢;: more complete contract
environments increase the relative profitability of joint ventures.

Consider next the choice between the MNE acquiring a local firm and forming a joint
venture. An acquisition is preferred if the profits earned under acquisition are larger than the
combined profits of the MNE and the local firm under joint ownership. This is characterized

by the following condition:

o(d)ymo — Fa > Xg(d)mo.

v

Simplifying, this condition is written as:

od)> A =g, (25)

(1 —X)mo

In equation (25), a matched party prefers an acquisition to a joint venture when the match
is of relatively high quality. In this case, the additional rents earned from the match are
sufficient to overcome the fixed costs of integrating the local firm into the MNE. Note that the
cutoff ¢4 increases with A, as better contracting settings increase the range of match quality
for which operating under joint ownership is preferred to a full acquisition. In contrast, ¢4
decreases with 7y, since a reduction in profits due to the holdup problem is more pronounced
when market potential is higher. Consider also the polar case in which the fixed costs of
integration are equal to zero. In this case, all matches that provide a nonzero benefit of
specialization take the form of acquisitions, since there are no additional fixed costs, and an
acquisition provides the benefits of a match without the agency issues of two parties splitting
revenues but making independent investments.

Finally, consider the choice between acquisition and greenfield investment. The former

organizational form will be preferred over the latter if and only if:

Hs(d) > g+ 11

¢7T0—FA > 2wy — Fg
¢ 27T0—FG—|—FA
To

V

= ¢y. (26)
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Note that a high mg, low Fg, or high F4 requires a better match to make acquisition preferred
over greenfield investment. However, as we show below, this choice is inframarginal in our

baseline equilibrium.

2.4 Equilibrium Sorting of Matches

In this subsection, we prove that there exists a range of exogenous parameters such that
the least efficient matches are declined, mid-efficiency matches become joint ventures, and
the most efficient matches result in acquisitions. Given the preference conditions above, this

outcome occurs if the following condition holds:

1<y <os<d, (27)

where $ = 9|, /o 18 the maximum possible benefit from a match.
To begin with, consider the condition 1 < ¢; < gg As a function of the model’s parame-

ters, this condition can be simplified as:

Amg < 2mg— Fg < )\77'09?)\ (28)
~
(2 - Agz?) T < Fo<(2-\mo (29)

Next, consider ¢; < ¢4 < gg, which implies the following condition:

1—A 1—A ~
T (271'0 — Fg) < Fy < T)\qbﬂ'g. (30)
Note that 2my — Fe < Admp is equivalent to the right-hand side of (28) being satisfied.
Hence, if joint ventures are chosen at all over greenfield investment, then there exists a range
of F4 such that acquisitions also occur, but only for matches of the highest quality. This is
intuitive, as Fy simply shifts I, up and down, while the slope of 114 is fixed, given match
quality, and is steeper than Il ;. Hence, there exists a value of F)y such that ¢; < ¢4 < gg

Finally, the above expressions imply that ¢; < ¢/, and that ¢y < ¢4. Indeed, substituting
in the expressions for the cutoffs, we find that

1—A

N 2mg — Fg] < Fua, (31)
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which is precisely the left-hand side of expression (30).

Overall, we have the following proposition:

Proposition 1 Suppose that Fg and Fy satisfy (29) and (30). Then, for ¢ € (1,¢;),
matches are immediately declined (and firms operate independently); for ¢ € (¢py,¢a),

~

matches form joint ventures; and for ¢ € (¢a, @), matches form acquisitions.

Figure 2 provides a graphical representation of the equilibrium, and the shaded area
in Figure 3 represents all the possible combinations of fixed costs Fz and F4 such that the
equilibrium is the one described in Figure 2. We see that the marginal value of a high-quality
match is higher for acquisitions than for joint ventures. This is due to the holdup problem
that is present under joint ownership, and is key to understanding the equilibrium sorting
of matches into entry modes. Specifically, the forgone profits due to the holdup problem are
largest when the potential profits of the match are large. Hence, the MNE is willing to pay
a fixed cost to solve the holdup problem and integrate the local firm into one entity that

controls investment in all tasks.

