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Abstract

This paper analyses the choice of full versus shawnership of the production

affiliate made by Italian multinationals in Asiaaded on an entirely new firm-level
dataset, constructed by the author. The decisiontéonalise production, rather than
relying on a local partner, is driven by the threfiDissipation of Intangible Assets

both at a theoretical and an empirical level. Irtipalar, we show that full ownership

is more likely to emerge in Asia for Italian firreedowed with better technology and
human capital, or belonging to high tech sectors.

Keywords: Intangible Assets, ownership, wholly-owned subsidigoint-venture,
Asia
JEL: F23, C25, O5

" | am grateful to Matteo Carminati, Paolo Epifaniafl Filippini, Andrea Fosfuri, Rodolfo Helg, Giararco
Ottaviano and participants in seminars at Boccomivérsity (Milan), Collegio Santa Chiara (Sienapdkmyung
University (Seoul), Middlesex University (LondoMunich University (Munich), Universita degli Studi Milano
(Milan), Collegio Moncalieri (Turin), UniversitatelValencia (Valencia) for useful comments and t$ig dicussions;
Monica Lombardi, Alessio Tixi, Giordano Nanni, Gi@a De Laurentiis, Marco Belloni, Francesca Osellaevis
Friso, Laura Brugnera, Valentina Muscatello andfateFrancini provided valuable assistance in datdlection. All
remaining errors are mine.

1



1. Introduction

During the last few decades, firms have increagicginmitted themselves to global markets. This
has coincided with a surge of activities by Multioaal Enterprises (MNES) that have expanded
abroad through Foreign Direct Investment (FDI)nsfarring some level of theintangible Assets
(IAs) to local subsidiaries.

IAs may consist either in a stock of goodwill, wiis associated with product qualigputation

or in superioknowledgewhich is related, for instance, to an idea, adgoastomer relationship, a
new tool, or superior management techniques.

Compared to physical capital, intangible resousresmore likely to give rise to FDI because they
can be easily transferred back and forth and theyo& “public good” nature, being available to
additional production facilities at relatively logosts (Markusen, 1995). Notice that the very joint-
ness feature that enables MNEs to move IAs at adost also exposes them to the risk of
dissipatior.

While abstracting from amgeputationconsideration, this paper is intended to exploeegtkact role
that dissipation oknowledgeplays in orienting multinational activity, withgarticular attention to
the boundaries of the MNE.

Across the wide array of feasible contracts in eeifph country, we focus specifically on the
comparison between wholly-owned subsidiary (WOS) jamt-venture (JV), to assess the relative
attractiveness of full versus shared ownershiefdroduction affiliate.

On the one hand, international JVs offer the pagsilto make profitable use of the local partner
capabilities; they may facilitate cooperation witineign governments, and generate knowledge that
could be valuable in future business operationsébet al., 2002). These advantages, however, are
often offset by the implicit costs of split owneishproximity to Intangible Assets may enable the
local company to expropriate the MNE'’s key resouacel start a rival firm. On the contrary,
wholly-owned subsidiaries secure knowledge withie firm’s boundaries, but typically bring
higher costs, because an integrated firm is lefssiezft than a pair of specialized producers, and

lacks expertise and familiarity with the local metrk
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Although the role of IAs in assessing the WOS/Jadé& off has been broadly investigated in
empirical terms (see, among others: Anderson antigiidm, 1986; Gomes Casseres, 1989;
Hennart, 1991; Agarwal and Ramaswami, 1992; Ertaniib96; Buckley and Casson, 1996;
Smarzynska, 2000; Desai et al., 2002; Pan, 2008n@nd Hu, 2002; Herrmann and Datta, 2002;
Brouthers, 2002; Guillen, 2003; Mutinelli and Pistib, 1998a, 1998b; Sanna Randaccio, 1993), it
remains surprisingly unexplored in its theoretiagpects; indeed, to the best of our knowledge, all
the theoretical formalisations based on Intangisset$ (see, for instance: Ethier and Markusen,
1996; Markusen, 2001; Saggi, 1996, 1999; Fosfld®02 Mattoo et al., 2001; Fosfuri et al., 2001,
Glass and Saggi, 2002) compare Foreign Directstmvent and licensing, but they ignore the case
of shared ownership, which is typical of a joinatiere agreement.

This paper is intended to fill the gap betweentb®®ry and the data, and possibly reconcile the two
strands mentioned above.

First, we provide a new firm-level dataset, on wigle population of Italian firms with wholly-
owned subsidiaries or joint-ventures in Asia. Dadme from an extensive survey, conducted by the
author, to derive detailed information on MNEs’dngible Assets, such as human capital and
technology, adding to traditional economic variagbl&ccording to the respondents’ answers, the
main reason for operating in a WOS is the wishraserve IAs, while joint-venture establishments
ground on the attempt at finding a complementamnynea, well acquainted with the local market
and efficient in input supply.

As a second step, we build on this evidence toagpthe trade off between full and shared
ownership more rigorously, both in theoretical @natpirical terms. On the one hand, we extend the
Dissipation of Intangible Asse{®IA) framework to incorporate joint-venture coetts; in a two-
period, two-country framework, as in studies byhgtt and Markusen, 1996; Saggi, 1999; Mattoo
et al., 2001), we show that full ownership is mdkely to emerge the higher the threat of
Intangible Assets dissipation, an idea resemblagtheoretical findings on the FDI/licensing trade
off. On the other hand, we exploit our dataseesh these predictions: probit estimates confirnh tha

Italian firms endowed with better technology andmiam capital are more prone to internalise
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production activities, rather than establishinghjeientures in Asia, in line with the empirical
literature mentioned before.

The present paper relates to several strands.

Our focus on human capital and technology bringsathalysis close to the studies on knowledge
transfer costs (see Caves, 1974; Teece, 1977, 1B@&jdson and Mc Fetridge, 1984,
Ramachandran, 1993; Glass and Saggi, 1999). Howeegedepart from this literature in two
aspects: we take the MNE’s point of view, and coeisknowledge dissipation as a negative aspect,
not as a source of growth; moreover, technologystex is not the ultimate focus of our research,
but rather one of the factors that may influence #ntry mode decision of Multinational
Enterprises.

The great importance of Intangible Assets and thefftuence on the most appropriate
organisational form is also at the heart of a neddfy recent strand in the Theory of the Firm,
according to which power stems from access tocatitiesources, rather than ownership of physical
assets (Rajan and Zingales, 1998, 2000, 2001).e/dadibpting a similar perspective on the role of
IAs in driving the international organisational degon, we are more interested in the WOS-JV trade
off, than in the choice between horizontal andigalthierarchies.

As far as the theoretical part of the paper is eamed, our model is close to the literature on the
boundaries of the multinational firm based on tis& of Dissipation of Intangible Assets (Ethier
and Markusen, 1996; Markusen, 2001; Saggi, 19969;1¢osfuri, 2000; Mattoo et al., 2001;
Fosfuri et al., 2001; Glass and Saggi, 2002). Hawmewnstead of sticking to the standard
WOS/licensing trade off, we formalize the W(@sit-venture choice in terms of knowledge
spillover.

Finally, the empirical part of the paper can beriasd to those econometric studies (see, among
others: Anderson and Gatignon, 1986; Gomes CasséB889; Hennart, 1991; Agarwal and
Ramaswami, 1992; Erramilli, 1996; Buckley and Cassk®996; Smarzynska, 2000; Desai et al.,
2002; Pan, 2002; Chen and Hu, 2002; Herrmann ari,32002; Brouthers, 2002; Guillen, 2003;

Mutinelli and Piscitello, 1998a, 1998b; Sanna Racdta 1993) that regress the choice of full
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versus shared ownership on firm, industry, and tguoharacteristics in discrete dependent
variable-models. Indeed, we adopt a similar mettaglo making large use of micro data, and find
consistent results on the role of DIA: wheneveamgfible resources are included in econometric
specifications, they positively affect the choiceé fall ownership, in line with our model’s
implications and the empirical evidence reportecehBespite these analogies, the present paper is
intended to make a few steps further. The first@hegtes to the theoretical background. Most of the
papers mentioned above are purely empirical: ettiey ignore any theoretical insight on the topic,
treating IAs like control regressors, rather thareanes or they qualitatively extend some formally
derived DIA argument about licensing agreementfiéocase of joint-ventures. In both cases there
IS no convincing prior over the sign of Intangilflesets in shaping the WOS/JV trade off: either
such a prior is dictated by common sense, more tlygmous formalisations, or it comes from
models in which joint-venture contracts are not liedty considered. Our empirical exercise
grounds instead on the model’s predictions, theeeibis intended to provide a more direct link
between the theory and the data. The second stepake refers to the definition of knowledge, as
a key asset likely to orient multinational actividthough knowledge, in theory, should embrace
both human capital and technological aspects, usiglly proxied only by technological measures
such as patents and R&D expenditure due to thedadkm-level information. Taking advantage
of an extremely detailed dataset, we offer hereoeencomplete characterization of knowledge by
adding human capital variables in the form of emp&s’ skills to the broadly documented
technological ones. Estimates show that Italiamgiendowed with superior technology and better
human capital rely more on full ownership when exjag abroad.

