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CHAPTER 1
INTRODUCTION

The wave of globalization in past decades has dramatically changed the way
firms do business. With the opening up of new markets, tariff reductions, and the
dismantling of protectionist regimes across the globe, firms have increasingly expanded
their businesses beyond home markets. Scholarly interest in the various decisions that
cause and accompany such foreign expansion has not trailed behind either.

This dissertation consists of three studies on the entry and evolution of foreign
firms in a new market. The common thread through these three essays is a focus on the
scope of the foreign firm in a host country, and on how this scope is shaped by local
firms and environments. I examine the scope of the foreign entrant both in terms of its
economic boundaries — what it ‘makes’ and what it ‘buys’-, as well as in terms of its
product-market footprint — the product segments it occupies in the host country market.

In particular, I examine two different strategic decisions firms make when
entering a new country. The first is the choice between contractual and equity
governance modes in strategic alliances with domestic firms, and the second, the decision
of which market segments to enter in the host country. Both these strategic choices
influence the scope of the firm. By choosing an equity alliance over a licensing contract,
a firm essentially expands its boundaries; it increases the range of activities organized in-
house as opposed to externally. And by deciding to enter yet another market segment, a
firm expands its product-market scope. Across the three essays in this dissertation, I
examine how local firms or local environments in the host country influence these
decisions.

The first essay looks at the choice between contractual and equity forms of

governance in technology transfer alliances between foreign and local firms in India, and



at how the technology capability of the local Indian partner influences this choice. The
second examines whether and why a foreign firm will enter a particular market segment
of the US automobile industry. Here I explore the role of the local environment — e.g., the
presence of other firms, the barriers to entry into the segment, the extent of multi-market
competition the firm faces in the segment, etc. In the third essay I look at aggregate entry
rates of foreign firms into various market segments of the US auto industry, again
emphasizing the influence of the number of various types of incumbents in the segment.
The thesis is comprised of five chapters. Chapters 2, 3, and 4 report the research
that constitutes this dissertation, while chapter 5 draws together key findings and

implications and suggests avenues for future research.

1.1  RESEARCH QUESTIONS, SEQUENCE, AND KEY FINDINGS

Firms sometimes need to ally with local firms when entering new markets. While
that is clear, we know relatively little about what form of governance this alliance should
adopt. The literature on alliance governance (e.g., Oxley 1997; 1999; Pisano 1989),
mostly from a transaction cost theory standpoint, focuses on alliance-level determinants
such as its functional and geographic scope and tells us little about how firm capabilities
influence the governance decision. The first essay seeks to rectify this, and examines the
effect of technology capabilities of the local firm on the choice between contractual and
equity forms of governance, that is between licensing and equity joint ventures,
controlling for characteristics of the technology being shared. Essentially, we argue that
the information and appropriation costs associated with technology transactions vary
with both knowledge characteristics and the technology assimilation capabilities of
recipient firms. We test our hypotheses using survey data from 126 alliances between

foreign and domestic Indian firms and find that when the ability of the recipient Indian



firms to assimilate the technology being transferred is poor the alliance takes the form of
an equity joint venture as opposed to a licensing contract. This, we argue, is because poor
capabilities call for the foreign partner to transfer supporting skills to help the recipient
absorb the core technology. Because most of these skills are tacit, their transfer through
contractual means is fraught with information problems and the hazard-mitigating
properties of equity governance become necessary.

The second essay moves on to study the product-market scope of foreign firms in
a host country. Product markets are rarely homogeneous, but typically characterized by
market segments across which buyers have different tastes and preferences. The product
market scope of a firm at any given time is made up of successive decisions it has taken
in the past on whether or not to enter (or exit) a given segment. Ceteris paribus, the more
segments a firm chooses to enter, the larger its product scope. This paper examines the
determinants of these entry decisions. Drawing from the strategic management, strategic
momentum, population ecology and industrial organization perspectives, I predict that a
foreign firm’s propensity to enter a given segment in the host country in a particular year
depends on the extent of its multi-market contact with rivals and its prior experience in
that segment, and on the number of other participants in that segment — i.e. the segment
density. I test these hypotheses using data on segment entries by foreign manufacturers in
the US automobile industry over nearly two decades (1986 - 2003). The analyses suggest
that all the above determinants are relevant. Multi-market competition and the firm’s
prior entries into a segment have non-monotonic effects; prior entry has a positive but
diminishing effect on segment entry while that of multi-market competition follows an
inverted U shaped pattern, increasing initially and then decreasing after a point. The
number of other participants in the segment has a deterring effect on a firm’s propensity

to enter. These findings corroborate multi-market competition, strategic momentum and



spatial competition predictions. I find only limited support for the population ecology
perspective, which predicts an inverted U-shaped effect for segment density.