Figure 2: Profits as a Function of Match Quality, ¢

<
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Figure 3: Conditions for F; and F4

(1= X)mo

3 Distance, Development, and the Composition of In-

vestment

The equilibrium above details the average investment behavior of a given group of multi-
nationals entering an arbitrary foreign market deciding whether to proceed with a match
and, if so, whether that match is loose or deep. However, the relative attractiveness of each
option may change with the contracting environment within an industry, with host-country
specific differences related to market size, and/or with source-host country-pair differences,
such as geographical proximity. In this section, we spell out precisely these issues by adding
industry and country-specific components into the model.

To put more structure on the geographic and country-specific dimensions, suppose that a
firm from country k randomly matches with a firm in country j for purpose of serving country
7. Note that 7 might equal k, in which case the merger or joint venture is purely domestic.
We model the distinction between the source-of-investment nation and the target nation
in terms of the fixed costs of standalone operation (Fg;) and integration (Fy). Specifically,
similar to Head and Ries (2008), we assume that both fixed costs are positively related to
the geographic distance between the source and target nations. This is meant to reflect
the increased organizational and monitoring costs associated with operating a wholly owned

affiliate in a distant location. Specifically, we adopt the following functional form for the

18



fixed costs:

Fi = g -diy, (32)
Fj’j = FA+¢A'dk7j- (33)

First, consider the fixed costs of standalone operation, Fg’j , where dy, ; is the geographic
distance between the source k and the host j, and ¢ is the marginal effect of distance on
fixed costs. Note that when distance is zero, there is no additional fixed cost since they are
already an operable firm in that location. However, as distance increases, the fixed costs of
standalone operation increase, which represents logistical or monitoring costs, distribution
investment, or investments in new facilities. Next, consider the cost of integrating a local firm
in market 7 by a firm from market k, Fﬁ’j . Here, the fixed costs have similar properties in
that bilateral geographic distance increases these costs, which represent increased monitoring
expenditures or other costs associated with integration of a distant affiliate. The marginal
effect of distance is modeled by the parameter 1 4. However, when distance is zero, fixed costs
are nonzero, representing the fact that an integration of any firm, domestic or foreign, will
incur additional fixed costs above and beyond those of loose contracts and joint ownership
(a la Williamson, 1973).

With this setup, we can re-write the equilibrium cutoffs as follows:

, 2 — e - di
¢§’] - . )\7Tj 2 ) (34>
0
: Fa+ ady,
o= SATTAR (35)
(1 =) mp

where Wﬁ, equation (8) evaluated at A;, is a measure of the target nation’s market size/potential.
Using these refined cutoff definitions, we can now evaluate the effects of target nation
characteristics, distance between host and source nations, and industry’s contract complete-

ness on each cutoff. Lemma 3 details these effects.

19



Lemma 3 The effects of 7T6, dij, and X on the cutoffs ¢§’j and gﬁi’j are as follows:

o'y’ Rl
i QS—JJ > 0, L@. < 0.
on) on}
k?j k7j
ii. ag—i <0, a;s_i > 0.
.. 0¢’ 09’5’
i. —— <0, — > 0.
ady, ; ody, ;

Proof. See Appendix. m

The first set of results in Lemma 3 summarizes the effect of ﬂg, that is, the level of market
potential in country j. We find that higher values of Wé reduce the cutoff ¢§’j and increase
the cutoff gb’j"j . The intuition for the former is that higher market potential in the target
reduces the relative size of the fixed cost of greenfield investment and the outside option
of the local firm to operate independently. Hence, greenfield investment is relatively more
profitable. For the latter, as discussed earlier, holdup issues have a larger absolute effect
when there is greater market potential. Hence, higher 7'('6 yields a larger range of matches ¢
such that acquisitions are preferred over joint ownership.

The second set of results in Lemma 3 summarizes the effect of the level of contractual
completeness, A. Intuitively, higher A increases the level of contractual completeness and
decreases the loss in profits due to loose ownership, in this case through joint ownership.
Hence, relative to both greenfield investment and acquisitions, the region of joint ownership
expands with .

The final set of result refers to the effect of dj ;, where distance makes whole ownership
less profitable relative to joint ownership, whether it be greenfield or acquisitions. This
results from the assumption that distance has an effect on the fixed costs of operating a
wholly owned enterprise at a distance.