The rest of the paper is organised as follows: i&ec presents the simple theoretical model,
Section 3 is entirely devoted to the empirical gsial — data description (3.1), methodology (3.2)

and Probit estimates (3.3); Section 4 concludessatgithe future agenda.

2. The model



In a partial equilibrium framework as in (EtheirdaNMarkusen, 1996; Saggi, 1999; Mattoo et al.,
2001), consider a two-country - NortR)(and South$) - two-period -1 and 2 - model in which a
multinational firm, located in the North, is wilinto produce a final good in the South. To add
concreteness to the model, we could think of theiNas Italy, of the South as the Asian market, as
in the empirical part of the paper. TBemarket is populated by a single firm, which actsaa
monopolist, and sells the same good as the MNK. ifihe Multinational Enterprise has to decide
whether to produce in the foreign market within bweindaries of a wholly-owned subsidiary or in
joint-venture with the local firm, and it cannotactye supply mode between the first and the second
period.

By assumption, final good production requires twetivaties - which we calinput manufacturing
andfinal good processingaccording to a linear technology that employsiit of input to obtain 1
unit of output.

Notice that these steps can be performed eithehdynultinational (through its subsidiary) or by
the local enterprise, but the two firms are notadiguefficient; based on the experience of Italian
firms in Asia, we allow the MNE to have an advasmetag processing final goods due to its superior
knowledge and the other party to do better in inpahufacturing due to its familiarity with the
local context. Indeed empirical evidence shows Hadian multinationals tend to contribute know-
how and technology while relying on their Asiantpar for input supply.

To capture this idea without loss of generality, agsume that the cost per unit of each activity is
zero, if it is performed by the company that haslative advantage in it, armdc>0) otherwise.

As in (Ethier and Markusen, 1996; Saggi, 1999; Madhn, 2001; Mattoo et al., 2001) demand is
linear in theS market; in particular:

p=a-Q 1)
wherep is the priceQ denotes the total quantit€) = gqune + Qiocar @and the paramete>0 captures
market siz& MNE andlocal stand for the multinational and the local firmpestively.

As in Fosfuri (2000), firms attach equal weighetcery period, i.e. the discount factor is equdl.to



Through full ownership of the production affiliatee Multinational Enterprise keeps all production
activities within the boundaries of a wholly-ownsdgbsidiary; in this case it is the same firm that
performs both input manufacturing and final goodgassing, competing in quantities with the local
company. Therefore, the Southern market becomssnanstric Cournot duopoly, with marginal
(and average) cost equaldo

The essence of a joint-venture agreement layseddstin the partners’ complementary sRilis

this case, each party performs only the activitywinich it has a relative advantage, and sales
revenues are shared with weightf0<6<1) for the MNE and1- 6) for the local firm, in the first
period, andd (0< 8 <1), (1- 8) in the second period. If a JV contract is signedgkatS becomes a
monopoly, and final good production rests with tjwnt-venture. Although Multinational
Enterprises are free to choose their preferred nobdmtry into all the countries considered in our
empirical analysis, we are aware that some Asiareigonents still impose restrictions to foreign
ownership under the joint-venture contfagtut another way, MNEs can freely decide to eistalal
wholly-owned subsidiary or to engage in a partngrghth a local firm but, in the second case, the
host government is likely to fix an upper bouhtbr the foreign share. Under these circumstances,
it is clear that the multinational firm sets itssfi period share equal # to retain the highest
possible part of the joint-venture revenue, prodidieat the participation constraint of the local
partner is satisfied, which is always the casetinrodel. In the second periég 6 is chosen by
the MNE to avoid Intangible Assets dissipationclasified below.

Consider, first, the case of full ownership. Afsalving the symmetric Cournot game, Equation (2)

gives the present value of the MNE profit when lfgy@od production is internalised:

rwes :é(a—c)z (2)

MNE

By operating on its own the Multinational Enterprisenefits from keeping entire revenues in both

periods, but it entails higher costs in input maetiiring, compared to the local company.



On the contrary, production efficiency is achievaedder a JV agreement, but none of the two
parties can appropriate total monopoly revenuesctwhre, instead, shared. In this case, firms’
profits are given by:

_(e+9)’

ny =“"7/% 3
MNE 4 ( )
L _@1-0a (@1-6)a

I_Ilocal = ( ) + ( ) (4)

4 4

The key point of the model is that the joint-veetwlows for a potential spillover mechanism
between the two firms.

Consider first the possibility of a one-way spikoy running from the MNE to the local firm:
having access to the multinational Intangible Assetiuman capital and technology - the partner
might learn about the processing procedure sohtiratost disadvantagedrops to a lower levedc

in the second period, witb<s<1’. According to our modellings measures the extent of the
spillover effect, lower values being associatedhigher degrees of knowledge dissipation.

In this case, while the local firm has the optidrbeeaking up the JV contract, and start a rivahfi
with the “stolen” know-how, the multinational stogsrvicing the Southern market if defection
takes place. Although this is clearly a strong thdoal assumption (it will be removed later o), i
provides a good starting point for the analysis @nthn be justified in empirical terms. Indeed,
one-way spillovers seem to be the most frequerd bfsituation for Italian firms in Asia. Based on
our data, while MNEs fear to dissipate their cruoggources under joint-venture agreements, they
do not rely much on the possibility to learn fronfoeal partner. This probably has to do with the
intrinsic nature of Italian FDI in Asia which cowemostly manufacturing activities and the way JV
partners share production, with the local compamyiding inputs due to its familiarity with the
local market, and the multinational processing congmts due to its superior technology. While
market knowledge and linkages cannot be quicklyr@mpated — especially in countries such as
China and India — technology is easily exposedthéarisk of dispersidh

In case of defectior denoted by superscrigt-the local firm makes profit:



while the multinational, having no other optionfresazero.

It is clear that the MNE can prevent defection bitisg 8 such that the local firm’s second period
profit, under JV, is not lower than its profit irtaging a rival firm; this is the Incentive
Compatibility Constraint, which yields the follovgrcondition:

g :1—(:#)2 (6)

In the end, under the assumption of a one-waycsil the multinational chooses to integrate,

WOSs
MNE

MY
MNE

rather than partnering ifl from (2) is greater thanll from (3), evaluated at the incentive

compatible value of the second period share (6):

s(a_c)z S 622 +|:1_ (a_SC)2:|a_2 (7)

a’ 4
Equation (7) gives the condition for the MNE to ¢woce within the boundaries of a wholly-owned
subsidiary, instead of signing a joint-venture agnent. It is solved fog in Result 1:

Result 1(See Appendix A for details)

a_\/%laz +9a® -8(a-c)’
9

1) Condition (7) is verified - i.el15: >, - for s<g =

17(a-c)? -9a’
9a’

2) 1) Ifo<F(a,c) = , the MNE always chooses full ownership;

8(a-c)?

ii) if F(a,c)<0<G(a,c) = ——, both arrangements may emerge, depending on tieateot
a

the spillover effect: for lower values of s (i.¢roag spillover effect), the MNE prefers full
ownership to avoid knowledge dissipation; for highalues of s (i.e. weak spillover effect) JV
emerges as an equilibrium outcome;

i) if #>G(a,c), the MNE always chooses joint-venture;



iv) the MNE’s profit gap, between full and shamsdnershigl),c — M., increases as long as

s decreases (i.e. stronger spillover effect).
Based on our formalisation, in choosing betweehdotl shared ownership, MNEs trade off the
benefit of retaining total revenues and protectig, with the cost of efficiency losses in terms of
input manufacturing.
From Result 1, it is clear that the JV option isereappealing if the upper bound, imposed by the
local government, is lower than a threshb(d,c). in this case, the benefit of production efficiency
is more than outweighed by the low fraction of tkgenues accruing to the MNE. The risk of
dissipating knowledge plays no role under theseunistances, because full ownership is per se
attractive compared to a partnership in which treign firm has just a small stake.
Opposite to this is the situation in whi@hs greater than a threshdB{a,c) since the MNE’s large
share in the partnership makes the joint-ventuselaktely appealing from the point of view of the
Multinational Enterprise, despite the spillover macism that benefits the local partner.
The threat of Intangible Assets dissipation comteglay only for intermediate values of the first
period share: wheR(a,c)<6<G(a,c), 4 is not large or small enough to drive the MNE’srgmode
decision per se; here we see that WOS prevailkoveer values of (i.e. higher cost reduction for
the local firm, induced by knowledge dissipationfjile JV emerges, as an equilibrium outcome,
for higher values of (here the spillover effect is so mild that it isntpletely outweighed by
production efficiency considerations).
For the purpose of the empirical analysis, we i@stur attention to this case, because it is thetm
relevant for Italian companigs
Consider now the possibility of a two-way spillovkat allows both firms to learn from each other:
this reflects the recent view that Multinational t&nprises not only transfer but also absorb

technology from the host country (Cassiman and ¥kg, 2002, 2004; Singh, 2007).
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The only difference with respect to the basic \erf the model is that firms benefit from an equal
cost reduction through spillover, therefore the tBetn market becomes a symmetric Cournot
duopoly (with marginal costc) in case of defection.