The limited support for the population ecology perspective is intriguing. Hence, I
explore this further in the third essay. I use another econometric specification which is
commonly used in population ecology research on organizational founding and, more
importantly, explore the boundaries to the density effect. Traditionally, density
dependence theorists have assumed that the processes of legitimation and competition,
which are the key drivers of the density dependence effect, operate at the level of the
overall population. Recent studies, however, have started to emphasize spatial
heterogeneity in populations and have suggested that the density effect operates at the
level of national subunits, such as regions and cities (Cattani et.al, 2003; Lomi, 1995;
Carroll & Wade, 1991). I take this advance forward and emphasize two alternative levels
of aggregation that serve as boundaries to legitimation and competition forces and hence
to the density effect. First, industries can be disaggregated into segments, which
correspond to homogeneous types of demand. I argue that the density effect is stronger at
the segment level than at the industry level, i.e., among firms that depend on similar
kinds of buyers. Second, I propose that density effects do not affect all firms equally
strongly but will be strongest among firms that share similar identities. And since foreign
firms share similar identities vis-a-vis domestic firms, density effects will be stronger
within the sub-population of foreign firms, rather than across foreign and domestic firms.
My results from analysing data on entry rates of foreign firms into segments of the US
automobile industry support these notions.

First, I find support for my density dependence predictions. This appears to
contradict the finding in chapter three and needs to be discussed further. I do this in

chapter 5, after reporting details of both analyses in chapters 3, and 4. Second, I find that



density dependence effects are stronger at the segment level compared to the population
or industry level which prior research has traditionally used. And third, I find that entry
rates of foreign firms are more sensitive to the number of foreign participants in the
segment than to the whole population of the segment. Taken together, the last two
findings suggest that lower levels of aggregation such as the segment and the sub-
population of foreign firms are better levels of analysis to study density-dependent

processes.

1.2 THE BIG PICTURE: A NOTE ON COHERENCE BETWEEN CHAPTERS

The essays in this dissertation are heterogeneous to some extent. All three papers
do not share the same research question, theoretical core, research design, or empirical
setting. In writing the dissertation, I focussed more on the individual contributions of the
essays than on their collective common identity; each essay was meant to ‘stand-alone’.
Nevertheless, there are clear commonalities between the papers. At first glance, chapters
three and four are similar — they both explore the decisions of foreign firms to enter
market segments, albeit at different levels of analysis.

At a more fundamental level, all three papers address the issue of the scope of the
foreign firm in the host country market. While the first essay addresses economic scope,
the second and third explore product market scope. And while determinants of scope
vary across all three papers, at a fundamental level they emphasize the local firm. In the
first paper I study the effect of the local firm’s capabilities. In the second and third, I am
still interested in the effect of firms in the local environment, but in a more aggregated,
than individual effect.

The other way the three essays hold together is in their positioning within

international business research, and in particular, in the stream on foreign market entry.



The central phenomenon foreign market entry research seeks to address is the location
and distribution of foreign entries. Some scholars are interested in the distribution of
foreign entries across geographic space and study questions pertaining to the location of
FDI, either within a host country or globally. The three essays in this dissertation also
address the location and distribution of foreign entries, first in governance space, and
then in product space. In this sense, they complement each other as well as add to extant

research on firms’ entry into foreign markets.
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CHAPTER 2
RECIPIENT TECHNOLOGY CAPABILITY, KNOWLEDGE
HETEROGENEITY AND GOVERNANCE CHOICE IN TECHNOLOGY

ALLIANCES:
EVIDENCE FROM AN EMERGING MARKET'

Abstract

This essay examines the choice between joint ventures and licensing contracts to
govern strategic technology alliances between foreign and domestic firms. Extant
research has predicated this choice on alliance-level characteristics, such as their
functional or geographic scope, giving relatively short shrift to technology characteristics
and recipient firm capabilities. In this paper we argue that the information and
appropriation costs associated with technology transactions vary with both technology
characteristics and the technology assimilation capabilities of recipient firms. We test our
hypotheses using survey data on technology transfer alliances between foreign and local
firms in India, an empirical setting which provides variation in our core constructs. We
find that recipient technology assimilation capabilities significantly influence the choice
of governance form. We also find that, in our sample, contractual hazards rooted in
information asymmetries are much more significant determinants of governance choice

than those based on potential knowledge misappropriation.

