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Abstract

This paper studies the e®ect of technology spillovers on the entry
decision of a multinational enterprise into a foreign market. Two al-
ternative entry modes for a foreign direct investment are considered:
Green eld investment versus acquisition. We ~nd that with quantity
competition a spillover makes acquisitions less attractive, while with
price competition acquisitions become more attractive. Asymmetric
information about potential spillovers always reduces the number of
acquisitions independently of whether the host country or the entrant
has private information. Interestingly, we nd that asymmetric infor-
mation always hurts the entrant, while it sometimes is in favor of the
host country.
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1 Introduction

When a multinational enterprise (M E) enters a foreign market this can
cause external eRects on domestic rms. Foreign direct investment (FI 1)
may, for example, improve domestic know how through technology spillovers.
If such a technology spillover bene ts a company which is a direct competi-
tor to the multinational rm, this externality naturally is not in the interest
of the Ml E. Strategically there are two key decisions for the multinational
enterprise. The mode of foreign entry and the level of control over the local
subsidiary. The level of control is associated with the ownership structure.?
This in turn certainly may be in°uenced by the prospect of a technology
spillover since engagement of a local partner may be the reason for the ex-
ternality to come up at all.> What is the eRect of a technology spillover on
the choice of entry mode between setting up a new venture via green eld
investment or acquisition of a local competitor?

This paper contributes to answering this question by analyzing the eRect
of technology spillovers on the choice of entry mode. In particular, we ask
two questions: What is the eRect of technology spillovers on the entry mode
choice under di®erent forms of competition, i.e. quantity competition or price
competition? { ow a®ects asymmetric information about a potential spillover
the choice of entry mode? It is very likely that the multinational enterprise
and a local competitor have di®erent information concerning such intangible
assets like know how and technology. The Mi E, for example, might have
private information on whether or not local workers will be employed and
get in contact with sensible information. On the other hand, there may be
private information for the domestic rm whether its workers or managers
are well enough trained to be capable of employing advanced technologies.

Foreign direct investment as a channel of technology transfer has been

IThe notion of ownership as entitling the owner with the residual control rights over
the asset has been put forward by Grossman and Hart [1986] and Hart and Moore [1990].

2In Méller and Schnitzer [2002] we analyze the e®ect of a potential spillover on the in-
centive to transfer technology and how incentives can be controlled through the ownership
structure in international joint ventures.



analyzed theoretically, for example, in Findlay [1978], | as [1987] or Wang
and Blomstrém [1992].3 One of their arguments is that the technological
progress in a developing country depends positively on the technology gap
and on the share of Fl | in the capital stock. The empirical literature on the
transfer of know how and technology across bordersidenti es mixed evidence
on the impact of F/ | on the productivity of domestic " rms.* Kokko [1994],
Borensztein, | e Gregorio and Lee [1998] and | u [2000] found evidence that
positive spillovers are more likely generated, if the technology gap is not too
large and if there exists a minimum threshold of human capital.® Both of
these ndings are in line with the theoretical results of our model. On the
other hand, there also exists evidence for negative spillovers from foreign
investment on domestically owned plants, eg. f addad and ¢ arrison [1993],
| itken and: arrison [1999] or | jankov and: oekman [2000].% : owever, none
of all these studies on technology transfer and spillovers makes a distinction
for the choice of entry modein F 1.

Even though the choice of entry mode is an important decision for the
organizational form of foreign direct investment it has received relatively lit-
tle attention in the economic literature. Empirically a number of potential
factors in° uencing the choice of entry mode have been studied. Kogut and
Singh [1998] found that with a greater cultural distance green eld invest ment
or joint ventures are more likely chosen than acquisition. For investment in
the | Sthereis evidence that large and diversi ed companies prefer acqui-
sition as Caves and Mehra [1986] show. This nding gets support in Meyer

3For recent surveys on international technology transfer and spillovers see Saggi [2001]
or Blomstrdm and Kokko [1998].

“4International trade can be a source of spillovers too. Coe and Helpman [1995], Coe
Helpman and Ho®maister [1997], and Lichtenberg and van Pottelsberghe de la Potterie
[1998] “nd evidence that foreign trade partners’ R&D in°uences domestic total factor
productivity.

SOther studies which found positive e®ects from the presence of MNESs on the produc-
tivity of domestic ~rms include, for example, the early studies by Caves [1974], Globerman
[1979] or BlomstrAm [1986].

6GArg and Strobl [2001] review the empirical literature on multinational companies
and productivity spillovers. They argue that the empirical methods used and whether
cross-section or panel analysis is employed can have an e®ect on the empirical results.
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[1998] for entry into Central and Eastern Europe. | ennart and Park [1993]
found that green eld investment is the prefered mode of entry for R& in-
tensive Japanese Firms for entry into the | S. Their results suggest that
acquisitions are used by investors with weak competitive advantages, while
investors with strong advantages nd that green eld investment is a more ef-
“cient entry mode.” Both of these "ndings are supported by the theoretical
results of our model. We show that acquisition isthe et cient mode of entry
when technologies are sut ciently similar, while green eld investment is the
prefered choice when the Mi E possesses a very superior technology.

There are only a few theoretical papers dealing with the choice of entry
mode in foreign direct investment. Buckley and Casson [1998], Gérg [2000]
and Miller [2001] analyze the eRect of market structure and competition
intensity on the choice of entry mode. Mattoo, Olarreaga and Saggi [2001]
examine how the choice of entry mode a®ect s the extend of technology trans-
fer and the degree of competition in the host country.® These approaches,
however, neither take account of the eRect of technology spillovers nor of
asymmetric information on the choice of entry mode.

In a recent paper, | as and Sengupta [2001] analyze the e®ect of asym-
metric information about di®erent payo® relevant variables on the formation
of international mergers. In particular, they investigate two scenarios, one
where a local rm has private information on market size and one where
a foreign rm has private information on its own technology. Their main
“nding is that private information may be a hindrance to the formation of
mergers. t owever, they assumethat merger isthe preferred mode of entry in
case of full information. ¢ ence, asymmetric information may result in fewer,
but it cannot result in more mergers.

In contrast to their approach our model allows for both entry modes to
be et cient in the rst place. Moreover, we analyze the eRect of asymmetric
information over the same variable in both scenarios of private information.
Therefore, we are able to examine the basic eRect of a technology spillover

“Andersson and Svensson [1994] found similar results for Swedish multinational ~rms.
8See also Bjorvatn [2001] and NorbAck and Persson [2002] for theoretical models of the
choice of entry mode.



on both types of entry mode and the e®ect of asymmetric information over
the externality on the strategic entry choice. We consider a multinational
enterprise in possession of a superior technology which can be employed in
a green eld investment. In this case a technology spillover can occur to the
single local competitor thereby weakening the competitive advantage of the
MI E.! Iternatively the Ml E could acquire its competitor and thereby avoid
the prospect of a spillover. | owever, in this case only the inferior technology
of the acquired company can be adopted.

The acquisition price and the pro tsfor both rmsconcerning both entry
modes are endogenously determined. Theses values which are crucial to the
entry mode choice obviously depend on market characteristics, on the po-
tential technology spillover, and on the technology di®erence between both
~rms. Interestingly, we nd that the eRect of a technology spillover on the
entry mode choice crucially depends on the nature of competition. With
quantity competition a technology spillover is a hindrance to acquisitions.
t owever, with price competition and horizontally di®erentiated products we
obtain exactly the opposite result. The e®ects of asymmetric information
about a potential technology spillover on the entry mode choice are indepen-
dent of the form of competition. Wealso nd that private information indeed
has a negative eRect on the overall acquisition activity. In contrast to! as
and Sengupta [2001] we show that under certain conditions private informa-
tion may result in acquisitions which would not have taken place under full
information. Finally, we nd that the multinational rm ex ante prefers full
information rather than private information. This is particularly surprising
given the fact that the M! E makes the acquisition o®er and should thereby
be able to take advantage of its private information. The domestic rm,
however, is better o® with private information about a potential spillover.