Equations (5'a) and (5’b) give the present valuéheftwo firms’ profits in this circumstance:

_@-6a’ N (a-s0)?

ne = 5a
local 4 9 ( )

e = G’ | (a-s9’ (5b)
MNE 4 9

Equations (2), (3) and (4) still refer to the nndiiional profits under full ownership, and the two
parties’ gains under a JV agreent@nt

In principle, we could think that the possibility @ two-way spillover widens firms’ contractual
arrangements, making MNEs choose among three caedsblutions: wholly-owned subsidiary,
joint-venture in both periods and joint-venturetie first period only. Notice, however, that the
basic trade off for the Multinational Enterprisestdl between full and partial ownership.

Indeed, before comparing the multinational profitam (2), (3) and (5a) we need to substitute
ford. How is 8 set by the MNE in case of a two-way spillover?till satisfies the local party
Incentive Compatibility Constraint, but such a doamist crucially depends on the MNE’s
preference towards joint-venture or defection. Tikishe key difference with respect to the basic
version of the model: if the spillover runs onlyesway, the MNE surely wants to prevent defection

to avoid zero profit in the second period; if thpdlever runs two-ways, the MNE wants to prevent
: d Voo
defection Only wherfl MNE <Ml MNE I.€.:

62> (a-s0?® _6a® 67
+ < +——

8
4 9 4 4 ®
This gives:
7. Ha-s0o’
0>——— 9
9o )
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Condition (9) thus discriminates between the mattonal’'s preference for JV or defection:
depending on (9) holding or not the MNE behavesedihtly, selectingd in such a way as to
prevent or to induce defection by the local partiiéerefore, the multinational never has the three
contractual arrangements to choose from at the sameebut, conditional on (9), it compares WOS
versus JV in both periods WOS versus JV in the first period only.

Suppose that (9) holds: in this case the MNE makgbker profits under joint-venture than
defection, therefore it sefido prevent defection, according to the Incentivem@atibility

Constraint of the local party Y >M¢

local — local

. This yields the following condition:

_4(a-so’

f<1 -
9a

(6)

The relevant comparison is between WOS and jointare in both periods and the multinational
integrates, rather than partneringf;>> from (2) is greater than ;. from (3), evaluated at the

incentive compatible value of the second periodes@&):

(7’)

E(a—c)2 > ta +{1— 4@-s9 }a_
9 4

9a’ 4

Compare (7) with (7°): the left hand side is thensawhile the right hand side of (7’) is largerigh
means that, ceteris paribus, full ownership becothess attractive when the MNE has the
possibility to learn from the local partner. Howeveesults on the role of DIA still hold, sinee
enters (7) and (7’) the same way.

Now suppose that (9) does not hold: in this caseMNE makes higher profits under defection than
joint-venture, therefore it se#do induce defection, violating the Incentive Conilpitity Constraint

of the local party (6’). Therefore, it selects thghest possible value for the second period

sharef - 1, but this is not compatible with (9) not holdinghich we assumed before. As a result,
defection never takes place, as in the case ofeaway spillover: to induce an opportunistic

behaviour by the local partner, the MNE needs taimea very high share of the partnership, but in
doing this it prefers to preserve the JV contracbaoth periods, rather than breaking it. Given the

logical contradiction, there is no equilibrium irhiwh the local party starts a rival firm with the
12



stolen know-how. So, we can stick to Result 1 fer inain conclusions about the role of DIA in
designing the boundaries of the multinational gaitse.

In particular, according to Result 1, the profipdar the MNE between full and shared ownership
is decreasing irs, which is in line with the empirical evidence fromansfield et al. (1979),
Mansfield and Romeo (1980), Anderson and Gatigri®86), Gomes Casseres (1989), Hennart
(1991), Agarwal and Ramaswami (1992) Erramilli @p®Buckley and Casson (1996), Smarzynska
(2000), Desai et al. (2002), to mention just a félwis means that the relative profitability of the
integrated solution is very high when the risk pillever is high as well, because avoiding DIA is
far more important than being efficient in prodoati as long as the threat of dissipation decreases,
the attractiveness of full ownership decreases aé since firms, having nothing valuable to
protect, earn more by being efficient.

Therefore, based on Result 1, we expect to seelybwhed subsidiaries in circumstances in
which know-how easily spills over, correspondindawer values of the parametgin the modet.
This gives precious empirical hints at firm andustty level.

At firm level, if we look at the entire populatiaf Italian investors, those endowed with superior
knowledge and better human capital are expectedléxt full ownership of the production affiliate
as their preferred mode of entry. This is becausesfof this sort have something valuable to
protect: given that R&D investment to achieve ahhigchnology level is costly, firms are reluctant
to freely share the fruit of their research witpatentially lower skilled partner. The same is true
for human capital: skilled employees become sudalee of the education and regular training
that enable them to develop ideas and use sogtediecnanagement techniques. Skilled employees
are thus a precious resource but also an extrecoeslly input from the enterprises’s point of view:
to attract talents, it needs to pay high wages, tandpdate its personnel's knowledge, it has to
organize training courses, which are costly as.welk clear that the more a company invests in
human capital, the less prone it is to operateabin a partnership, being exposed to the risk of
dissipating its crucial assets through learninglemonstration effect within the boundaries of a

joint-venture®?
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At sector level, our expectation is that investoetonging to high tech industries have a stronger
preference towards full ownership, relative to stees from traditional ones, where firms invest
little in R&D and patent less.

Although our simple theoretical exercise was maé&daby the wish to explore the correlation
between Intangible Assets and multinational agtj\given our modelling it is possible to push the
analysis a bit farther and discuss to what extemtcost disadvantageand the market size affect

the trade off between full and shared ownershipderd/e some testable predictions, adding to the
role of DIA.

Equation (7) is solved farin Result 2.

Result 2(See Appendix A for details)

. 8+9s-3ys? +16s+ 86 + 9652
8+ 9s? '

1) Condition (7) is verified - i.e1}: >, - for c<¢ =

“" MNE

2) i) In the relevant parameter space for empiripurposes (i.e. F(a,c¥<G(a,c)) both
arrangements may emerge, depending on the extéme abst disadvantage: for lower values
of ¢ (i.e. weak cost disadvantage) the MNE prefets ownership, because production
inefficiency is not very pronounced; for higherues of ¢ (i.e. strong cost disadvantage) JV
emerges as an equilibrium outcome to cut produatmsts;

i) the MNE’s profit gap, between full and sharearershigl},-> -, _, decreases as long

as c increases (i.e. stronger cost disadvantage).
Based on Result 2, we expect to observe a strqggrgégrence towards shared ownership when the
cost of operating abroad is prohibitively high tbe Multinational Enterprise, so that it needs a
local partner well acquainted with the host coungnyd efficient in input supply. The lack of firm-
level information about costs makes us infer thaintry-level indicators - such as economic
freedom and openness — could be reasonable priaxiesmeasuring the difficulty of operating in
the Southern market. The more transparent and dgrtae host country, the easier it is to operate

there for the MNE and the more likely the estabtient of wholly-owned subsidiaries.
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As far as market size is concerned, empirical exadas mixed: in (Mutinelli and Piscitello, 1998b;
Buckley and Casson, 1999) huge host countries atterbapproached through wholly-owned
subsidiaries, while Smarzynska (2000) documentspgosite pattern. Equation (7) is solved dor
in Result 3 to derive some testable predictionsiaiiee impact of market size on firms’ ownership
decision.