Finally, to motivate the forthcoming empirical exercise (in which we only have data on
partial and full acquisitions), we use the results in Lemma 3 to evaluate the effects of ), A,

and dy ; on the share of corporate reallocation that is a full acquisition.? Specifically, we are

9Note that this is similar to Helpman et al. (2004), which, lacking domestic sales, evaluates the relative
importance of exporting to FDI.
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interested in the following measure of acquisition depth

Sk — i(l;])

1—G(¢)7)
where G(¢) is the cumulative distribution function (CDF) of match quality (with probabil-
ity distribution function (pdf), g(¢)). Note that we require no strong assumptions on the
distribution of matches other than being differentiable and identical across markets, which
is satisfied if matches are random and firms are uniformly distributed around the circle.
Further, since we are not deriving a structural estimating equation, we do not assume a
Gumbel distribution as in Head and Ries (2008), or a Pareto as in the other parts of the
trade literature.'® However, our distribution of random matches serves the same purpose as
in Head and Ries (2008), to facilitate acquisition activity in shares that can be taken to the
data. The following proposition summarizes the effects of 7T8, A, and dy, ; on the share of full

acquisitions.:

Proposition 2 The effects of the target’s size Wé, the industry’s contract completeness A,

and the host-size distance dy ; on the share S of full acquisitions are as follows:

i. ﬁ >0,
o}

.. 0S8

ii. N <0,

... 0S8

iii. Ddr < 0.

Proof. See Appendix. =

The intuition in Proposition 2 is the same as the intuition for the cutoffs in Lemma 3,
although its importance is worthy of a proposition on two levels. First, in the next section,
we propose a measure of the share of acquisitions that are 100 percent, using a common
merger database that can be linked back to measures of market potential, contractual com-
pleteness, and distance. Hence, Proposition 2 details the predictions that we test against

the data. Specifically, we test whether (i) the market potential of the target economy has

10A Gumbel or Pareto distribution of match quality could represent unobserved matching technologies
within our framework. However, again, the main testable implications of the model do not change by
making stronger distributional assumptions.
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a positive effect on the likelihood of a full acquisition within all firm-to-firm transactions,
while (ii) increased contractual completeness or (iii) increased geographic distance reduces
this likelihood.

Second, we present a corollary of Proposition 2 that summarizes the unconditional dif-

ferences between foreign and domestic acquisitions within a target market.

Corollary 1 Within target market j, domestic acquisitions are more likely to be full acqui-

sitions.

Proof. Straightforward application of the last item on Proposition 2. =

Corollary 1 makes clear the role of fixed costs in the model. When an acquisition is do-
mestic, the distance between the contracting parties is minimized, which makes standalone
operations and acquisitions attractive relative to joint ownership. Since this is an uncondi-
tional pattern that we find in the data, we can evaluate the role of distance in explaining
this pattern. We now turn to evaluating this and other patterns using a large database of

partial and full acquisitions.

4 Empirical Analysis

The model presented in the previous sections delivers a rich set of predictions regarding
acquisition depth across industries and countries. Specifically, in Proposition 2, we prove that
a greater degree of contractual completeness reduces the share of 100 percent acquisitions
within all corporate reallocation, that greater distance between the acquiring and target
nations also reduces this share, and that a smaller, less-developed target market reduces this

share as well.'! We now utilize a large database of acquisitions to test these predictions.

4.1 Data Sources and Description

A main challenge we face in testing these predictions is how to classify joint ownership. On
one hand, joint ownership may involve a loose agreement within which two parties work on a

project without swapping ownership shares. On the other hand, joint ventures may involve

1YWhen testing Proposition 2 against the data, one might be concerned that in the model firms have only
one shot at matching, whereas in reality they may be matched repeatedly. While this is a valid concern,
our data seem to indicate that this is not actually a pressing issue. Indeed, it is extremely rare to find a
partial acquisition later deepened into a full acquisition. Specifically, of all the transactions that were full
acquisitions five years after the initial transaction, over 99.7 percent were full acquisitions from the start.
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a limited exchange of ownership shares. Given the difficulty in observing the former group of
transactions, we focus our empirical attention on the latter group, classifying joint ownership
as partial ownership, according to the percentage acquired in a transaction between two firms.

The sample of firm transactions is obtained from the Thomson SDC' Platinum dataset,
which uses regulatory filings and public records to build a large database of acquisition
behavior across countries and industries.!? The main sample of acquisitions is constructed
by restricting transactions to those that start from 0 percent ownership. This removes
gradual acquisitions from the dataset and focuses the analysis on initial purchases. Further,
we restrict attention to transactions above a 10 percent purchase. As some countries (namely,
the United States) require additional oversight/disclosure of foreign transactions above this
level, this cutoff is applied to the entire sample for consistency (removing this cutoff adds
roughly 10,000 transactions and has no effect on the results). The sample of transactions
consists of 372,542 transactions over the period 1980-2006. We then collapse this dataset
into a four-way sample of observations by (target) firm industry (SIC2)-Source country-Host
country-year. Below, i is the industry SIC2, h is host (target) country, s is the source
(acquiring) country, and ¢ is the year.