The rest of this paper is organized as follows. The next section sets up
the basic model. In section 3, we determine the optimal mode of entry under
full information. Section 4 and section 5 analyze the entry mode choice
under two scenarios of asymmetric information about a potential technology
spillover. In section 6, we compare the di®erent informational scenarios from
an ex ante perspective. The nal section discusses extensions and concludes.
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2 The Model

Consider amultinational enterprise (Ml E) that entersaforeign market. This
market is currently served by a single domestic rm (t C). To enter the mar-
ket the multinational rm 2 can either acquire the domestic rm 1 or set up
a new venture via green eld investment. i part from the multinational rm
there is no other potential entrant. Both rmsi = 1;2 produce at constant
marginal cost ¢; with no xed cost. The entering MI E employs a superior
technology than the domestic rm 1 (¢, >c¢, , 0). This assumption re° ects
the fact that adomestic rm located in a country like in Central and Eastern
Europe or a developing country has no access to advanced technologies.
The presence of a multinational rm may have an impact on the techno-
logical capabilities of the domestic rm by inducing a technology spillover. |
green eld investment might, for example, result in aturnover of trained work-
ers from the multinational rm to the domestic rm thereby improving the
know how of the domestic rm. There are many other venues one can think
of for the °ow of information or know how. Of course an acquisition could
also lead to a technology spillover. ¢ owever, in our model an acquisition
can only cause a spillover into another industry since there exists no other
“rm. | technology spillover in our model simply results in a reduction of the
production cost for the domestic rm 1 to ¢, such that &, >¢, , ¢, , 0.°
The spillover occurs with probability g 2 (0; 1), but the parties may have
private information on whether or not green eld investment does lead to a
technology spillover. We assume that, if a new venture is set up, information
is revealed and both parties compete in quantities under full information.©
The market demand is represented by a simple linear demand function
p = a j X, where the total quantity sold is denoted by x. In order for all
pro tsto benon-negative we impose the following restriction on market size:

a., 2t jCo

9Thus, the technology spillover can result in a full reduction of the production cost in
the sense that ¢; = ¢, or only a partial reduction ¢; > cy.

10T his is for simplicity. Otherwise we get results for incomplete information competition
which simply would make the model more complicated.
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When entering by acquisition the entrant has to use the acquired rm's
technology &;.*! If instead the entrant sets up a new venture he can imple-
ment the superior technology c,. For simplicity the investment cost for a
green eld investment is assumed to be k = 0. | ence, by assumption green-
~eld investment is always a viable opportunity and market entry by Ml E
will always occur.*> The entry cost in case of acquisition is equal to the
acquisition price since no other cost like an adaptation cost is involved. This
acquisition price, P4, is endogenously determined. The multinational enter-
prise can make a take-it-or-leave-it o®er to acquire rm 1.13
The time structure of the entry game is the following:

It stage 1, rm 2 (Ml E) can choose between making a take-it-or-leave-it
o®er to acquire rm 1 (t C), green eld investment or no market entry.

It stage 2, if rm 2 has made an o®er, the incumbent rm 1 can accept or
reject the o®er.

I t stage 3, rm 2 entersvia green eld investment in case rm 1 has turned
the o®er down.

I t stage4, rmsenter competition and pro ts are realized.

Solving this game by backwards induction yields the sub-game perfect
equilibrium of the bargaining game. The exact value of the acquisition o®er
depends on the informational structure and on the nature of competition.

With respect to stage 4 we will analyze in the following section the eBect of
a technology spillover on the entry mode choice for quantity competition and
besides that for price competition. Therefore, we consider a standard model
of horizontal product di®erentiation. Consumers are uniformly distributed
along the unit interval [0,1] with density 1. They receive the surplus s from
consumption of the good but incur a linear transportation cost t. | C is

\We could also assume that the entrant can implement its own technology by adapting
the production facility which would involve additional costs. This would give us the same
qualitative results.

20therwise for k > 0 green” eld investment might sometimes not be viable and therefore
no credible option which in turn can prevent any entry at all as shown in Miller [2001].

13This constitutes a lower bound for the acquisition price. Other bargaining frameworks,
where HC has bargaining power, too, obviously would lead to a higher acquisition price
and thus shift preferences of the MNE in favor of green eld investment.



located at x = 0.MI E can choose between acquisition of ¢ C or a green eld
investment in x = 1.

3 ' ntry M ode Choice under Full I nformation

To begin with, consider the full-information case where both parties know
whether atechnology spillover occursor not. Sincegreen eld investment is by
assumption always viable the acquisition price P in equilibrium is equal to
~rm 1'spost-green eld entry pro t denoted by Y (#;; c;) if no spillover occurs
or %;(cq;c2) in case of a spillover. Thus, Ml E either chooses acquisition at
price P equal to rm 1'sgreen eld pro t or green eld invessment at k =0
otherwise.

De nition 1 % = %;(&1;C2), % = %i(cy; c2), %M = M (&y).

Without a technology spillover acquisition at price P = ¥%; takes place
whenever
1/41\/I » B+ W (1)

In case of a technology spillover acquisition at price P = %, takes place
whenever
1/4'1\/I » Yy + Yy (2

t ow arethe pro tsof both parties and as a result the choice of entry mode
a®ected by a technology spillover? The spillover only occurs when green eld
investment is chosen, but it can be avoided by acquisition of the local com-
petitor. t ence, acquisition has the advantage of becoming a monopolist and
avoiding a potential spillover, but it has the disadvantage of a restriction to
an inferior technology. With green eld investment the technological advan-
tage can be exploited, but then there is competition and also the possibility
of a technology spillover. | saresult of thisit isnot clear in which direction
these eRects in° uence the entry mode choice. It could be argued that acquisi-
tion becomes more attractive if a spillover occursthan in a situation without
a technology spillover since then there is less need for an acquisition. Thus,



more acquisitions should be expected in case of a technology spillover.'#
Quantity competition

I saconsequence of a spillover on the one hand the acquisition price increase,
while on the other the green eld pro t for Mi E decreases since obviously
Yau > %y and %, > Yi,. | priori it isnot clear which of these two eRects domi-
nates. For some parameter constellationsthe e®ect on the green eld pro t is
stronger than the eRect on the acquisition price, while for other parameters it
isthe other way round.'® Surprisingly, however, we can show that even if the
e®ect on the green eld pro t dominates, there is an unambiguous tendency
concerning the impact of a spillover on the entry mode choice: | technology
spillover results in fewer acquisitions.

Proposition 1 With quantity competition a technology spillover reduces the
parameter space for which acquisition is the optimal entry mode.

Proof: See! ppendix.

t ence, with quantity competition a technology spillover results in fewer ac-
quisitions compared to a situation without spillovers. The intuition for this
interesting result is the following. If the eBect on the acquisition price domi-
nates, the impact on the entry mode choice is rather natural. Moreover, the
e®ect on the green eld pro t for MI E dominates only if the di®erence in
technologies is relatively large. | s a consequence there is no further incen-
tiveto acquire since the monopoly pro t then is comparably small relativeto
the green eld pro t for Ml E. Therefore, even though the negative eRect of
a spillover on the green eld pro t sometimes dominates, this ePect is never
strong enough to change the entry mode choice from green eld investment
(without a spillover) to acquisition (with a spillover). Consequently, condi-
tion (2) is more restrictive than condition (1).