' This chapter is the result of joint work with Jean-Francois Hennart.

We thank Xavier Martin, Paulo Cunha and Arjen Slangen, and seminar participants at
HEC Paris, the University of New South Wales, and at the 2003 Academy of
Management and Academy of International Business Meetings, for their comments on an
earlier version of this chapter.



2.1 INTRODUCTION

To exploit their firm specific advantages in foreign countries, Multinational
Enterprises (MNEs) need to combine those advantages with local assets, such as
distribution networks, market knowledge, locally-known brand names, and factors of
production such as land, labor, and utilities, among others. In some cases such
complementary assets can be obtained on the local market. In others they are held by
local firms. One important way MNEs can then access them is by allying with the local
firms that own them. Such alliances can take two main forms: an arm’s length contract
(e.g. the MNE licensing the local firm), or an equity joint venture, where the MNE and
the local firm are jointly responsible for the management of the operation and are paid for
their contribution through a share in the results (Hennart, 1988). While the need to enter
into alliances with local firms in distant markets seems well accepted, we know a lot less
about the form that these alliances should take. Specifically, under what circumstances
should the strategic alliance between MNEs and incumbent firms be contractual rather
than equity-based?

The mainstream literature on the governance form of alliances (Pisano, 1989;
Osborn & Baughn, 1990; Oxley, 1997; Gulati & Singh, 1998; Pangarkar & Klein, 2001)
predicts governance form from alliance-level features such as its technological,
geographic, and functional scope. Oxley (1997), for example, argues that alliances that
transfer multiple technologies or span multiple geographies — and thus have broad
technological or geographic scope — are more likely to take the form of equity joint
ventures than that of contractual agreements. Pisano (1989) argues that the functional
content of the alliance matters; for example, R&D alliances are more likely to be
governed through equity than through contract. While this focus on variations in alliance-

scope 1s indeed useful, prior research on alliance governance has underemphasized two
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additional types of variation across technology alliances: variation in characteristics of
the technology being transferred, and in the recipient’s technology assimilation
capability. These two constructs are not entirely new. When examining the boundaries of
the firm, scholars have emphasized the effect of technology characteristics such as its age
and tacitness (Davidson & McFetridge, 1985; Kogut & Zander, 1993; Arora & Fosfuri,
2000), as well as the capabilities of technology recipients (Martin & Salomon, 2003;
Szulanski, 1996; Madhok, 1996). Studies that specifically study the role of these
constructs on the governance form of alliances, however, are rare (but see Colombo,
2003; Sampson, 2004).

In this paper, we examine how the characteristics of technology transferred and
the technology assimilation capabilities of the recipient affect the governance form
chosen for an alliance. Our argument rests on the transaction cost notion that when the
contractual hazards associated with technology exchange are high, contractual forms are
less efficient, and need to be replaced by equity forms of governance (Hennart, 1988;
Oxley, 1997). We argue that the extent of contractual hazards in technology transfer
alliances varies with the characteristics of the transferred technology as well as with the
assimilation capabilities of technology recipients. We test our hypotheses using survey
data on technology transfer alliances between foreign multinational and Indian
manufacturing firms.

Our results show that, controlling for the characteristics of the technology
transferred, the technology assimilation capabilities of Indian recipients significantly
influence the choice of governance form. Weak recipient capabilities correlate
significantly with a higher incidence of equity as opposed to contractual governance.

Equally importantly, our results suggest that it is contractual hazards rooted in
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information asymmetries rather than those based on potential knowledge
misappropriation that are determinant in our sample.

In summary, this research contributes to the alliance governance literature by
carefully examining the effects on the choice between contractual and equity transfer of
technology characteristics and recipient capability, two types of cross-sectional variation
that prior research has largely overlooked. We also contribute to transaction cost theory
by showing that the relevant sources of contractual hazards in technology transactions are
context dependent. In samples from lesser-developed countries such as ours, information
costs rather than appropriation concerns underlie contractual hazards. Finally, this is to
the best of our knowledge the first transaction-level study to examine the choice between
contractual and equity alliances in India. We thus add to our currently quite limited
knowledge on knowledge transfer between foreign and local firms in emerging

economies (Tse, et. al 1997; Hagedoorn and Sedaitis, 1998; Meyer, 2001).