We construct two measures of the share of full acquisitions S from the theory. The
primary measure is the share of transactions within each observation that are 100 percent
acquisitions, F'ull; , s+ The secondary measure is the average percentage of the target firm
that is acquired within each observation, PerAcq; p .s.'> We regress these measures of acqui-
sition depth on three primary independent variables—the distance between the two markets,
the size and/or development in the host market, and the degree of contractual completeness
in the target industry. These variables are meant to measure dy, j, 7T]Q, and \;, respectively.
We now discuss the construction of each measure.

In order to measure the distance between host and source countries we use the CEPII’s
distances measures, discussed in Mayer and Zignago (2011). These distances are the geodesic
distances calculated using the great circle formula, based on the latitudes and longitudes of
the most important cities. Additionally, this dataset provides “intra-national” distances,
often used as an average distance between producers and consumers in a country. In our

empirical work, log(distance), s is the log of the distance in kilometers between the host

12The Thomson dataset was initially used in the economics literature by Gugler et al. (2003), and notably,
also was used in Breinlich (2008).

13These measures are not weighted by the value of the transaction, since values are not consistently
reported in Thomson.

23



country h and the source country s.'4

To examine development of the host market, we acquire GDP per capita data from the
Penn World Tables. Recall from the theory section that W?(Aj) measures the local firm’s
outside option in terms of the operating profits that it can obtain if it operates as a standalone
firm. Thus, to proxy for 7T?, we use the log of the host nation’s GDP per capita in year t,
log(GD PperCap).*

In terms of contract incompleteness, A\, we construct our measure using estimates of
contract intensity from Nunn (2007). In Nunn (2007), an industry’s contract intensity is
measured by the share of inputs that are procured from differentiated industries. To con-
struct our measure, for each target SIC2 industry, we first average contract intensity weighted
by total value (from Nunn) at the SIC 4-digit level. Then we subtract this average from 1
to obtain our measure of contract completeness for target industry i, Completeness;. This
measure captures the idea that those industries that need a larger share of differentiated in-
puts (difficult to contract) are more prone to suffer from contractual problems. In contrast,
those industries dealing with homogeneous, easy-to-contract inputs will generally enjoy a
more complete contract environment.

Finally, to identify cross-border relationships, we define a dummy variable C'rossborder
which is set equal to 1 when the host and source nations are different.

Summary statistics for all variables are presented in Table 1. Consistent with earlier
studies of mergers, most of the mergers are 100 percent transactions, and many partial
mergers involve a high share of ownership. Further, due to the aggregation we perform, a
majority of the acquisitions in our final dataset are cross-border, although this is not the

case at the transaction level.'6

4.2 Distance, Relative Development and Acquisition Depth

We first focus the analysis on the country specific characteristics of the acquisitions in our
sample. That is, we are interested in how do cross-border, distance, and GDP per capita

affect the share of 100 percent acquisitions in the data. Precisely, we estimate the following

141n our results below, we use the mentioned internal distances, but setting these distances equal to zero
leaves our results unchanged.

15As an alternative, we also tried using total GDP as a proxy for 71'?. While conceptually we think that
GDP per capita better captures the idea of how wealthy consumers are in the host country (and how costly
it potentially is to buy out a local firm), total GDP could be a good measure in the case of firms producing
goods on a massive scale and making profits from the volume of sales. The estimates when using total GDP
are qualitatively identical to the ones presented in the paper.

16 Across the transaction level data, over 60 percent of acquisitions are domestic.
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Table 1: Descriptive Statistics

Variable Mean St. Dev. Min Max
Full; p, 54 0.639 0.441 0 1
PerAcgps 0.839 0.251 0.101 1
CrossBorder 0.666 0.472 0 1
log(distance)y, s 6.944 1.655 0.632 9.883
log(GDPperCap)p;  9.699 0.813 4.881 11.378
Completeness; 0.232 0.207 0.004 0.903

Notes: Descriptive statistics calculated by SIC2 industry ¢, source country s,
host country h, and year ¢ groups. See text for variable definitions.

specification,

FULL;ps: = o -Crossborder + ay - log(GDPperCap)p: + aslog(distance) s
o+ o+ Qg €pss (36)

where we use industry-year (), host country (ay,), and source country (o) fixed effects.
Thus, we obtain identification by exploiting variation across country pairs and across coun-
tries over time within SIC2-year groups.