In our model, either acquisition is chosen or not, in which case there is green eld
investment. Thus, the number of acquisitions is either 1 or 0. By more acquisitions we
mean that the condition for which acquisition takes place is less restrictive if a technology
spillover occurs.

15See Lemma 3 in the Appendix.



Price competition

t ow robust isthisresult that a spillover, which could be avoided by acquisi-
tion, results in fewer acquisitions? Suppose rms were to compete in prices,
each producing a horizontally di®erentiated product. { gain, a spillover in-
creases the acquisition price on the one hand, but the green eld pro t for
Ml E decreases on the other hand, i.e %; > %, and %, > %,. In contrast
to the case of quantity competition the eRect of a spillover on the green eld
pro t (nearly) always dominates the ePect on the acquisition price.!® Fur-
thermore, this eRect is strong enough to change the entry mode choice from
green eld investment (without a spillover) to acquisition (with a spillover).

Proposition 2 With price competition and horizontally di®erentiated prod-
ucts a technology spillover extends the parameter space for which acquisition
is the optimal entry mode.

Proof: See! ppendix.

t ence, with price competition a technology spillover results in more acqui-
sitions compared to a situation without spillovers. Since the eRect on the
green eld pro t for Ml E dominates, the impact on the entry mode choice
is fairly obvious. More formally, with price competition and horizontally
di®erentiated products condition (1) is more restrictive than condition (2).
Therefore, it is exactly the opposite result than with quantity competition.
Thus, the overall eRect of a technology spillover on the choice of entry
mode crucially depends on the nature of competition. The opposing e®ects
of a spillover are caused by the fact that products are either strategic sub-
stitutes or strategic complements. | technology spillover has basically two
e®ects. 1 direct cost reducing e®ect for i C and indirect competition e®ects
on both rms. With quantity competition products are strategic substitutes.
I s a consequence of this the two eRects on the pro t of i C reinforce and
dominate the competition eRect on Mi E.| nder price competition and hori-
zontally di®erentiated products, pricesare strategic complements. ! ence, the
competition eRect of atechnology spillover on thepro t for Ml E dominates.

16See Lemma 4 in the Appendix.
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4 | ntry Mode Choice when the i ost Coun-
try Firm has Private | nformation about Po-
tential Technology Spillovers

Suppose the domestic  rm has private information concerning the potential
technology spillover. The host country rm is likely to know whether its
workers or managers will be capable of learning and applying new technolo-
gies or know how. The multinational rm does not know whether a spillover
will occur in case of a green eld investment but believes that rm 1's pro-
duction cost will be ¢, or & with probabilitiesq and (1 j q) respectively. If
green eld investment is chosen, information is revealed. Therefore, we then
obtain the standard results of the duopoly game.

In case of acquisition there is asymmetric information about the poten-
tial spillover. The uninformed multinational rm makes a take-it-or-leave-it
o®er and becomes a monopolist in this market if the o®er is accepted. The
domestic rm 1 accepts any o®er which gives at least the pro t that can be
achieved in competition if green eld investment would take place. If the do-
mestic rm rejects the o®er, Ml E entersvia green eld investment and rms
compete in quantities under full information. We obtain the following result
concerning the equilibrium acquisition o®er:'’

Lemma 1 The equilibrium acquisition o®er is
(@) Pa = Y%, if condition (2) is ful lled and q , ¢,
(b) Pa =%, if condition (2) is ful lled and q < ¢,
or if only condition (1) is ful lled,

(c) Pa =0 if neither condition (1) nor (2) is ful lled,

V_Ali%Z
A

where ¢ =

Proof: See! ppendix.

7LLemma 5, in the Appendix, determines the equilibrium acquisition o®er if “rms com-
pete in prices.
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Intuitively, if acquisition is always et cient under full information, i.e. con-
dition (2) is met, and the probability of a spillover is high, i.e. q , @, the
uninformed multinational makes a high o®er Po = Y%; which is always ac-
cepted. In this case the potential loss of making a too high o®er in casethere
is no potential for a spillover is outweighed by the bene ts of becoming a
monopolist (and avoiding the spillover) when actually a spillover would have
occured. On the other hand, if the probability of a spillover is small, i.e.
g <@, it isin asensetoo costly to o®er a high acquisition price. Therefore,
the multinational makes a low o®er P = %;. Moreover, if an acquisition is
et cient if no spillover occurs but inet cient in case of a spillover [i.e. con-
dition (1) met but (2) violated] the multinational always makes a low o®er
Pa = %. + low o®er is accepted only in case there is no potential for a
spillover and otherwise it's rejected. Finally, if acquisition is never et cient,
i.e. the technology di®erence is too large, the multinational prefers not to
make an o®er but rather enters competition via green eld investment.

The overall eRect of | C's private information about a potential technol-
ogy spillover on the entry mode is the following.

Proposition 3 rivate information for HC about a potential technology spill-
over reduces the parameter space for which acquisition is the optimal entry
mode.

Proof: See! ppendix.

Private information for ¢ C results in fewer acquisitions compared to full
information.!® This follows immediately from the determination of the equi-
librium acquisition o®er. Mi E makes a high o®er only if acquisition is ef-
~cient anyway. f ence, a high o®er has no eRect on the overall acquisition
activity but on both parties’ payo®s. This is also true for the case of no
o®er, Pa = 0, where acquisition is always inet cient even with full informa-
tion. If the multinational makes a low o®er, Po = ¥4, this is accepted only
if no spillover occurs. Otherwise a low o®er is rejected. This has no e®ect

In the Appendix, we prove that this result is obtained also for the case of price
competition and horizontally di®erentiated products.
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on the acquisition activity if only condition (1) is ful lled. | owever, the
multinational sometimes enters via green eld investment even though with
full information acquisition would be et cient, i.e. if condition (2) is met.
We can summarize, private information for i C about a potential technology
spillover has a negative eRect on the overall acquisition activity.

For a given spillover, after the acquisition o®er has been made and entry
took place, the question is. which party has an advantage or a disadvantage
because of the asymmetric information? It should be expected that the
informed party gains from having an informational advantage. But as the
following result shows this is not always the case:

Proposition 4 Compared to full information HC gains from private infor-
mation if condition (2) is ful lled and q , @, if there is no potential for a
spillover.

Proof: See! ppendix.

The intuition for this result is pretty straightforward. 1 C can take advan-
tage from private information only if Ml E o®ers more than the actual post
green eld pro t. This happens if the multinational expects a spillover to
occur with a high probability and therefore makes a high o®er, but there
is no potential for a spillover, i.e. a spillover would not have occured. | s
Lemma 1 shows, a high o®er is only made if acquisition is et cient in any
case, i.e. (2) is ful lled. Therefore, the technological di®erence and/ or the
potential technology spillover should not betoo large. In all other situations
t C receives a payo® which is equal to its post green eld entry pro t.

Considering the situation for the multinational rmwe ndthat theM! E
always loses compared to full information if ¢ C gains. Furthermore, the
multinational sometimes forgoes an et cient acquisition if a spillover is ex-
pected to be not very likely but it actually occurs.

Proposition 5 Compared to full information MN su®ers from private in-
formation for HC if condition (2) is ful lled and g < ¢ (q , ), if there is
(no) potential for a spillover.