Result 3(See Appendix A for details)

65° +144s+8165% + 7260
8-9¢

1) Condition (7) is verified - i.e[1}>2 >N - for a>a= c{8+95+\/

65" +144s+8165° + 728
ora<a;=c¢ 8+9s-—- )
8-90

2) 1) In the relevant parameter space for empirigalirposes (i.e. F(a,c¥G(a,c)) both
arrangements may emerge, depending on marketfsizeaw and high values of market size
the MNE prefers full ownership, while for intermegei values JV emerges as an equilibrium
outcome;

i) the MNE’s profit gap, between full and shamdnershigl1}>: - ., decreases as long

+ "
8 965’,then it increases.

as a increases up to a threshdld-c

Based on Result 3, wholly-owned subsidiaries ptefeai low and high values of market size,
reconciling the mixed empirical evidence mentioradabve. On the one hand, if the Southern
market is small, the multinational prefers full avship to keep its entire revenues, rather than
sharing the little cake it has with a local partr@n the other hand, if the host country is large,
wholly owned-subsidiaries are still preferable &mpropriating all benefits: in this case, defection
by a local partner would be too costly for the MMErisk knowledge spillover within a joint-
venture.

At this stage, it is worth mentioning that the prafap between full and shared ownership is
decreasing i up to a threshold, then it is increasingrhis gives precious empirical hints at the

country level. If we look at the entire set of diestion economies, the probability of full ownenshi
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is expected to go down with an increase in marizet darger countries are better accessed with a
local partner than alone as longaasa. The key point is that the threshold depends,@h s. huge
host economies like the Chinese or the Indian anekjded in our sample, can be bel@asimply
because the cost disadvantage of operating theextiemely high or because the profit share
accruing to the MNE is large. While the influenddrdangible Assets on the relative attractiveness
of full ownership was clear cut, the impact of medrkize seems to be more subtle, and the ultimate

answer will come from the data.

3. Empirical Analysis

In this Section, we test the main findings deriambve and empirically assess the choice of full
versus shared ownership of the production affilmtede by Italian multinationals in Asia. For the
purpose of the present work, a new firm-level dettés employed. The discussion is organised in
three steps: first we present the data (3.1) aedsgecification (3.2), and then we comment the
econometric estimates (3.3) and their matching Wiéhtheoretical priors from Section 2.

3.1 Data

The empirical analysis, conducted by the authoween 2001 and 2005, builds on a survey
guestionnaire, exploring the international choiaafs more than 300 Italian manufacturing
companies with production affiliates in Asia whichnsists of China, India and the South East
Asian (SEA) countries - Malaysia, Indonesia, ThailaVietnam, Singapore, Philippines, South
Korea and Japan.

Although relatively small, we believe that this gdenis highly representative of the Italian case,
since it accounts for around 90% of all Italiandstors in the region of inter&$t

The questionnaire, based on multiple choice regmneonsists of two sections: first we ask
background information to derive a general profifehe parent company; then we investigate the

choice of full versus shared ownership and the n&jallenges faced in the destination country, for
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a total of more than 40 questions overall. Addilomalance sheet or industry-level data are derived
from AIDA (Analisi Informatizzata delle Aziende) ddSTAT (Istituto Nazionale di Statistica).
The experiences of Italian MNEs in Asia are veryedse. An initial look at the survey results
suggests that it is impossible to draw a singlalidh” profile, because investors differ in many
regards.
If we look at the number of employees, we find thrdium (45%) and large (29%) companies
account for the largest presence in Asia, follovaydsmall (25%) and handcraft (6%) ofies
according to sales, 44% of the firms top 50 millEuros, 16% is between 25 and 50 million Euros
and 22% below 10 million.
Figure 1 displays the sectoral distribution of pregent companies: based on the Bell and Pavitt
(1993)° classification, Italian MNEs belong to “supplieprdinated” sectors the most (37%),
followed by the “specialised supplier dominated6%d), “science based” (14%) and “scale
intensive” (13%) ones.

[insert Figure 1 about here]
Interviews reveal that firms pay large attentiorthe human capital of their employees: many of
them require English (70%) and computer (94%) skitbm everybody, around 40% organise
periodic training courses that last longer thandhths and the percentage of employees holding a
degree is higher than 25% in 43% of the cases.
Experience in managing international operationgnseleigh as well: many respondents have been
engaged in licensing activities (9%), import/expd@%), franchising (4%), WOS (20%) and joint-
venture (18%) in more than 5 countries (80%) amddioger than 10 years (77%) before the present
involvement in Asia.
Figure 2 shows the distribution of Italian affikst China is the largest recipient - accounting for
56% of WOS and JV establishments in the whole regimllowed by India (17%), Malaysia (9%)
and Thailand (6%), while Japan occupies the lasitipo.

[insert Figure 2 about here]

17



Notice that manufacturing activities in Asia araven by various purposes, depending on the
destination. In particular, market access constaera play a major role in large countries like
China, India and Indonesia but also in small ofles Thailand, Singapore and South Korea which
serve as a commercial platform for the entire Aseon (see Figure 3). At the same time, the low
cost of labour provides an important motive for ldeating production in some developing
countries like Vietnam, China, India and the Plpiles.
In addition, it is worth mentioning that 45% of tgeods produced in Asia are intended to satisfy
the local demand, while 55% are exported abroadiedfice shows that the wish to become more
competitive, a good chance, the existence of tbadeers elsewhere or special incentives to foreign
activity consist of further reasons to open sulasids.

[insert Figure 3 about here]
As far as the WOS/JV trade off is concerned, joemture establishments (57%) prove to be the
most common mode of entry for Italian companiesAsia. Nonetheless, full ownership of the
production affiliate has been extensively prefer@dhared ownership in many countries, such as
Singapore, South Korea, Japan, Indonesia, PhilggpiMietnam and Malaysia, suggesting that there
might be some country-specific effects at playha teal world (see Figure 4).

[insert Figure 4 about here]
According to the survey responses, the reasonadage in a partnership rather than operating in
wholly-owned subsidiaries, range from gaining losabport (54%) to risks and costs sharing
(20%), from achieving the optimal size (10%) tollsk(7%) and competitive position (2%)
enhancing or law restrictions (8%)see Figure 5). This gives a preliminary confirimatto the
role of complementary skills stressed in the moah the Asian firm contributing cheap labour
force and deep knowledge of the local market aedMINE providing know-how and managerial
techniques.

[insert Figure 5 about here]
Among the 43% of respondents that operate in a WO&,ge majority (83%) choose this mode in

order to achieve strong control over technologpdfer and high flexibility standards, in line with
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our theoretical predictions: especially high teompanies are very reluctant to invest in developing
countries since they do not want to share theirnkhow with a lower skilled partner. Full
ownership of the production affiliate seems the tmagural way to avoid this risk, as MNEs simply
work alone and they do not consult with a localrtetpart on management decisions. For about
21% of the sample, the wholly-owned subsidiary @spnts an evolution from a former JV, while
6% choose to operate alone due to the lack of proppate local partner, as reported in Figure 6.
[insert Figure 6 about here]
3.2 Specification
Based on the data briefly reviewed in 3.1, we regjthe choice of full versus shared ownership of
the production affiliate made by Italian multinatads in Asia, within the DIA framework sketched
in Section 2.

Our unit of analysis is the production affiliathéfeconometric specification is as follows:

WOS= F a *+ 1 0+ C o + ¢ (10)
() (xm) (M) (nxl)(Ix1)  (nxk) (k) (D)

WOSis the(n x 1)dependent variable vector, whose elements take\iain case of wholly-owned
subsidiary, 0 in case of joint-venture.

To capture the higher degree of complexity of & mworld, compared to our stylized theoretical
framework, explanatory variables are of three typeis a(nxm)matrix of Firm-level regressord;

is a (nxl) matrix containinglndustry-level indicators an@ is a (hxk) matrix of hostCountry
characteristicsy, 0 and o are the vectors of parameters associated to firdystry and country
variables respectively, ardlenotes the error term.

Notice that, withinF, we distinguish betweetore andcontrol regressors: core variables are those
measuring Italian firms’ Intangible Assets, overiethpriors have already been derived; control
variables denote other firm-level characteristitat tmay play a role in shaping the Internalisation
decision.

Recall from our previous discussion (Sections 1 2nthatknowledgecovers botthuman capital

andtechnologicalaspects, so oworefirm-level regressors refer tmthtypes. This is an important
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novelty, compared to the previous empirical literat although human capital is often mentioned
as a key asset that is likely to orient multinaglomctivity, it has rarely been included in
econometric tests, due to the lack of firm-levdbrmation. A few exceptions are (Mutinelli and
Piscitello, 1998a, 1998b; Sanna Randaccio, 1993revinuman capital is measured at industry
level, by the ratio of skilled workers over totabrkers in the sector of the local unit.