The baseline results are presented in Table 2. To begin, we find in column (1) that
the C'rossborder dummy is estimated to be negative and significant, implying that transac-
tions that take place between firms from different countries are less likely to be 100 percent
acquisitions—this finding is consistent with our theory, as Corollary 1 indicates that domestic
acquisitions are more likely to be full acquisitions when not controlling for distance. When
controlling for distance in column (3), note that this estimate is reduced by 50 percent, sug-
gesting that distance is responsible in large part for the negative unconditional relationship
between cross-border acquisitions and the share of acquisitions that are 100 percent. Though
outside the scope of the model, the remaining relationship between cross-border acquisitions

and full ownership may be due to risk aversion in cross-border investment (firms optimally
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start small in new markets).

Next, we also find that the coefficient of the GDP per capita of the host country is
positive and significant. Once again, this is consistent with our theory, as we expect the
share of 100 percent acquisitions to depend positively on 7T?, which we proxy by GDP per
capita. Intuitively, if the host country is relatively wealthy, joint ownership is discouraged in
two ways: first, local firms have a higher outside option from which to bargain and, second,
the potential profit losses due to holdup problems are more severe.

Finally, we also find that distance has a negative and significant effect on the share of 100
percent acquisitions. As our theory predicts, when the host country is farther away from the
source country, it is more likely that the transactions will involve joint ownership. Note that
these facts hold across all the different specifications presented in Table 2, even in column
(6), where we keep only those cross-border transactions.

To test the robustness of our dependent variable, we run these same regressions using
PerAcq; s, as the dependent variable. The results, which are presented in Table 3, are

arguably as strong as our baseline results.

4.3 Contract Completeness and Acquisition Depth

The previous regressions focused on the variation in acquisition patterns across country
pairs to identify the effects of distance and relative development on the type of corporate
reallocation. In this section, we evaluate the depth of acquisitions as a function of industry

differences in contract completeness. To do so, we estimate the following specification:
FULL; st = oq-Completeness; + st + €irhst- (37)

In (37), we examine the effects of Completeness;, the degree of contract completeness in
industry 4, which was previously absorbed by the industry-year fixed effects. In adjusting
our fixed effects, we now estimate the model within 1-digit SIC sector r, host h, source
s, and year t groups. Using this approach allows us to absorb any bilateral factors that
affect the composition of acquisition patterns, and control for sector-country-year policies
or financial dependence that may vary over the sample period. The baseline results are
presented in column 1 of Table 4. We observe that, as the model predicts, when target
industries have more inputs that involve complete contracts, there is a lower share of 100
percent acquisitions.

In column 2 of Table 4, we add in as additional regressors the other three variables
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from our theory, distance, GDP per capita, and the cross-border dummy. In this case, we
need to adjust the fixed effects that now are 1-digit sector, year, host country, and source
country (separately). This case is particularly interesting because we are simultaneously
considering all points of Proposition 2, and we find support in the data for all three points.
In columns 3 and 4, we rerun these two specifications but restricting the sample to cross-
border observations only. Once again, we find that the data support the theory’s prediction
with the restricted sample.

Finally, as a robustness check, in columns 5 through 8, we rerun all four regressions but
replacing the dependent variable F'ull with the continuous measure of acquisition activity,
PerAcq. We find that the estimates with PerAcq are essentially the same as in the previous

case.

5 Conclusion

We have presented a model of foreign direct investment in which MNEs match with firms
in a local market. When the MNEs match, they choose between incomplete contractual
relationships with no fixed costs (joint ownership) and full ownership with integration costs
(acquisitions). When they fail to find a sufficiently good match, they instead undertake
greenfield investment. In equilibrium, ex ante identical multinationals enter the local match-
ing market, and, ex post, three different types of ownership within a heterogeneous group
of firms arise. In particular, the worst matches dissolve and the MNEs invest greenfield,
the middle matches operate under joint ownership, and the best matches integrate via full
acquisitions.