Proof: See! ppendix.
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I cquisition is et cient in any case and thus condition (2) is ful lled only if
the di®erence in technologies and/ or the technology spillover is su+ ciently
small. Otherwise, if the technology di®erence or the spillover is too large,
the monopoly pro t istoo small relative to the sum of the acquisition price
and the green eld pro t for Ml E. Thus, private information for t C about
the potential technology spillover may have an eRect on payo®s only if the
technological di®erence and therefore the potential spillover is not too large.
Compared to the full information case M E sometimes makes an o®er which
is too high given that no spillover would have occured. Or Mi E sometimes
makes an o®er which istoo low given that a spillover actually occurs. In the
former case the domestic rm gains from its private information, while in the
latter case it makes no di®erenceto! C.

5 ' ntry M ode Choice when the M ultinational
nterprise has Private Information about
Potential Technology Spillovers

| ow suppose that the multinational enterprise has private information about
the potential technology spillover. Mi E might, for example, know whether
local workers are going to get in contact with sensible information concerning
the production technology that might be of valueto the domestic competitor.
The domestic  rm does not know whether a spillover will occur in case of a
green eld investment, but believes that its production cost will be ¢c; or &
with probabilitiesq and (1 j q) respectively. i gain, if green eld investment is
chosen, information isrevealed and both parties compete in quantities under
full information.

The informed multinational makes a take-it-or-leave-it o®er. By choosing
an appropriate o®er the Ml E may signal whether there is potential for a
spillover. In a pooling equilibrium information is not revealed by the o®er. In
thiscasethe domestic rm accepts any o®er which gives at least the expected
post green eld entry pro t, i.e. E[%] = q%; + (1 i q)%. In a separating

14



equilibrium information is revealed and the domestic rm can distinguish
between both types of Ml E, i.e with or without potential for a technology
spillover. In this casethe domestic rm accepts any o®er which gives at least
the respective post green eld pro t. | gain, if the o®er is rejected or if no
o®er is made, Ml E enters via green eld investment and rms compete in
quantities under full information. The following result is obtained:

Lemma 2 There exist three possible equilibria for the acquisition o®er.

1. If WM, E[¥u] + % there exists a pooling equilibrium where MN
o®ers Pa = E[%4], and this o®er is accepted in equilibrium.

2. If Yy + %, > ¥UM | Y, + Y, there exists a separating equilibrium,
where MN makes a high o®er, P = %, only if there is potential for
a spillover. This o®er is accepted in equilibrium. Otherwise no o®er is
made.

3. If %y, + Y%, > %M there exists a pooling equilibrium where no o®er is
made.

Proof: See! ppendix.

The intuition for this result is the following. In pooling equilibrium 1. in-
formation is not revealed since Ml E makes the same o®er, Pao = E[Y4],
independently of whether there is potential for a spillover or not. This oc-
curs in equilibrium if it is pro table for both types of Ml E to make such an
o®er.!® If the multinational gains from such an o®er only if there is potential
for a spillover, information isrevealed in separating equilibrium 2. Sincethen
t C can distinguish the types of Mi E it will only accept an o®er Pa , Y if
there is potential for a spillover. Therefore, the equilibrium o®er israised to

¥Typically signalling games have many equilibria. In our case the problem is that
several o®ers can be supported as a pooling equilibrium with di®erent sets of beliefs. To
be more precise, any o®er Pa 2 (E['1]; %;) can be supported as a pooling equilibrium. In
these equilibria acquisition is more expensive and therefore the parameter space for which
the respective equilibrium exists is more restricted compared to the one considered here.
Thus, in a sense Pa = E[%;] constitutes a lower bound for the acquisition price.
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Pa = %, if there is potential for a spillover and otherwise the Mi' E makes
no o®er. Finally, in pooling equilibrium 3. acquisition is not pro table for
either type of Ml E. | ote that the proposed equilibria might exist at the
same time. More precisely for certain parameter constellations the pooling
equilibrium 1. and the separating equilibrium 2. or both pooling equilib-
ria exist simultaneously.?® The separating equilibrium 2. and the pooling
equilibrium 3. are mutually exclusive.

t ow is the acquisition activity a®Rected by private information for Mi E
about a potential technology spillover? From inspection of the equilibrium
acquisition o®ers it follows that for certain parameter constellations an ac-
quisition, which under full information would have been et cient, not takes
place. This happens whenever the multinational rm makes no o®er but (1)
isful lled and a spillover occurs. t owever, asthe following result claims, un-
der certain conditions acquisition is chosen even though with full information
the multinational rm would have chosen green eld investment:

Proposition 6 If condition (2) is not ful lled, private information for MN
about a potential technology spillover extends the parameter space for which
acquisition is the optimal entry mode compared to full information in case of
pooling equilibrium 1., i.e. Pa = E[¥4].

Proof: See! ppendix.

The intuition for this result is straightforward. If (2) is not ful lled the
M E choosesgreen eld investment under full information if a spillover occurs
simply because acquisition would have been too expensive. With private
information Ml E o®ers a cheaper acquisition price, P = E[¥4], in pooling
equilibrium 1. and this is always accepted. Thus, acquisition is chosen even
if otherwise a spillover would have occured. | ote, however, that this result
holds only if this equilibrium is selected since for the relevant parameter
constellation the pooling equilibria 1. and 3. coexist.

To summarize, we nd that under certain conditions the acquisition ac-
tivity isenhanced by private information for Ml E. ! salready mentioned, on

20See Proof of Lemma 2 for a formal description.
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the other hand, private information sometimes prevents et cient acquisitions.
| espite of the opposing eRectsthe overall eRect of Ml E's private information
about a potential technology spillover on the entry mode is unambiguous.

Proposition 7 rivate information for MN about a potential technology
spillover reduces the parameter space for which acquisition is the optimal
entry mode.

Proof: See! ppendix.

Thus, private information for Ml E results in fewer acquisitions compared to
full information.?! The multinational enterprise sometimes makes no acqui-
sition o®er at all even though this would be et cient under full information.
With full information acquisition is et cient if no spillover occurs and (1) is
met. In the same situation but with private information for Ml E no o®er
is chosen in case of separating equilibrium 2. or pooling equilibrium 3. The
positive eBect of private information on acquisition activity which was stated
in Proposition 6 is more than compensated by these two negative eects.??

Which of the parties gains and which su®ers from private information for
MI E about a potential technology spillover for a given spillover? | gain, it
could be expected that the informed party can take advantage of its infor-
mation. | owever, this must not be in general the case. In fact it can be
exactly the opposite way with the uninformed { C gaining from asymmetric
information. The reason for this result isthat Mi E sometimes o®ers more
than the actual post green eld pro t to acquiret C.

Proposition 8 Compared to full information HC (gains) su®ers from pri-
vate information for MN in pooling equilibrium 1., i.e. Pa = E[%], if there
is (no) potential for a spillover.

Proof: See! ppendix.

21 Again, this result is independent of the form of competition as shown in the Appendix.

22Furthermore, the problem of equilibrium selection should be remembered. The result
of Proposition 7 is straightforward if instead of pooling equilibrium 1. with Po = E[¥4]
pooling equilibrium 3. with P5 = 0 is considered in the respective parameter space.

17



The acquisition price Pa = E[%;] istoo low compared to full information if a
spillover occurs but it istoo high given that no spillover would have occured.
In all other situations! C receivesa payo® which isequal toitspost green eld
pro t with full information independently of whether green eld investment
or acquisition takes place.

For the multinational rm it is exactly the other way round when the
equilibrium acquisition o®er is equal to Pa = E[¥4]. Thus, MI E might
gain or su®er from having private information. But there are additional
disadvantages:

Proposition 9 Compared to full information

(@) MN gains (su®ers) from private information in pooling equilibrium
1., i.e. Pa = E[Y4], if there is (no) potential for a spillover, or

(b) MN su®ers from private information if condition (1) is ful lled, if
there is no potential for a spillover.