As a proxy fortechnology we employ alternative indicators, such as theuevabf patents
(PATENT); the ratio of patents over sald3ATENT/SALE)S and, similarly to (Blomstrom et al.,
1989; Smarzyinska, 2000), whether or not the pafemt belongs to a high tech sector
(HIGHTECH), with a particular focus on thHEELECOMone. To capture the role of technological
leadership, the variabl@ ECH_relativeis also included: it measures the overall techgiobd
endowment of the parent company — as the sum of R&D advertising expenditure - relative to
the industry mean (Desai et al., 2002; Smarzyin8k80). As far ahiuman capitalaspects are
concerned, two measures are adopted: the extetiteotraining courses that the parent firm
periodically organises for its employe@RAINING, and their level of educatioGRADUATE.

All these variables refer to the consistency ofglaeent company’s Intangible Assets, so we overall
expect a positive sign, based on Result 1: accgrttinthe model, full ownership induced by the
threat of knowledge dissipation (captured by patanggis more likely to emerge when know-how
easily spills over — i.e. when firms are endowethwnore technology and human capital or they
belong to high tech industrigs Moreover, our indicators of I1As are characteribgda low degree
of correlation, meaning that they represent difierdgimensions of the firms’ key resources (see
table b3 in Appendix B).

Firm-level control variables include: sal&é3ALES as in Blomstrom and Zejan, 1991; Meyer 1998;
Smarzynska 2000); the destination of the goodsymedl in Asia l_purpos¢ which allows us to
distinguish between horizontal and vertical purgopslee importance of firm-level scale economies
(SCALB; a proxy for the MNE’s experience in running figre operationsQOUNTRIESsimilarly

to Herrmann and Datta, 2002; Guillen, 2003; Mutinahd Piscitello, 1998a, 1998b; Sanna
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Randaccio, 1993) and its location in ItaN@RTH-EASY. A few industry controls METAL and
PRECISION- are also added to econometric estimates.
As for country variables, we considdiRADE as a measure of the host market degree of opgnnes
(the same measure is employed also in Smith, 28@dra at al., 2001; Smarzynska, 2000); a
property right index RRl) and an economic freedom indekEHR]), to capture host country
restrictions to foreign ownership (similarly to Ragnd Rozek, 1990; Maskus and Penubarti, 1995;
Lee and Mansfield, 1996; Smarzynska, 2000; Mutinafd Piscitello, 1998a, 1998b; Sanna
Randaccio, 1993). In the spirit of ResulTRADE EFI, andPRI can be considered as a measure of
the cost disadvantage of the MNE in the host mafgatameterc in the model). Therefore a
positive sign is expected, meaning that full owhgrgrevails when operating abroad is relatively
easy. In addition, the variabROP is also included; it is our proxy for market siparametesa in
the model) and a dummySEA, specifying whether the host country belongshie South East
Asian region. While the impact of knowledge spido\and cost disadvantage was clear-cut in the
model, the sign dPOP cannot be predicted ex ante, depending on thehblea (see Result 3).
Appendix B contains more information about the ales included in the econometric
specification, and provides summary statistics haf tontinuous regressors and the correlation
matrix of the proxies for Intangible Assets.
Given the binary nature of the dependent vari&#@S regressions are carried out within a Probit
framework.
3.3 Results
Probit estimates are shown in Table 1.

[insert Table 1 about here]
While keeping into consideration the main theosdtmriors from Result 2 it is worth noticing that
all the core variables measuring Intangible Assegssignificant with the expected sign and they
remain so across different specifications. This/jgles a first important result and suggests quite a

good matching between the theory and the'flata
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In particular, moving from the simplest specificais on the left wher@/OSis regressed only on
core-type variables to the richer specificationghanright where control variables are also inctude
we see that with an increase in the Italian firingangible Assets, the probability of full ownernghi
increases as well.

Indeed, HIGHTECH, TELECOM, PATENTTECH_relative PATENT/SALESGRADUATE and
TRAINING all display the expected positive sign; this metrad wholly-owned subsidiaries are
more likely to be set up by Italian companies trat technological leaders in their respective field
operating in high tech sectors, holding patent$taty, and possessing well trained and cultured
employees. These findings, in line with Resultrg, laroadly consistent with the existing empirical
literature (see, among others, Smarzynska, 200€&ail3 al., 2001; Brouthers, 2002; Chen and Hu,
2002) and they add precious information about tihe of human capital, as a key resource driving
the WOS/JV choice of Italian companies in Asia.

As far as control variables are concernd&TAL andPRECISIONurn out to be significant, with a
positive sign, meaning that parent firms engageth ywroduction of metal goods or precision
instruments, watches and optical appliances havgher probability of operating through wholly-
owned subsidiarieSALESSs significant, as well, with a negative sign @®lomstrom and Zejan,
1991; Meyer, 1998Y, suggesting that larger enterprises tend to shamership with an Asian
partner, rather than operating alone. This probhbl/to do with the bargaining power of the Italian
investor: the larger the MNE, the stronger its posiin negotiating favourable JV conditions. Not
surprisingly, firm-level scale economieSGALE encourage full ownership, since the integrated
solution helps to exploit the cost advantage oflpotion on a larger scale. Estimates also show that
investors coming frooNORTH-EASTare more prone to operate in wholly-owned subsebar
while their experience in running foreign operadoCOUNTRIE$ and horizontal purpose
(H_purposeg lead them towards joint-venture establishmerdeéd, being used to manage foreign
operations might help to protect Intangible Assetsre effectively and to avoid the risk of
knowledge dissipation. At the same time, it is clémat investors wishing to penetrate the local

market — horizontal purpose - are more likely teerape in joint-venture in order to to take
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advantage of the partner knowledge of the hosttrgtfnwhereas investors aiming at producing in
Asia but exporting final goods elsewhere — vertpatpose — do not need a local counterpart and
better protect their assets through WOS. Notice tiat intra-firm trade — which is associated with
vertical FDI — implies that the subsidiary shoukel more tightly knit into the MNE network, thus
requiring stronger control as compared to horizZantestment.

According to our data, country variables also p#ayole in driving the WOS/JV trade off, as
suggested by the survey answers. In particlliBADE EFI andPRI are significant with a positive
sign, meaning that the higher the degree of openaad economic freedom and the lower the
property right (PR) protection, the more appealihg integrated solution. These results are not
surprising: multinational enterprises clearly prefe operate alone if PRs are not adequately
preserved, to avoid dissipation; full ownershipiso favoured by an open and free environment,
where economic conditions are transparent and ece tts no need for local support. Similar
evidence, in line with Result 2, can be found iar(P2002; Chen and Hu, 2002; Smarzynska,
2000Y". Notice, also, that operations in South East Asimmtries — captured by the dum®§A—-

are more likely to be conducted via WOS than intij@enture.

In the end, we find that the size of the recipieotintry — measured HROP — is significant and
negative, which implies that larger countries teenbe accessed through joint-ventures rather than
wholly-owned subsidiaries. In the model’'s wordsretiege host economies, like the Chinese or the
Indian, still fall below the threshold identified in Result 3. This probably depends ba high
cost disadvantages of operating in those marketsedarge profit shares accruing to the MNE.

In certain aspects, the present paper complemartsops empirical studies on Italian Foreign
Direct Investment due to (Mutinelli and Piscitell@998a, 1998b; Sanna Randaccio, 1993).
Compared to those studies, first we provide newa ttatough survey interviews, second we build a
theoretical model, as a ground for the estimated third we investigate the role of DIA, which has
been previously neglected. Indeed, in (Sanna Ramlat993; Mutinelli and Piscitello, 1998a,

1998b), the focus is more on knowledge sourcintherathan knowledge dispersion, but we are
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quite confident that the risk of spillover playsmeajor role in orienting multinational activity,
because this comes out in the extensive surveyribivates our theoretical and empirical exercise.
Despite the different time span and sample, onlarggrsimilarity across all studies — including the
present one - is the clear preference of Italiamdi for joint-venture establishments. Sanna
Randaccio (1993) focuses on roughly 100 Italian MMEgaged in manufacturing FDI worldwide
in the period 1974-1986, Mutinelli and Piscitelb998a, 1998b) analyse more than 300 Italian
parent companies with joint-venture or wholly-owrgsidiaries abroad in 1986-1993, and this
paper studies Italian FDI in Asia in the XXI centuirrespective of the period and the data, shared
ownership turns out to be the most preferred cohsalected by Italian investors. This probably
has to do with financial and managerial constratings limit mostly small and medium enterprises,
making them act prudently to minimize risks througé partnership. Indeed, the large majority of
Italian firms, being small in size, are likely tack constraints of those types, which push towards
shared ownership ceteris paribus.

Before concluding, it is worth mentioning that th&timates from Table 1 might potentially suffer
from selection bias since our sample, although Iigbpresentative of the Italian case is just a
fraction of the universe. Selection bias could iote from our focus on ltaly, as the only home
country, and Asia as the only recipient region didiaon to the fact that we do not include in the
analysis firms that did not invest abroad or fiimat adopted entry modes different from WOS and
JV.