2.2 THEORETICAL BACKGROUND
2.2.1 Transaction Cost Economics, Information and Appropriation concerns
Transaction cost theory has been a dominant perspective in the literature on
strategic alliances (Hennart, 1988; 1991; Pisano, 1989; Oxley, 1997; Pangarkar & Klein,
2001; Colombo, 2003; Sampson, 2004). The basic tenet of the theory is that due to
limitedly rational and opportunistic dispositions of economic agents (Williamson, 1985),
not every transaction can be efficiently organized on the market. Transactions sometimes
involve high contractual hazards and are therefore more efficiently organized within
firms than through the market. Since transactions differ in severity of contractual hazards

and governance structures vary in hazard-mitigating properties, the core proposition of
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the theory is that transactions should be aligned with the most appropriate governance
structure (Williamson, 1991).

In this paper, we examine two types of contractual hazards in strategic technology
alliances: information costs, which arise from information asymmetries between partners
(Arrow, 1974; Hennart, 1989), and appropriation concerns, which are due to less than
perfect definition and enforcement of property rights (Levin et.al., 1987; Oxley, 1997;
Hennart, 2000; Sampson, 2004).

Information and appropriation costs arise when it is difficult to define the good
being transacted and monitor the activities of the parties. Under neo-classical perfect
market conditions, actors are perfectly rational and have perfect information about the
attributes of the good being transacted. Under such conditions, prices act as an organizing
principle, and market transactions are frictionless. However, in real life, the above
conditions do not always hold. In technology alliances, recipients often have less than
perfect information about the characteristics of the technology being transacted and its
potential performance and, consequently, tend to under-price it. The seller, on the other
hand, cannot reveal all his knowledge before the contract is signed, for fear that by so
doing the recipient gets the know-how essentially free of cost. Together with the fact that
buyers are limited in their abilities to identify ex-ante if the seller might act
opportunistically, by, for example, not supplying the know-how in its fullest form or
concealing potentially dangerous or problematic characteristics of the technology,
information asymmetries of this kind cause the market for knowledge to fail, and call for
further contractual safeguards. Arrow (1962; 1974; 1984) called this ‘buyer’s
uncertainty’, and these kinds of contractual difficulties are particularly pertinent when it
is difficult to properly define the knowledge, such as when a large portion of it is tacit

(Hennart, 1982; 1989).
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The seller, on the other hand, worries about potential misappropriation of the
know-how transferred, i.e., its use in ways not mentioned in the contract and hence
essentially unpaid for. While specific stipulations in the contract and patenting should
mitigate these concerns, it is often costly, difficult, or time consuming to detect and prove
contract violations in a court of law. This gives rise to positive appropriability concerns

(Teece, 1986; Levin et.al, 1988; Oxley, 1997), which constitutes a contractual hazard.

2.2.2. Contractual hazard mitigation in equity alliances

One way to mitigate contractual hazard is to reduce the incentives of agents to
cheat by organizing the transaction within the firm, thus replacing the market mechanism
with hierarchy (Hennart 1982; 2000). Considering different organizational forms on a
continuum between markets and hierarchies, joint ventures are closer to the hierarchical
solution while licensing contracts retain properties more characteristic of the market
mode of organization (Hennart, 1993). Joint ventures have superior hazard-mitigating
properties because, in a joint venture, the seller is not paid upfront for the technology.
Rather, both parties are paid out of the residual profits of the venture and hence have less
incentive to cheat. In a licensing agreement, on the other hand, licensors have only
limited financial interest in the profitability of licensees, as licensors are paid for their
technology through a lump sum and through a percentage of sales, not of profits
(Hennart, 1988; 1989). Furthermore, joint ventures provide better avenues for closely
monitoring partner behaviour through participation in the board of directors of the JV
(Oxley, 1997; Sampson, 2004).

Figure 2.1 summarizes the argument we develop in the next section that
information and appropriation costs faced by parties negotiating a technology transfer —

and hence, their proclivity towards joint ventures — depend on the technology
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assimilation capability of the recipient firm (c.f., Martin and Salomon, 2003) and the

characteristics of the technology transferred (Davidson and McFetridge, 1985; Arora and

Fosfuri, 2000).