Proof: See! ppendix.

The multinational rm takes advantage of its private information only if in
pooling equilibrium 1. a spillover would have occured. Otherwise Ml E has
a disadvantage in pooling equilibrium 1. Moreover, in all other cases, if
technologies are su+ ciently similar, i.e. (1) ful lled, and there is no potential
for a spillover, Ml E chooses green eld investment even though acquisition
would have been et cient. | ence, the multinational enterprises then su®ers
from its private information too. In all other situations the Ml E achieves
the same payo® as with full information.

I gain, private information for Ml E about the potential spillover may
have an e®Rect on payo®s only if the technological di®erence is suzx ciently
small. 1 owever, thisis a bit di®erent from the situation with private infor-
mation for ! C about the potential spillover. In some sense the circumstances
for which private information may have an eRect on payo®s are more limited
ift Cisprivately informed than if Ml E is privately informed. In the former
situation asymmetric information may have an e®ect only for very similar
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technologies (i.e. condition (2) ful lled). In the latter it may have an eRect
also for not too similar technologies (i.e. condition (1) ful lled).

6 Comparison of the Di®erent I nformational
Scenarios from an @ x Ante Perspective

In this section, we compare the di®erent informational scenarios from an ex
ante perspective. This enables us to judge which of the described situations
should be in the interest of the parties if they were able to choose between
being informed or uninformed in the rst place, i.e. before any other decisions
aredetermined. | priori one might expect that it is always in the interest of
either party to have private information on the potential technology spillover.
It least from an ex ante perspective parties should be able to take advantage
from being privately informed, even though ex post this must not bethe case
in general as we have already shown. ! owever, the following result states
that thisis not the case for the multinational enterprise.

Proposition 10 x ante MN always (weakly) prefers full information over
any kind of asymmetric information.

Proof: See! ppendix.

This is particularly surprising given the fact that the Ml E proposes the ac-
quisition o®er and might thereby further exploit an informational advantage.
What is the reason for this result? Intuitively, we can state that signalling
its type is too costly for Mi E in some sense from an ex ante perspective.
In order to be able to separate the spillover inducing type from the one that
has no potential for a spillover, Ml E must refrain from announcing a posi-
tive acquisition o®er if no spillover occurs even though this would be et cient.
Moreover, Ml E cannot separate in case an acquisition would only be et cient
if thereis no potential for a spillover since any positive o®er can be pro tably
replicated by the spillover inducing type. To summarize, we can conclude
that the multinational enterprise sometimes must forgo et cient acquisitions

19



and istherefore not able to take advantage of its private information. Obvi-
ously, private information for { C about the technology spillover cannot be
in theinterest of Ml E.

With respect to the host country rm we obtain the more straightforward
result that private information is prefered from an ex ante as well as from an
ex post perspective.

Proposition 11 x ante HC always (weakly) prefers to have private infor-
mations.

Proof: See! ppendix.

Intuitively, the domestic rm can take advantage of private information since
there is no signalling cost involved. Some kind of signalling and information
revealing takes place by rejection of an o®er, which will only happen in case
there is potential for a spillover but a low o®er is made.

Obviously, there is a di®erence between the ex ante and the ex post pref-
erencetowardstheinformational situation. Thisisnot very surprising sincea
divergence in ex ante and ex post considerationsis a common feature of many
economic issues. What is surprising is the fact that the multinational rm
would not choose to have private information about the potential technology
spillover inthe rst place. In somesense M E hasthe disadvantage of having
to make an acquisition o®er in both scenarios of asymmetric information.

7 Discussion and Conclusions

In the existing literature on Fl | there is no well developed theory of the
determinants of the choice between green eld investment and acquisitions.
| evertheless, it is well recognized that this issue is very important both
from a host country perspective and from the perspective of a multinational
enterprise. | sempirical evidence suggests, the strategic entry mode choice is
a®ected by various rm speci ¢ and country speci ¢ factors. | mong others
the potential for technology spillovers seemsto play an important role. We
contributetotheliterature by providing a simpletheoretical model to analyze
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the e®ect s of technology spillovers on the choice of entry mode. In particular,
we examined the eRect of asymmetric information about the potential for a
spillover on the entry decision.

First, we showed that under full information the overall eRect of a po-
tential technology spillover crucially depends on the nature of competition.
With quantity competition a technology spillover results in fewer acquisi-
tions. With price competition and horizontally di®erentiated products a
spillover has exactly the opposite eRect. Theses contrary e®ects are caused
by the fact that products are either strategic substitutes or strategic comple-
ments under the two forms of competition.

Previous work emphasized that asymmetric information may be a hin-
drance to the formation of mergers. In contrast, our approach analyzes its
e®ects on both alternative modes of foreign entry. For the two scenarios of
asymmetric information we also nd that this has a negative eRect on the
overall acquisition activity. The reason for this is that the multinational
enterprise sometimes must forgo or forgoes otherwise et cient acquisitions.
Furthermore, this result is independent of the nature of competition. Even
though the overall eRect is unambiguous, we nd that under certain condi-
tions private information for Mi E results in acquisitions which would not
have taken place under full information.

Finally, we proved that the domestic rm is always better o® when being
privately informed. Interestingly, however, the multinational rm would ex
ante prefer full information rather than private information about the poten-
tial for a spillover. With private information the Ml E sometimes must forgo
et cient acquisitions and also sometimes chooses inet cient acquisitions.

Theresultsof our theoretical model are consistent with empirical evidence
on foreign market entry. R& intensive rmsrather prefer to enter a foreign
market via green eld investment (Caves and Mehra [1986], Meyer [1998]).
Moreover, investors with weak competitive advantages use acquisitions, while
investors with strong advantages nd green eld investment to be the more
et cient entry mode.?® Our theoretical resultscon rm that acquisition should

23See Hennart and Park [1993] and Andersson and Svensson [1994].
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bethe prefered mode of entry if the technology di®erence is not too large and
otherwise green eld investment is more et cient. Spillovers may only occur
if there exists a certain technology gap. ! owever, there is evidence that
spillovers are more likely generated if the technology gap is not too large
(I u [2000]).%* In our model, a spillover can occur (if at all) only in case of
green eld investment. Green eld investment takes place either under certain
conditions for an intermediate technology di®erence or if the multinational
- rm possesses a very superior technology. For an intermediate technological
di®erence our results exactly indicate that green eld investment is chosen
whenever the probability of a spillover is sut ciently high. This in turn
can lead to a technology spillover. Concerning the case of a very superior
technology, we would argue that whether in reality a spillover occurs again
depends very much on the absorptive capacity of the domestic rm. Of course
in our model this has no eRect on the entry mode choice since for a large
technology gap the Mi E always prefers green eld investment.

I n extension of the model could include the analysis of the choice of
entry mode when there are more potential targets for acquisition in the mar-
ket. In this case it is well known that the scope for a pro table merger is
limited.?®> Moreover, it then would be necessary to determine exactly under
which circumstances a spillover occurs and whether it bene ts all companies
in the respective market. These and other considerations are left for future
research.

24The stock of human capital limits the absorptive capacity of a developing country, as
already emphasized in Nelson and Phelps [1966] and empirically tested by Benhabib and
Spiegel [1994].

25gee, for example, Salant, Switzer and Reynolds [1983], Levin [1990], Kamien and Zang
[1990] or Gilbert and Newbery [1992] for theoretical discussions.
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Appendix

A) T he e®ect of a technology spillover on the green eld pro t and
on the acquisition price

Lemma 3 With quantity competition a technology spillover, i.e. a decrease
in ¢;, always results in a decrease in Y, while P increases.