Data constraints make it extremely hard to overctimse problems in a rigorous way; however we
believe that the estimates, shown in Table 1, pleguite a realistic approximation of the reality.
First of all, notice that the geographic dimensidnhe selectivity issue vanishes when we compare
these results with the already established empiliteaature (see, for instance: Smarzynska, 2000;
Desai et al., 2002; Pan, 2002; Chen and Hu, 2062kpective of the home and host country, the
risk of dissipating Intangible Assets is highly mated with full ownership of the production

affiliate.

24



Second, wholly-owned subsidiaries and joint-verguten out to be the only alternatives chosen by
Italian firms in Asia, so it was not a matter obate to set the comparison between the two.

Third, since the ultimate goal of this researchoirovide a link between IAs and the relative
attractiveness of full ownership, we interpret doenometric estimates more as a general indication
of what is related to the choice of WOS than a ipeecomparison among the marginal effects of
the regressors. In principal, we could allow fgoravious step in which MNEs choose whether to
go abroad before they select the entry mode; howsweh a step is deliberately ignored in the
theoretical part of the paper to keep the formtabsaas simple as possible, and to maintain a bette
match between the theory and the data. Moreoveedoan interviews, we are quite confident that
the extent of firms’ Intangible Assets is relatedhe choice of full versus shared ownership, rathe
than the decision to invest abroad because oubas¢adocuments the experience of extremely
varied companies, some of them being very high, tetliters being completely traditional, but all
operating in Asia. This is the reason why we beliévat technology and human capital are more
likely to orient the WOS/JV trade off than the lboa decision.

Finally, notice that in presenting our estimateg, ngsist any generalizing attempt and consider
them as a simple exercise to check whether theriexye of Italian firms in Asia is consistent with
the theoretical expectations derived in Sectiont 2ffectively summarizes the content of many

interviews we conducted with the real actors ay.pla

4. Conclusion

Multinational Enterprises may penetrate into a ifpremarket through alternative channels from
export to wholly-owned subsidiaries, from joint-are to licensing each of them involving a
different degree of Intangible Assets transfersnftbe parent to the local firms.

This paper studies the relative attractiveness QfSAversus JV, namely the choice of full versus
shared ownership of the production affiliate, imrte of DIA.

Although the role of Intangible Assets, in assegdine WOS/JV trade off, has been broadly

investigated in empirical terms (see, among oth&nsterson and Gatignon, 1986; Gomes Casseres,
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1989; Hennart, 1991; Agarwal and Ramaswami, 199&nkilli, 1996; Buckley and Casson, 1996;
Smarzynska, 2000; Desai et al., 2002; Pan, 2008n@nd Hu, 2002; Herrmann and Datta, 2002;
Brouthers, 2002; Guillen, 2003; Mutinelli and Pistip, 1998a, 1998b; Sanna Randaccio, 1993), it
remains substantially unexplored in its theoreticamponents, since authors (see, for instance:
Ethier and Markusen, 1996; Markusen, 2001; Sa@§1611999; Fosfuri, 2000; Mattoo et al., 2001;
Fosfuri et al., 2001; Glass and Saggi, 2002) Wgsumpare Foreign Direct Investment and
licensing, ignoring the case of shared ownershipchwvis typical of a joint-venture agreement.

This paper is a first attempt at filling the gajvibeen the theory and the data.

For the purpose of the present research, we hame beilding a new firm-level dataset, on the
whole population of Italian firms with FDIs in AsigAccording to the survey, wholly-owned
subsidiaries are motivated by the wish to presén@vledge, while joint-venture establishments
ground on complementary skills.

Building on this evidence, we explore the WOS/Jatlg off more rigorously, both in theoretical
and empirical terms. First of all, a simple extensof the DIA framework allows us to incorporate
shared ownership as an alternative to the full 8yeassumption, wholly-owned subsidiaries avoid
knowledge dispersion, but involve efficiency losses the contrary, joint-ventures are efficiency
enhancing, but firms retain only a share of ta¢é@kenues and knowledge is subject to dissipation. In
a two-period, two-country framework, we show thatt bwnership is more likely to emerge, the
higher the threat of Intangible Assets dissipatimsembling the theoretical findings on the
FDl/licensing trade off.

Second, these findings are tested with the datdtadian operations in Asia; probit estimates
confirm that wholly-owned subsidiary is preferrettemm know-how easily spills over — i.e. when
firms are endowed with more human capital and teldgy, belong to high tech industries, or turn
out to be technological leaders in their respecsgetor. Notice that our focus on human capital
aspects, beyond the broadly documented technologiess, represents an important novelty with
respect to the existing literature, since employskifis are rarely considered in empirical studies

due to the lack of firm-level data.
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Given our promising results, we think that it isriiocarrying out further research within the DIA
framework, to better investigate its impact on mmaltional activity. Future steps include the
treatment of the whole array of feasible contrdctmeangements - namely joint-venture, licensing,
export and wholly-owned subsidiaries — in a singfetary model and the provision of further

empirical evidence to control for possible selettas.

Footnotes

! Dissipation in this framework, entails a different meaningpending on the asset under consideration: igake of
knowledgea spillover mechanism is likely to operate, allogvthe local counterpart to appropriate productearets,
copy final goods and eventually start a rival fomthe basis of the “stolen” asset; in the casepfitation dissipation
comes because the local counterpart benefits flmMNE’s brand image, but puts no effort in maimitag and
enhancing it.

2 Building on Dunning (1993)’s OLI paradigm, thearief the boundaries of the Multinational Enterptisee fruitfully
developed along three directions, call@theories of the FirmAgency CostsDissipation of Intangible Asse(See
Markusen, 1995; Saggi, 2000; Barba Navaretti andaldkes, 2004; Gattai (2006) for surveys). For thgppse of the
present work, we focus solely on the DIA approadtitice that this strand of the literature idensfieDI with wholly-

owned subsidiaries. Therefore, in our terminolaggompares the relative attractivenes3M®Sand licensing, based
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on dissipation of intangible assets. The reason wéyntroduce the term WOS here is that joint-vegguand wholly-
owned subsidiaries are often regarded as difféypets of FDI, thus falling below the same category.

% This option is instead considered in Markusen {30@here the MNE can choose a different licensethé second
period.

* Given this functional form,€c<a.

® Our modelling of the joint-venture contract is tguclose to Ramachandran (1993), Mattoo et al. {R0Blass and
Saggi (2002). Notice that the WOS/joint-ventureisien does not necessarily coincide with the GrietahfAcquisition

one. In particular joint-ventures differ from Acgitions because the local firm is not “bought” g tMNE, and the
two enterprises do not “merge” into a new econoeritity: they simply make a temporary cooperatioreament in
order to produce final goods together. This isrémson why the local partner may deviate in themsggeriod and
eventually start a rival firm, as it is explainegldw, in Section 2.

8 For more details, seaww.ice.it www.indmin.nic.in

" Although licensing provides a more direct chanioeltechnology transfer because the licensor hasraeide the
licensee with the whole set of production toolsrkirg side by side in a joint-venture similarlyalls the local firm to
learn from the MNE. Notice, moreover, theis strictly greater than zero, meaning that thet ceduction, induced by
knowledge dissipation, cannot make the local fisactly as efficient as the MNE in processing figalbds. At the
same times is strictly lower than 1, meaning that a spilloweechanism — although very weaksif 1 - is always at
work in the joint-venture.

8 In other DIA papers, the asymmetry between thetimatlonal firm and the local licensee is captubgda fixed cost
incurred by the MNE in operating alone in the logerket (see, for instance: Ethier and Markuse@61%$aggi, 1996;
Fosfuri, 2000; Fosfuri at al., 2001).

° Furthermore, many empirical studies identify thimf-venture as a contract in which the equity osvbg the foreign
investor is at least 10% and less than 95%, avgidary low and very high shares (see, among otihusinelli and
Piscitello, 1998a, 1998b; Anderson and GatignoB61$anna Randaccio, 1993; Gomes Casseres, 1889)t sample
we do not have shares lower than 10% or higher 95&f.

10 Recall that the general expression of firms’ gsofunder the different contractual arrangemergpedds on the
market structure, namely monopoly in case of jemtture, and symmetric Cournot duopoly under futhership and
defection.

M Notice that Result 1 is phrased in terms of theumeterd in order to distinguish between the three case®nly
WOS in the relevant parameter space<sgii (WOS or JV in the relevant parameter spacs<@¥xiii (only JV in the

relevant parameter spacesR4). As discussed above, for empirical purposestestict attention to case Therefore,
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for intermediate values @f (caseii), Result 1 predicts how changessiaffect the relative attractiveness of full versus
shared ownership. This is what we want to testhim émpirical part of the paper, finding proxies tbe risk of
spillover.