We have also shown that joint ownership is more common when the host country is
relatively less developed and when it is farther away from the source country. Further, we
have shown that joint ownership is more common when contract intensity is lower. We
find robust empirical support for these predictions, using a large database of country and
industry acquisitions patterns, where greater distance between host-source country pairs,
less-developed host markets, and a less-intensive contract environment lead to more joint
ownership.

In future work, we intend to focus on the endogenous choice of the type of products
that a firm brings to a local market as a function of the investment mode. Indeed, since
many policies restrict the types of foreign investments that are permissible, this focus may

elucidate the ramifications of such policies when technology transfer depends on the type of
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products that a firm brings into a local market. Further, we plan to extend the model to
a dynamic setting with repeated search to examine how firms optimally adjust or abandon

matches in response to shocks.
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Table 2: Distance, Relative Development, and Full Acquisitions

Dependent variable: (1) (2) (3) (4) (5) (6)
Full
C'rossborder -0.049%*%*  -0.049%**F  -0.023***  -0.023%**
(0.004) (0.004) (0.006) (0.006)

log(GD PperCap) 0.097++* 0.092%**  0.092***  0.166™**

(0.028) (0.029) (0.029) (0.037)
log(distance) -0.012°%%%  -0.012%**  -0.018*** -0.008***

(0.002) (0.002) (0.002) (0.003)

Observations 58,324 58,324 54,995 54,995 54,995 35,506
R? 0.158 0.158 0.160 0.161 0.160 0.161
Cross-border Only? No No No No No Yes

Notes: Robust standard errors in parentheses. SIC2-year, host country, source country fixed effects. *** p<0.01, ** p<0.05, *
p<0.1
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Table 3: Distance, Relative Development, and Percent Acquisitions

Dependent Variable: (1) (2) (3) (4) (5) (6)
PerAcq
Crossborder -0.027F*%  -0.027%F*  -0.011***  -0.011*%**
(0.002) (0.002) (0.003) (0.003)

log(GD PperCap) 0.048%** 0.047%%%  0.046%**  0.085%**

(0.017) (0.017) (0.017) (0.022)
log(distance) -0.008*%*  -0.008*** -0.010*** -0.006***

(0.001) (0.001) (0.001) (0.002)

Observations 55,260 55,260 52,247 52,247 52,247 33,366
R? 0.140 0.141 0.141 0.141 0.141 0.146
Cross-border Only? No No No No No Yes

Notes: Robust standard errors in parentheses. SIC2-year, host country, source country fixed effects. *** p<0.01, ** p<0.05, *
p<0.1
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Table 4: Contract Completeness and Acquisitions Depth

Dependent (1) (2) (3) (4) (5) (6) (7) (8)
Variable: Full Full Full Full PerAcq  PerAcq PerAcq  PerAcq
Completeness -0.043***  -0.048%**  -0.044™*F -0.050*** -0.021*F** -0.027FFF  -0.026** -0.031***
(0.012) (0.010) (0.019) (0.014) (0.007) (0.006) (0.011) (0.008)
log(GDPperCap) 0.1027%** 0.183%** 0.053%** 0.098%*
(0.026) (0.033) (0.016) (0.021)
log(distance) -0.012%** -0.007** -0.008*** -0.006***
(0.002) (0.002) (0.001) (0.001)
Crossborder -0.024%** -0.011%**
(0.005) (0.003)
Observations 58,324 54,995 38,826 35,506 55,260 52,247 36,375 33,366
R? 0.372 0.193 0.342 0.198 0.405 0.175 0.418 0.187
Cross-border Only? No No Yes Yes No No Yes Yes

Notes: Robust standard errors in parentheses. Odd-numbered columns have sector-year-acquiring nation-target nation fixed

effects. Even-numbered columns have sector, year, acquiring nation, target nation fixed effects. *** p<0.01, ** p<0.05, * p<0.1
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Appendix

A Section 2

To save on notation within these derivations, we use A\(0) and A(1) to represent lirr(l))\(’y) and
Y

limA(7y), respectively.
y—1

A.1 Lemmal

Recall from section 2 that ,
1-5(52) (1\ 77
Ay) = L0 (1 :
1-p 2

It is clear from above that A\(0) = 1. To sign the derivative with respect to -, we first take
natural logs (written log) to get:

log(\() = log (1= 575 ) = 10w (1. 8) + T2 Iog(1/2)

Differentiating with respect to ~:

1o B/2 B
Xa_’y_ 1_64_7%4— 1_ﬁlog(1/2).