Proof:

With asymmetric coststhe green eld pro t for the MI E and the acquisition

price are
y = @i2+a)® o (@i 26 +6)°
2 9 y TA 9 .

| i®erentiating Y, and P with respect to ¢; we get

d%,  2(a j 2c, +Cy) -

0;
de_ 9

dPa _ _4(aj 2c;+cCy)
de_ ! 9
since by assumption a > 2c; j ¢,. Moreover,

<0

@ o —dPAC )
‘d42‘<‘d A L5 Za

de, deg
Therefore, the eRect of a marginal reduction in ¢y, i.e. a technology spillover,

on thegreen eld pro t of Ml E dominates only if the di®erence in technolo-
gies is suzx ciently large.

Q.EJ .

Lemma 4 With price competition and horizontally di®erentiated products a
technology spillover, i.e. a decrease in c;, always results in a decrease in Y%,
while P (weakly) increases.
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Proof:

Consider a standard model of horizontal product di®erentiation with rms
competing in prices. Consumers are assumed to be uniformly distributed
along the unit interval [0,1] with density 1. { Cislocated at x =0and MI E
can choose between acquisition of : C or a green eld investment with k =0
in location x = 1. Consumers receive the surplus s from consumption but
they have to incur a transportation cost t which is linear in the distance to
the rm from which the good isbought. | epending on market characteristics
there are three situations that have to be considered.?® The pro t for the
multinational rm and the acquisition price in these three cases are:

Case 1: If t < ©L%2 Ml E can force its competitor out of the market by a
green eld investment:

Yo=cCrjCoit Pa=0:

Case 2: Ift , @2 ands , 2(c; +c, +3t), there exists a marginal consumer
with location x who is indi®erent between buying from: C or Ml E:

_@ic+3n’ o (GG +3n°

- 18t AT 18t ‘

Case 3: Both rms have local monopoly power over their consumers. | ere,
two more situations have to be considered:

(@ Ift , =42 and %(cl +c,+3t) >s> %(201 + ¢, + 3t), prices are chosen
such that the marginal consumer at x is indi®erent between the rms and
between buying or not:

Wi

>

| |
6S §C1iSC i3t C1jC+3t

6 6t '

A ' |
6Si5C; §C i3t CrjcCp+3t

6 6t
(b) Ift , 2i2 and $(2c; + ¢, +3t) . s, | C chooses its monopoly price
and MI E sets a price such that there exists a consumer who is indi®erent

1/42 =

>

PA:

26See Miiller [2001] for a detailed analysis.
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between the rms and between buying or not:

A 1A |
3s§Cj2,ij2t 2t+clislp_(sicl)2_
) A— — = -

Vo =
2 2 2t 4t

| i®erentiating %, and P with respect to c; in the di®erent cases we get:

Case 1: ‘“‘ e =1 %=

' dcy

Case 2: d/42 — C1|Cz+3t 0 dPaA — C1iC2i3t o 0
ot ' dcy 9t )

. d% — 3s 2c dPa — 5c1j2c0j6tj3s

_l_l_l_Z_l_ _l_l_Z_l_l_

Case 3: (a) 52 i >0, G2 21 <0
1/42 — 2sjcijcojt dPa — i |01
(b) de; — 2t >0, dep <0.

Moreover, it is easy to see that in Case 1, Case 2 and Case 3 (b) we have

“dYo-  dPaC
_%_ - _dPA_;
de_ dCl
while in Case 3 (a)
~dYip - —dPA— for 2it = t = 4(01102) _and

dciy = dCl

~d¥p- o -dPa- for t > 4(C1.C2)
dCl d

Therefore, the e®ect of a marginal reduction in ¢y, i.e. atechnology spillover,
on the green eld pro t of Ml E always dominates except under certain con-
ditions for Case 3 (a).

Q.E. .
B) Proofs

Proof of Proposition 1.

We simply have to show that with quantity competition condition (2) is
more restrictive than condition (1). The monopoly pro t with technology &;

is given by @ 82
_@ic),

Y 2
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The green €ld pro tsfor both parties if or if not a spillover occurs, respec-
tively, are given by

(@i2e+¢)? , _ (@i 2+c)?

1 —
Yy =

9 9 ’
(@i 281 +cy)? (@i 2c, +&)?
Y = 9 ; T = 9 ;

Thus, condition (1) becomes

@i &)’ (@i2+c)® (ai2+e)?
4 ” 9 9 '
g—
»a,5% 14028 (1)
D a, 11&; j 10c;: (29
(The other solution can be neglected since by assumption a , 2&; j C5.)

Condition (2) becomes

@it)’ @i2+c)® (ai2o+c)

4 9 9
a
» &, 9% j4coi4c; 86 cfj 26iC, + 2% j 281y +CE
q
Da, % j40id+6 (Bic)2+ (ki)™ (2)

(The other solution again can be neglected).
l ene¢ =& jc, >0 Where¢ isthe potential spillover.
Condition (2) is more restrictive than condition (1°) if

q

98 j 4C, j 4C, + 6 2 § 28.C, + 287 j 28ic, +C2 > 118 j 10c

, 1782 j 12&.c, j 228.c; + 5¢2 + 12¢,¢, > 0
- 128, j 12c, +5¢ > O:

The nal inequality holds since ¢; > ¢, and ¢ > 0.
Q.E. .
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Proof of Proposition 2:

We have to show that with price competition and horizontally di®erentiated
products condition (1) is more restrictive than condition (2). The monopoly
pro t with technology & is

8

<Sitié1 ,ifs,é1+2t,

=GB otherwise.

I cquisition is the optimal mode of entry if the respective monopoly pro t
exceedsthe sum of thegreen eld pro t for Ml E and of the acquisition price,
which isre® ected in conditions (1) and (2). By Proof of Lemma 4 we already
know that the eRect of a marginal reduction in c; on the green eld pro t
for MI E dominates the e®ect on the acquisition price in all cases except
under certain conditions for Case 3 (a). Therefore, it is obvious that in all
these other cases a spillover results in acquisition becoming relatively more
attractive, or, in other words, condition (1) being more restrictive than (2).
The green eld pro tsfor both partiesin Case 3 (a) if no spillover occurs are
given by A 1 1
6S i S jCo i3t Crji+3t
N 6 6t ’
A ! !
Gsjé goC i3t & jc+3t
6 6t '

yM _
yM =

p]

%1:

>

%2:

Thus, condition (1) becomes

3 3 - 3 3 -

(sit1)? 65i581§Coj3t Coi&i+3t . 65jé1j5cri3t & jCo+3t
4t > 6 6t 6 6t

s

1 1
- 5061+2t§2 5(61 i C2)2+§t(él i C2+t)

S

1 1
D)s=t+2tj2 5(91 i C)2+ Et(el i C+1): (1)

(The other solution can be neglected since in Case 3 we have s < &, + 2t.)
t owever, condition (1%) can never be ful” lled because in Case 3 (a) we must
have s > $(2&, + ¢, + 3t):

s

1 1 1
5(2331"'02"'3'() >e +2t§2 §(€1 i 02)2"'5'((61 i Co+t)
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, Ot2 + 12t&, j 12tc, > j3(&; i €)%

The nal inequality holds since &, > c,.

Thus, in other words, without a spillover green eld investment is always the
optimal entry mode in Case 3 (a). If, on the other hand, a spillover occurs
this will at least not result in fewer acquisitions independently of whether
condition (2) can be ful lled in Case 3 (a). | ote nally that in Case 3 (b)
acquisition will never take place anyway.

Q.E. .