12t is clear that technology and human capital dospill over the same way because the former iisrival, while the
second is rival, residing with humans. Human capitdentially spills over through one of the follmg channels: i)
the local company hires skilled personnel from B&E; ii) learning or demonstrations take place witkhe joint-
venture; iii) human capital represents the stockai-patented knowledge in the MNE. Based on engligvidence
(see Section 3), we interpret human capital spgif@s in ii).

3 The complete list of investors was obtained thioimersection of all the available sources: IC&itito Commercio
Estero), Reprint-Politecnico, Italian Embassies &itthmbers of Commerce in Asia. In line with theotietical
specification, attention was restricted to manufang firms with production activity.

14 Based on ISTAT classificatiotarge enterprises have more than 500 employeesjiumenterprises have 100-499,
smallandhandcraftones have 11-99 or less than 10 respectively.

!> Based on Bell and Pavitt (1993) firms can be gealim four categories of technological developméntraditional
“supplier dominated” industries — like textile, tear, shoes, furniture, potteries etc. — technitelnge comes from
supplier of inputs, while technology is transferiacthe form of capital goods and components; itals intensive”
industries — like automobile and chemicals — tecdinchange is generated by the design and operafieomplex
production systems; in “science based” high-teclustries, technology emerges from corporate R&Diairdheavily
dependant on academic research; finally, “speeidlgupplier dominated” firms provide high performarequipment
in the form of components, instruments or softwaradvance users.

16 seewww.ice.it andwww.indmin.nic.infor more details about the restrictions to forefgnperty in the countries of

interest.

" For the sake of completeness, we should mentanthie role of technological leadership — capturgdhe variable
TECH_relative— is not so clear-cut. On the one hand, investojsying a technological lead in their respectieetsrs
are perceived as more attractive JV partners bl fiens and governments; therefore, they are nabie to negotiate
more favourable terms of agreement. Moreover, ébbrtological gap between foreign leaders and daéengsiducers
may be so large that, even in case of knowledgesfiea, the threat of IA dissipation is minimal. @@ other hand, the
technology gap may not be enough to prevent knayaatissipation, so investors possessing technabgatvantage
over other firms in their sector may potentiallgum in greater losses from knowledge dissipati@ntmvestors with
less sophisticated technologies. Therefore, theaainpf TECH_relativemight be positive or negative (Smarzynska

2000).
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'8 This evidence is also consistent with an explanai la Antras and Helpman (2004): since full owshé is a very
costly mode of entry, the most productive firmgeémms of human capital and technology get engag&il®S, while
the least productive ones prefer to operate vigjeenture.

19 A different result is obtained in (Pan, 2002; Cleexd Hu, 2002), where sales are shown to be pelsitdorrelated
with the probability of entering a foreign markétrze.

2 This is perfectly in line with the questionnaiesponses reviewed in Section 2.1: gaining locapstip- in terms of
interacting with local authorities, marketing finaoducts etc. - has proved to be the main reasoftdlian MNEs to
undertake JV projects in Asia.

L The positive sign oTRADE andEFI can be interpreted also with regard to anotherrsomexplanation of joint-
ventures, namely risk reduction. Risk reduction talte one of the following forms: a) similar resoes are pooled
together to spread the risk of a large project amere than one firm; b) the investor associateh @witocal partner to
limit the political risks of the foreign operatiofSanna Randaccio, 1993). In this sense, the lhokenness to trade or
economic freedom, making the Southern market msks,rmight increase the probability of a JV. Thepbrtance of

risk reduction is well documented in our interviefsse Figure 5).
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Figure 4: Wholly-owned enterprise versus joint-vgatin Asia, by country
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Table 1: Probit estimates

wos WOS WOS WOS WOS WO0S WPS
CRAOUATE | dikie 0o onigi 030 0o oo O
BT R A M A
I T
S, S S
TECH_relative ((;)_ gf)?* (o(.)dgi?**
PATENT/SALES (3615()(?’)* (83)5932)*
0% N ML
METAL (O%ﬂ;*
PRECISION (0?;;‘;3*
L L o,
H_purpose OOI (082
COUNTRIES OOLT* OB  (OOD* (0009w (0030
SCALE 0000 (000 (0000 (0.0000* (0.0
NORTH-EAST 0027 (0005 (0004
PRI (5’02:72)
EFI 0000 (0000
o2,
TRADE 0000
s 055,
Obs. 356 354 356 349 344 344 347
p-value 0.000%*  0.000"* (000  0.000%* 0.000%* 0000 0.000%
Pseudo R 0.0377 00576 01131 01700 0.1736 01764  0.1647

Marginal effects and P-value in round brackets ldiggd. * means significant at 10%, ** significarit
5%, *** significant at 1%. Pseudo’Rs a typical measure for goodness of fit in disedependentt
variable models. The expression for PseudasR-1/[1+2(logls-logLo)/N], where N is the total numb
of observations, Lis the maximum log-likelyhood value of the modéirderest, and & the maximun
value of the log-likelyhood function when all tharameters, except the intercept, are set equal e

value” denotes the P-value of the joint null-hyesib.

a

br
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Appendix A

Appendix A contains the main derivations of Secon
Al Proof of Result 1

1) Equation (7) is equivalent to:

_ 2 _ 2
’c? — 2asc+ 8a-c)” ~9a

>0 (al1)

Call:

_\/96&5\2 +9a’-8(a-¢)?

s = 9 2)a

+\/96h2 +9a’ -8(a-¢)*
9

C

Solving (al) fois, we find that itis verified - i.e1%° > _ - for' s>s; or s<s;.

Since &s<1, we need to control whethgrands, belong to the interval (0, 1), to draw conclusion
on the prevalence of WOS versus JV in the modalige fors.

It is easy to show tha>1, therefore it falls outside the model's rangedand it is not mentioned

17(a-c)* -9a’
9a’

in Result 1. On the contrarg>1 if 6<F(a,c)= , O<s<l if F(a,c)<o<

G(a.9=

2
8(aa ) ands;<0 if >G(a,c).

2) Recall from above that (7) is verified - il8yc > ... - for s<s;, and combine this result with

those abous;. Recall also thai<s<1, by assumption of the model. It follows that:

96a® +9a’ -8(a-c)?
9

96a® +9a’ -8(a-c)?
9

! Notice that exists and it is a real

is positive for &c<a and <1, sa\/

number.
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i) If 6<F(a,c), thens;>1: (7) is always verified. This means that in thedels range fors (0<s<1)

full ownership of the production affiliate is alwsapreferable to joint-venture because it provides
the MNE with higher profits.

i) If F(a,c)<0<G(a,c), then0<s;<1: (7) is verified forO<s<s;. This means that in the model's
range fors (0<s<1) full ownership prevails for low values ef while joint-venture is chosen for
high values o#.

iii) If 6>G(a,c),thens;<0: (7) is never verified. This means thaf;; <M,

MNE

for O<s<1, and full

ownership is never chosen.

iv) The profit gap, between WOS and JV, from thepof view of the MNE equals:

wos Wy 2 , 6a’ (a-s0? |a’
Mue —Me) E=(@a-0) —— | 1-—F— |— a4
( )=5@-9-— { " }4 (a4)

The derivative of (a4) with respectgas:

I—I WOS __ I—I v
a( MNE MNE/ — _E (a _ SC) (a5)
0s 2

In the model’s range farands - 0<c<a and0<s<1- (a5) is negative, namely a decrease (more
cost reduction through knowledge spillover) incesathe profit gap, for the MNE, between full and

shared ownership of the production affiliate. O

A2 Proof of Result 2

1) Equation (7) is equivalent to:

c’(8+9s’) —c(l6a+18as) + (8a° —96a%*) >0 (a6)
Call:
— 2 2
¢ = 8+9s-3\Js +1628+89+985 (a7)
8+9s
= 8+9s+3Vs +16§+86’+96’s (a8)
8+9s
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Solving (a6) forc, we find that it is verified - i.e[1%° > % _ - for” c>c; or c<c;.

Since 0<<a, we need to control whethey andc;, belong to the interval (@), to draw conclusion
on the prevalence of WOS versus JV in the modalige forc.

It is easy to show thab>a, therefore it falls outside the model’s ranged@nd it is not mentioned

in Result 2. On the contracyis always smaller thamand 0<;<aif & <g :

2) i) The relevant parameter space for empiricalppses is the one in whicBissipation of
Intangible Assets matters for the choice between full and shared oshne, i.e.