FIGURE 2.1

Schematic representation of the underlying theoretical mechanism

Recipient technology
capabilities

Knowledge
characteristics

2.3 HYPOTHESES

.

Contractual Hazard

- Information costs

- Appropriation costs

.

Governance choice
(contractual or

equity)

2.3.1 Recipient technology capability, effective technology package and

information and appropriation costs

Prior research on governance choice in strategic alliances has given short shrift to

differences in recipient capabilities, assuming partner firm capabilities to be largely

homogenous across alliances. Yet, the technology assimilation capacity of recipient firms

varies from alliance to alliance.

The few studies that have looked at capabilities tend to examine divergence in

technological capabilities between partners (Colombo, 2003; Sampson, 2004). Following

Jaffe (1989) and Mowery et.al (1998), this has been measured by the extent to which the

patent portfolios of both partners overlap, with a greater overlap in patent portfolios

indicating similar partner capabilities and vice-versa. This measure has two crucial
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limitations. First, while it tells us the extent to which the overall technology capabilities
of firms overlap, it gives us little insight into how they overlap for the specific
technology being transferred in the alliance. Second, the measure only maps overlap in
patentable skills. Yet, as we will argue below, gaps in tacit skills may be much more
crucial in determining the choice of alliance form.

We therefore think that a more promising way to model differences in firm
capabilities is to look at the ‘effective technology package’ being transferred. Successful
transfer of commercial technology requires that the technology recipient be able to
incorporate the technology in a product and service which can be profitably sold. This
requires that the recipient possess not only an understanding of the technology itself, but
also a mastery of the many other ‘supporting skills’ (e.g., planning, logistics, marketing,
and management skills) which are necessary for successfully implementing the
technology (Baranson, 1969). Recipients differ in the extent to which they possess these
supporting skills. Whenever transfer takes place between firms that have the same
supporting skills, the only knowledge that needs to be transferred is ‘technology stricto
sensu’. When recipients do not possess these supporting skills, then successful
technology transfer requires the transfer of both ‘technology stricto sensu’ and the
associated ‘supporting skills’ that are necessary to profitably sell the product in the local
market (we will call this overall package the ‘effective technology package’). The
effective technology package transferred is thus not generally equivalent to ‘technology
stricto sensu’, but may include a variable amount of supporting skills depending on the
recipient’s capabilities.

Many of these supporting skills are tacit and their transfer can entail severe
information problems since it is difficult to completely define and specify them a priori

(Arrow, 1962; Hill, Hwang & Kim, 1990; Hennart, 2000). Hence the greater the range of
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supporting skills needed by the technology recipient, the higher information costs, and
the more likely that the transaction will be more efficiently organized in an equity joint
venture (Davies, 1977; Killing, 1980; Caves, Crookel & Killing, 1983; Pisano, 1989).
Reduction in information cost for a given change in recipient technology capability is
significant at lower than at higher levels of recipient capability. For technologically
capable recipients that already have many of the basic skills, subsequent improvement in
capabilities contributes relatively less in terms of reducing information problems.

However, while the recipient’s lack of supporting skills increases the overall
tacitness of the ‘effective technology package’, the information asymmetries between
sender and recipient, and correspondingly, the information costs associated with the
exchange, there might be an offsetting effect. The more similar the knowledge base of
the partners, the more beneficial it is for them to appropriate knowledge from their
partners in ways which are not covered by the contract. In other words, the more
recipients have the needed supporting skills, the more likely they are to compete with the
transferor in unauthorized ways, and hence the greater the threat of knowledge
misappropriation (Colombo, 2003). However, the same magnitude of increase in
recipient capability is likely to result in greater misappropriation concerns at higher
levels of recipient capability than at lower levels. In other words, concerns about
misappropriation are likely to increase exponentially rather than linearly with recipient
technology capability.

Given that information costs and appropriation costs move in opposite directions
as the recipient’s technological assimilation capabilities range from weak to strong, and
hence as the recipient’s needs for supporting skills decreases, we predict a U-shaped
effect of recipient’s technology assimilation capabilities on the probability to joint

venture. When the recipient firm has technology capabilities that approach those of the
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sender, the appropriation hazards are high, necessitating the incentive alignment and

safeguards inherent in joint ventures. As recipient capabilities become weaker, the risk of

misappropriation diminishes, making the probability of joint venture less likely.