Proof of Lemma 1:

In equilibrium Mi E will obviously never o®er P, > %, since the domestic
“rm accepts Pao = %, anyway. We can also ignore any o®er 0 < P < %
which will always be rejected by the domestic rm and it is payo® equivalent
to an o®er P, = 0. Moreover, any o®er %; < P < ¥%,; cannot be an equilib-
rium o®er since this would only be accepted if no spillover occurs which can
also be achieved by o®ering P = %;. Therefore, the multinational rm will
o®er Pa = Y%, or Pao = %; or Po = 0 depending on the et ciency of acquisition
and on the probability of a spillover.

If (2) is met, acquisition is et cient independently of a spillover. The multi-
national prefersto o®er Py = %, instead of Po = %, if the probability of a
spillover q is high enough such that the gain from becoming a monopolist
outweighs the loss of a too high o®er in case no spillover would have occured:

W' i Yy s O + (L Q)R i Yl
Yo i — A
,q’l/‘@/l i%liﬂz_q.
Where ¢ 2 (0; 1) since %, > %, and by (2).
If only condition (1) is ful lled acquisition at price Po = %, is et cient and
will be accepted only if there is no potential for a spillover. Otherwise this
o®er isrejected. If acquisition is never et cient P = 0 is chosen.

Q.E) .
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Proof of Lemma 2:

There are three types of possible equilibrium acquisition o®ers P, which can
be supported by di®erent sets of beliefs for di®erent parameter constellations:

1.+ pooling equilibrium in which the M E makes an o®er which isalways
accepted.

2. | separating equilibrium in which Ml E makes an o®er only if thereis
potential for a spillover. This o®er is accepted. Otherwise Ml E makes
no o®er.

3. I pooling equilibrium in which Ml E never makes an o®er indepen-
dently of its type.

Pooling equilibrium 1.: Consider an acquisition o®er with Pa = E[%4], where
E[%1] = 9%; + (1 j q)¥% and suppose that each type of M E makes such an
o®er. | ccording to Baye's rule the updated belief of t C isthen =g, i.e.
t C does not learn anything. For the out-of-equilibrium belief Baye's Rule
cannot be applied and! C isfreeto believe anything. | owever, updating has
to be consistent with the equilibrium strategies. The proposed equilibrium
acquisition o®er can be supported by an out-of-equilibrium belief = 1. Such
an equilibrium existsif both types of MI E, i.e. with or without potential for
a spillover, gain from such an o®er:

YM § E[¥] » %o

. Y . Elfa] + % (3

Separating equilibrium 2.: The Mi E with potential for a spillover makes a
high o®er Po = ¥%,, whilethe other type makesno o®er. Thus, ! C can always
updateitsbeliefsaccording to Baye'sRule. Therefore, if P = %, isobserved,
the updated belief becomes ¢ = 1 and otherwise ¢ = 0. The proposad
equilibrium exists if condition (2) isful lled and if it's not worthwhile for the
type of Ml E without potential for a spillover to imitate, i.e. if

' i Yy <Y
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. Yo+ Yy >t (4)
Obviously, conditions (4) and (2) can be simultaneously ful lled since %, >

.

Finally, pooling equilibrium 3. with Po = 0 exists if condition (2) is not
ful lled. Inthiscaseit isnot et cient for aMi E with potential for a spillover
to acquire. Thetypeof Ml E without a potential for a spillover isnot ableto
separate since any positive o®er could be pro tably replicated by the other
type of Ml E.

The proposed equilibria can exist at the sametime. For certain parameter
constellations the pooling equilibrium 1. and the separating equilibrium 2. or
both pooling equilibria exist simultaneously. More precisely, conditions (3)
and (4) can be ful lled at the same time and therefore equilibrium 1. and 2.
exist simultaneously if

YM § E[Mn] » %o o Y § Yy

Both pooling equilibria may coexist since (3) can beful lled and at the same
time (2) can be violated if

Yo" i Ela] - %o > Y > § Yy

In short, coexistence is only given if (3) or (4) are ful lled. Otherwise all
proposed equilibria exist independently of each other. Finally, the separat-
ing equilibrium 2. and the pooling equilibrium 3. are obviously mutually
exclusive by (2).

Q.E. .

Proof of Proposition 3:

By Lemma 1 with private information for ! C acquisition is chosen whenever
it is also et cient with full information except for the case where (2) is ful-
“lled and q < ¢. In this case, if there is potential for a spillover, green eld
investment takes place even though acquisition would have been et cient.

Q.E. .
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Proof of Proposition 4:

t C can gain only if Ml E o®ers more than the actual post green eld pro t
fort C. Thishappensif (2) isful lled and q , €, but thereisno potential for
a spillover. In thiscase Ml E makes a high o®er, Po = %, ift C isprivately
informed, while Ml E would make a low o®er, Po = %, with full information.
Condition (2) is ful lled if the technology di®erence and/or the potential
spillover, i.e. & j c; and/or ¢ =&, j ¢, are not too large as inspection of
condition (2°) in proof of Proposition 1 displays. In all other situations! C
receives the same payo® with private information as with full information.

Q.E) .

Proof of Proposition 5:

M E su®ers form private information if either the domestic rm is acquired
too expensive or acquisition inet ciently not takes place. This can happen
only if (2) isful lled. Inthiscaseifq , ¢ Ml E o®erstoo much if thereis no
potential for a spillover or if g < ¢ Ml E o®erstoo little and thus acquisition
not takes place if a spillover actually occurs. In all other situations Ml E
receives the same payo® with private information as with full information.

Q.E. .

Proof of Proposition 6:

With full information if condition (1) is met but (2) is not ful lled and
a spillover occurs, Ml E chooses green eld investment since acquisition at
price Po = Y%, istoo expensive relative to the monopoly pro t. If no spillover
occurs MI E acquires the domestic rm at price P = %;. With private
information for M E the acquisition price in pooling equilibrium 1. becomes
Pa = E[%;] and this is always accepted. Therefore, the acquisition price is
low enough for acquisition to be pro table even if there is potential for a
spillover. Since for certain parameter constellations the pooling equilibrium
1. exists, if (3) isful lled and simultaneously (2) violated, private information
for Ml E may thus lead to more acquisitions than full information.

Q.E. .
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Proof of Proposition 7:

By Lemma 2 with private information for Ml E, if condition (1) is met, in
separating equilibrium 2. or pooling equilibrium 3. acquisition inet ciently
does not take place if there is no potential for a spillover. Therefore, private
information has a negative e®ect on the acquisition activity. { owever, by
Proposition 6 pooling equilibrium 1. leads under certain conditions to more
acquisitions than full information. But overall this positive eRect on the ac-
quisition activity is more than o®set by the two negative e®ects.

More formally, pooling equilibrium 1. results in acquisitions which would not
have taken place under full information within the parameter space in which
conditions (1) and (3) are met and condition (2) is violated. Separating
equilibrium 2. and pooling equilibrium 3. may result in green eld invest-
ment, while for full information acquisition would have taken place within
the parameter space in which condition (3) isnot ful lled but conditions (1)
and (4) aremet. Since conditions(2) and (3) cross for somevalueof g 2 (0; 1)
the former parameter space must be more restricted than the latter.?’

Q.E. .

Proof of Proposition 8:

From the view of ¢ C in pooling equilibrium 1. the acquisition price Pa =
E[%;] is too small compared to the acceptable o®er under full information if
there is potential for a spillover and it istoo large otherwise. Therefore, | C
SuRers from private information for M E in the former case, whileit gainsin
the latter. In all other situationst C receives a payo® which is equivalent to
its post green eld pro t independently of whether acquisition or green eld
investment is chosen.