F(a,c) <8 <G(a,c) (see comments to Result 1 in Section 2). In thigyeait is easy to show
that6’<g. Therefore full ownership is preferred for@zc;, while shared ownership emerges for

ci<c<a.

i) The derivative of the MNE’s profit gap betwetrdl and shared ownership (a4) with respect to

is:
WOS _ v
a(r MNEaC M ie — _g(a_ c) _g(a_ S0 (@9)

In the model’s range foa, s andc — a>0, O0<c<a, 0<s<1 - the derivative is negative, hamely an
increase inc (more cost disadvantage for the MNE, relativeht® local enterprise) decreases the

profit gap between full and shared ownership offealuction affiliate. O

A3 Proof of Result 3
1) Equation (7) is equivalent to:
a’(8—-90) —a(l6ec +18sc) +8c® +9s’c’ >0 (al10)

Call:

2 Notice that s +16s+860+965%is positive for &s<1 and Gf<1, soys? +16s+80+96s° exists and it is a real

number.
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_ 2 2
_J8+9s \Os? +144s+8165% + 726 (a11)
8-96
azzc{8+9s+J9s ;1_494;+816?s +720} (@12)

Solving (a10) for, we find that it is verified - i.e[1¥° > M _ - for’ a>a, or a<aj.

MNE MNE
Sincea>0, we need to control whethar anda, are positive, to draw conclusion on the prevalence

of WOS versus JV in the model’s range dor
. . 8
It is easy to show tha>0 anda;>0 if &< e

2) i) The relevant parameter space for empiricalppses is the one in whicBissipation of
Intangible Assets matters for the choice between full and shared osine, i.e.

F(a,c) <8 <G(a,c) (see comments to Result 1 in Section 2). In thigeait is easy to show that
o <g. Therefore full ownership is preferred faxa; or a>a,, while shared ownership emerges for

intermediate values of market size.
i) The derivative of the MNE'’s profit gap betwetdl and shared ownership (a4) with respecato
is:

0N ~Mike) _ 8a~8c~9ag - Osc
9a 18

(@al3)

Given the model’s range fa; s andc —a>0, 0<t<a, 0<s<1 — in the relevant parameter space for

8+9s

the empirical analysi36(<g) the derivative is positive far>a =c This means that the

profit gap between full and shared ownership desmeas long aa increases up t@ then it

increases. [

% Notice that9s? +144s+8165% + 720 is positive for &s<1 and G6<1, soy9s? +144s+818s2 + 728 exists and it is a

real number.
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Appendix B
Appendix B contains a description of the variableduded in econometric specification (Table
bl), it provides summary statistics of the contumioegressors (Table b2) and the correlation

matrix of the core-type ones (Table b3).

Table b1l: Variables description

Variable Description
Dummy variable, 1 if WOS, 0 if JV.
WOS Type: regressand.
Source: interviews
GRADUATE Dummy variable, 1 if the percentage of employeeth i degree, in the parent firm, is larger than

25%, 0 otherwise.
Type: firm-levelcoreregressor; it is a proxy for the human capitahef parent firm.
Source: interviews

TRAINING Dummy variable, 1 if the parent firm organizes rirag courses for the employees longer thdn 6
months, 0 otherwise.

Type: firm-levelcoreregressor; it is a proxy for the human capitahef parent firm.
Source: interviews

HIGHTECH Dummy variable, 1 if the parent firm belongs tohégh tech” sector, i.e. a sector in which the agera
R&D expenditure is more than 500,000 Euro.

Type: firm-levelcoreregressor; it is an indicator of technology of gagent firm.
Source: personal elaborations from ISTAT (IstitNtazionale di Statistica ) data.

PATENT Patents of the parent firm (millions Euro).

Type: firm-levelcoreregressor; it is an indicator of technology of gagent firm.
Source: AIDA (Analisi Informatizzata delle Aziendi,is a dataset that comprises balance sheet
information of more than 200,000 Italian companidh sales lager than 500,000 Euro)

ts

TECH_relative Total value of the parent firm's technology — R&Dpenditure + advertising expenditure - over
industry mean.
Type: firm-level core regressor; it is an indicator of technology of ierent firm; in particular it
captures the role of technological leadership.

Source: personal elaborations from ISTAT and AIDA

PATENT/SALES Patent over sales of the parent firm.
Type: firm-levelcoreregressor; it is an indicator of technology of gagent firm.
Source: personal elaborations from ISTAT and AIDA

TELECOM Dummy variable, 1 if the parent firm belongs to thRELECOM sector, 0 otherwise. We cgll
TELECOM the ATECO (NACE REV 1.1) 32 sector, characttiby production of TV and radjo
equipments. According to ISTAT, this is the mantfaiog sector with largest R&D investments|in
Italy.

Type: firm-levelcoreregressor; it is an indicator of the level of teclogy of the parent firm.
Source: personal elaborations from ISTAT data.

METAL Dummy variable, 1 if the parent firm belongs to METAL sector, O otherwise. We call METAL the
ATECO (NACE REV 1.1) 28 sector, characterized by potidn of metal goods.
Type: industry-levetontrol regressor.

Source: personal elaborations from ISTAT data.

PRECISION Dummy variable, 1 if the parent firm belongs to tRRECISION sector, 0 otherwise. We c¢all
PRECISION the ATECO (NACE REV 1.1) 33 sector, charan¢eriby production of precisian
instruments, watches and optical appliances.
Type: industry-levetontrol regressor.

Source: personal elaborations from ISTAT data.

SALES Sales of the parent company (billions Euro).
Type: firm-levelcontrol regressor.
Source: AIDA
H_purpose Dummy variable, 1 in case of horizontal purposee-the goods produced in Asia are addressed to the

local market — O in case of vertical purpose —the.goods produced in Asia are exported elsewhere.
Type: firm-levelcontrol regressor.
Source: interviews

Dummy variable, 1 if the parent firm was engagethiarnational operations with more than 5 forgign
countries before the FDI in Asia, 0 otherwiseslaiproxy for the firm’s experience in running fgre
COUNTRIES operations.

Type: firm-levelcontrol regressor.

Source: interviews
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SCALE

Dummy variable, 1 if firm-level scale economies enportant for the parent firm, O otherwise.
Type: firm-levelcontrol regressor.
Source: interviews

NORTH-EAST

Type: firm-levelcontrol regressor.
Source: interviews

Dummy variable, 1 if the parent firm’'s headquarsdocated in the North-East of Italy, O otherwise.

PRI

Property Right Index: it scores the degree to whidtate property rights are protected and the dg
to which the government enforces laws that protgttate property. In addition, it analyzes
independence of the judiciary, the existence ofumion within the judiciary, and the ability
individuals and businesses to enforce contractanges from 1 to 5, higher values associated
less protection.

Type: country-levetore regressor.

Source: Miles et al. (2004)

gre
he

Df
with

EFI

Economic Freedom Index: it measures the degreemfamic freedom present in five major are
Size of Government, Legal Structure and SecurityPadperty Rights, Sound Money, Freedon
Trade with Foreigners, and Regulation of Credit, lralaod Business. It ranges from 0 to 10, hig
values associated to more freedom.

Type: country-levetore regressor.

Source: Gwartney et al. (2004)

aS -
to
her

POP

Population of the host country (millions of inhalits).
Type: country-levetore regressor.
Source: http://humandevelopment.bu.edu/

TRADE

Degree of openness of the host country, measurganpprt+Export)/GDP.
Type: country-levetore regressor.

Source: personal elaborations from

http://humandevelopment.bu.edu/

SEA

Dummy variable, 1 if the host country belongs te tBouth East Asian region, i.e. Indone
Malaysia, Thailand, Japan, South Korea, Philippinéstnam and Singapore, 0 otherwise.
Type: country-levetontrol regressor.

sia,

Source: interviews

Table b2: Summary statistics of continuous variable

Variable Obs. Mean Std.Dev. Min Max
PATENT 356 0.6086301| 2.012699 0 14.96469
TECH_relative | 344 3.936645 10.88662 0 82.71236
PATENT/SALES 356 0.1761435| 0.7417115 O 7.073824
SALES 356 0.262313 0.8978276  0.006 6.311476
PRI 356 3.491573 0.7817905 1 5

EFI 349 5.834098 0.7429829 5.3 8.6

POP 356 9.279096 5.341437 0.43538¢4 12.98848
TRADE 356 0.2521991| 0.3908543 0.0433201 2.413163

Table b3: Correlation matrix of the variables medisg Intangible Assets

GRADUATE
TRAINING
HIGHTECH
PATENT
TECH_relative

PATENT/SALE$

TELECOM

GRADUATE TRAINING HIGHTECH PATENT TECH_relative PATENT/SALES TELECOM
1.0000
0.0794 1.0000
0.1090 0.1141 1.0000
0.2276 -0.0414 0.0252 1.0000
0.1875 -0.0090 -0.1426 0.4270 1.0000
0.1162 -0.0112 0.1724 0.6036 0.1054 1.0000
0.1516 -0.0628 0.2133 -0.0420 -0.0664 -®@001 1.0000
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