Factoring out %, we get:

10N 8 1-8
Xa— -3 (1—5157/24—10{%(1/2))'

Dividing the first fraction within the parenthesis by %, we have:

1ox |
Xa_’y_ 1—6 (24_%7—%10{%(1/2)).

Noting that log(1/2) < —2, and that —%5— is bounded between zero and 1/2, it follows

2+ 155
that 22 < 0.
gl

1-8

A.2 Lemma 2

In this appendix, we show that A(0)¢(d) = ¢(d) and A(1)é(d) < 1 for all d and /5. To begin,
since A(0) = 1 from above, the first result is immediate. In terms of the section, note that
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A(1)¢(d) < 1 can be written as follows:

A(1)¢(d)—1_§(%)&exp(lfﬁdu;d)) (A1)

=15

Clearly, as a function of d, A(1)¢(d) is maximized when d = % Plugging in d = %, we have:

Aol12) = 1 (;) e (1255)

Next, to show that A(1)¢(1/2) < 1 for all 3, take logs to get:

ool —

log (A(1)¢(1/2)) = log (1 —~ g) —log (1 - ) + f 5log <%> i %

Substituting § = 0 we get:

log (A(1)¢(1/2)) = log (1) — log (1) + glog (%) %% = 0.

Clearly, log (A(1)¢(1/2)) |s=0 = 0, or put differently, A(1)¢(1/2)|s=0 = 1. Next differentiating
log (A(1)¢(1/2)) with respect to 3, we get:

dlog (AM(1)o(1/2)) 1 1 1 1 1
0 __2—ﬁ+1—ﬁ+<1—5>2<log<5>+§)'
Factoring out m, we get:
dlog(ALo(1/2) 1 ( (1) 1) 2-8)
05 copna-n | TU®\)Ts) ame [
<1 €(2,00)

Hence, given that (A(1)¢(1/2)) |s=0 = 1, and %W < 0, it must be the case that
A1)p(d) < 1forall d € [0,1/2] and 8 € (0,1).
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B Comparative Statics

B.1 Lemma 3: Match Quality Cutoffs
To solve for the changes to match quality cutoffs, recall that :

127Té — @ZJG . dkjj

b=
_ Fata-dyy
pa = —ATIACK
(1= Mmg
Differentiating with respect to 7T8, we get:
0 dy, ;
¢J.{ _ Ye ki
871'0 )\ (ﬂ'é)
Oda  Fa+ady,
o T a2 < 0.
oy (1=2N) (Wé)

Next, we differentiate with respect to A to obtain the second set of results:

% — _i—Zﬂ—g _ #Gdk’j < 0
) PR

dpa Fy + ady

—— = ——2= >

O\ (1—N\)2x

Note that % < 0 only if ¢; > 0, which is guaranteed since we assume 7y > Fg.
Finally, differentiating the cutoffs with respect to dj ;, we get:

90 _ _Yo _g

ody, ; AT
04 A

= — > 0.
ady, ; (1—\m,

Note that %%J < 0 only if ¢; > 0.

B.2 Proposition 2: Acquisition Share

Defining the share of acquisitions as S and the distribution of match qualities by the twice
differentiable CDF G(¢) (pdf (g(¢))) we have:

1-G(a)

=1 "G

36



First, by differentiating S with respect to Wé, we get:

oS 1 04 %

o = 1G] —g(fﬁA)a—Wg (1= G(og)) +9(¢) o (1—=G(ga)) | >0.
- -
Next, differentiating S with respect to A\, we get:
05 1 Oa 97 (1 _
AN 1_Go) (9(¢A)§ (1= G(s)) + 9(¢s) o\ (1 G(¢A))) <0.
Finally, we differentiate S with respect to dy ;:
as 1 Oba . 0y .
e (—gm) i (1= Clon) + (o) 3 1 G<¢A>>) <0
N _

37



	Introduction
	Basic Setup
	Production and Operating Profits
	Total Profits and Organizational Choice
	Equilibrium
	Equilibrium Sorting of Matches

	Distance, Development, and the Composition of Investment
	Empirical Analysis
	Data Sources and Description
	Distance, Relative Development and Acquisition Depth
	Contract Completeness and Acquisition Depth

	Conclusion
	References
	Section 2
	Lemma 1
	Lemma 2

	Comparative Statics
	Lemma 3: Match Quality Cutoffs
	Proposition 2: Acquisition Share