Q.E. .

27See Figure 1 for a graphical illustration. In Figure 1 the parameter space for which
pooling equilibrium 1. results in more acquisitions is represented by the triangle between
the lines (2) and (3) and q = 0. The other situation is represented by the triangle between
the lines (1) and (3) and g = 1. Note that the former space is always more restricted than
the latter independently of the exact relation between conditions (1), (2), (3) and (4).
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Proof of Proposition 9:

Mi E gains from having private information only in pooling equilibrium if
there is potential for a spillover. In this situation the acquisition price P =
E[%;] is smaller than it would be with full information. The multinational
cannot take advantage of its private information in any other situation. On
the other hand, M| E acquirest C at atoo high price in pooling equilibrium
1. if no spillover would have occured. Moreover, M E also su®ers from being
privately informed if condition (1) is ful lled and a spillover does not occur.
In this case with full information acquisition would have been et cient but
green eld investment is chosen if Ml E is privately informed.

Q.E. .

Proof of Proposition 10:

First, we derive the expected payo®s for Mi E for the di®erent informational
scenarios.
1. Rull Information:

ElVa] = oy + (1§ 0¥
(@) E[%] = % § E[ts], if conditions (1) and (2) are ful lled.
(b) E[¥i] = q¥, + (1 § q)[%" § %], if only condition (1) is fullled.
(¢) E[%,] = g%, + (1 § q)%,, if none of the conditions is ful lled.

2. Private Information for ! C:

(a) Elojq » 6] ="%" i % or

E[%2jq < 6] = q¥%+(1jq)[%) j %], if conditions (1) and (2) are ful lled.
(b) E[¥io] = 9%, + (1 § q)[%" § %], if only condition (1) is fullled.
(¢) E[%] = g%, + (1 § q)%,, if none of the conditions is ful lled.

3. Private Information for M| E:

ElYa] = 9% + (1§ q)¥%:

33



(@) E[t] =% § E[%], if (3) is ful lled.
(b) E¥i] = q[¥%)" § %]+ (1§ q)%,, if conditions (2) and (4) are ful lled.
(c) E[Y] = g%, + (1 § q)%, if (2) isnot ful lled.

Comparison of the di®erent expected pro ts for Ml E shows that the full
information expected pro t always weakly dominates the expected pro t
with asymmetric information. More precisely, expected pro tswheni C has
private information are equal to the full information case except in (a) where
the expected pro t with full information is higher:

1: ¥ § E[%1] > %M § %,, which obviously is ful lled.

2: UM § Ef] > Qllp+(Li PR i %] o WM > %y +1y, which is ful lled by (2).

| ow we compare expected pro ts with full information and with private
information for M E. Pooling equilibrium 1. and full information yield the
same expected pro t if (2) ismet. Otherwiseif (2) isnot ful lled the expected
pro t with full information is higher:

Q% + (1§ Q)" § %] > " i B[] - Yy + Yy > ¥

Separating equilibrium 2. always yields a lower expected payo® than the full
information expected payo®:

UM § E[Ya] = q@va § Y]+ (1§ )% . %M > % +%, , which is ful lled by (2).

Finally, pooling equilibrium 3. yields the same expected payo® as with full
information if (1) is violated. Otherwise if (1) is ful lled the full information
expected payo® is larger:

Qo + (1§ Q)" i %l > Oy + (1§ Q¥ 5 Yo" > Py + Wy

Q.E. .

Proof of Proposition 11:

t C's expected payo® is equal to

Elfu] =% + (1 i q)%
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except for the case of private information for ¢ C and condition (1) ful lled.
In this case if (1) is met the expected payo® is

ElValq » ] =¥; or

E[Y1jq < ] = q%; + (1 § q)%1:

Thus, | C always receives the same expected payo® with the above exception
in all cases. Sincefor q , ¢ theexpected payo® islarger,! C (weakly) prefers
private information.

Q.EJ .

Relative relation between conditions (1) - (4):

q’ill -

T

Figure 1. Relation of conditions (1) - (4) under quantity competition.
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C) Asymmetric information and price competition

We will now show that the eRects of asymmetric information about a po-
tential technology spillover on the entry mode remain qualitatively the same
for the case of price competition with horizontally di®erentiated products.
t ence, asymmetric information reduces the parameter space for which ac-
quisition is the optimal entry mode. The main di®erence is that condition
(1) is more restrictive than (2), as already shown in Proposition 2.

The eRects of asymmetric information di®er with respect to the equilib-
rium acquisition o®er, if the domestic rm has private information about
potential technology spillovers:

Lemma 5 The equilibrium acquisition o®er is

(@) Pa =Y, if condition (1) is ful lled and q , ¢,
or if only condition (2) is ful lled and q , &

(b) Pa =¥, if condition (1) is ful lled and q < @,

(c) Pa =0 otherwise,

Y i % — Yyt i

where @ = g, N0 8= TRy

Proof:

I sargued in proof of Lemma 1, Ml E will o®er Py = Y%;, PAo =%; or PAo =0
depending on the et ciency of acquisition and on the probability of a spillover.
If (1) ismet, acquisition iset cient independently of a spillover. Mi E prefers
to oO®Rer Pa = %, instead of Pa = %, if the probability of a spillover q is high
enough such that the gain from becoming a monopolist outweighs the loss of
a too high o®er in case there is no potential for a spillover:

Yl i Yap s Q¥ + (1§ Q[ i %l

%li%l _q‘
,q,l/“llvli%lil/_‘lz '

Where ¢ 2 (0; 1) since ¥%; > %, and by (2). Otherwise Ml E o®ers Pa = %;.
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If only condition (2) isful lled acquisition is et cient only if thereis potential
for a spillover. Ml E prefersto o®er Po = %, instead of no o®er, Po = O, if
the probability of a spillover g is high enough:

Y § Yy 5 Q% + (1§ Q)%

Yo + ¥ i Yy _
-4 Yoo i Y -
Where g2 (0; 1) since: 1. Ya, +%, > %y +%, > %M, because (1) isnot ful lled.
2. % § Yip > Yy + ¥ i " L W' > Yy + Y, by (2).
Otherwise acquisition is not et cient and hence P = 0 is chosen.

Q.E) .

Lemma 5 shows that Proposition 3 is valid also with price competition.
I symmetric information reduces the parameter space for which acquisition
is the optimal entry mode. The reason for this is the following. With pri-
vate information for MI E green eld investment is chosen, while acquisition
is et cient with full information, if:

1. (1) isful lled and q < ¢.

2. only (2) isful lled and q < ¢ and a spillover occurs.

On the other hand, if (2) isful lled and q , & but there is no potential for a
spillover, Mi E chooses acquisition even though under full information green-
~eld investment would have taken place. | owever, overall this positive eRect
on the acquisition activity is more than o®set by the two negative eRects.

If Mi E has private information about potential technology spillovers
Lemma 2 still applies. Moreover, Proposition 7 remains also unchanged. In
contrast to quantity competition condition (1) is more restrictive than (2).
| s a consequence, there cannot exist parameter constellations where under
private information for M! E acquisition takes place even though with full
information Mi E would have chosen green eld investment. ¢ owever, there
are cases where Ml E makes no acquisition o®er even though this would have
been et cient under full information, i.e. in separating equilibrium 2. Thus,
private information for Ml E reduces the parameter space for which acquisi-
tion is the optimal mode of entry. Figure 2 gives a graphical illustration of
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conditions (1) - (4) under price competition:

Relative relation between conditions (1) - (4):

Figure 2. Relation of conditions (1) - (4) under price competition with hori-
zontally di®erentiated products.
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