However, as recipient capabilities become weaker, it becomes more and more necessary

for the sender to enhance the ‘effective technology package’ to include tacit supporting

skills. The tacit component in the technology package increases the information costs

surrounding exchange, and at a certain level of recipient firm capabilities, increasing

information costs override decreasing appropriation costs and cause the transaction cost

curve to inflect and slope upwards.

FIGURE 2.2

Recipient’s need for supporting skills, information and appropriation costs, and the
proclivity to Joint Venture

Probability to
Joint Venture

C
B Contractual hazard A
Information costs
B
A Appropriation costs
Low (Strong High (Weak
Capabilities) capabilities)

Technology Recipient’s Need for Supporting Skills
(Inverse of recipient technology assimilation capability)
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Figure 2.2 illustrates this relationship. Line AA represents the information costs
curve while BB is the appropriation cost curve. CC, the sum of the two, represents the
total contractual hazard curve which is U-shaped and varies with the technology
capability of the technology recipient.

There is an inverse relationship between a recipient’s technology assimilation
capability and the range of supporting skills it needs: the lower the recipient’s
capabilities, the wider the range of the effective technology package and supporting skills
it needs (and vice-versa). Hence, from a transaction cost standpoint, we predict that:

HI: The technology recipient’s need for supporting skills has a U shaped effect

on the probability that the alliance will take the form of a joint venture rather

than that of licensing contract.
2.3.2 Technology heterogeneity and transaction costs

A second source of variation across technology transfer alliances is in the
characteristics of the technology being transferred. A number of authors have explored
how some dimensions of knowledge, such as its codifiability and age, affect the
probability that it will be transferred internally rather than through licensing contracts
(Davidson & McFetridge, 1985; Kogut & Zander, 1993; Arora & Fosturi, 2000).
However, these studies have typically not controlled for the technology assimilation
capacities of technology recipients. There could potentially be correlations between these
assimilation capabilities and the type of knowledge transferred. For example, it is
plausible that highly complex and tacit knowledge is transferred to recipients with
superior technology assimilation capabilities while fairly less complex codified

technologies are transferred to recipients with lesser technological capabilities. In earlier

19



models where recipient’s technology capabilities are not explicitly controlled for, it then
becomes difficult to separate the independent effects of technology characteristics from
that of recipient’s technology assimilation capability. To take care of this potential
conflation, we simultaneously include both these variables in our model.

As argued earlier, Arrow (1974) has pointed out that the basic problem in selling
or renting knowledge is that the buyer does not know what he is buying. As Hennart
(1982) has shown, patents are an imperfect solution to this information asymmetry
problem, because they allow the owner of know-how to make it public—thus reducing
information asymmetry over its value—while, in theory, retaining full property rights
over it. Because patents reduce the information asymmetry that accompanies the sale of
knowledge, while providing monopoly rights in its use, they make it possible to lend
knowledge to unaffiliated parties, i.e. to license it. But patenting (and hence licensing)
has limitations whose severity tends to vary across knowledge types. First, the efficacy of
patenting depends on the codifiability of the know-how. Patenting means putting
knowledge on paper and tacit knowledge is therefore not patentable. Hence the patent
system works well for highly codifiable knowledge, such as chemical formulae, but less
well for tacit knowledge, such as marketing know-how (Levin et al., 1987; Cohen et. al.,
1997; Arora et al., 2001 a,b).

H2: The less codifiable the technology transferred, the higher the probability of

its transfer through joint ventures rather than through licensing.

H3: Non-Patented technologies are more likely to be exploited through joint

venture than by licensing

Whether the technology was initially tacit or explicit, the amount of information
available on it should increase with the passage of time. Older technologies are likely to

have been implemented into products that have been put up for sale. They have a track
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record. Hence, a buyer’s ignorance of a technology, and the relative advantage of joint
ventures over licensing, should decrease with the age of a technology (Teece, 1977,
Davidson & McPFetridge, 1984). Furthermore, older technologies are less crucial to
transferors (Telesio, 1979), and their misappropriation by the recipient less of a problem.
Hence,

H4: Older technologies are more likely to be transferred through licensing than

through joint ventures

The process of technology transfer requires complex skills from both senders and
receivers. Senders must learn how to transfer technology, a complex and costly task
(Teece, 1977). One of the reasons is that successful technology transfer requires subtle
adaptations to a host of local factors and conditions: the chemical composition of raw
materials may differ, climatic conditions may require changes, the relative prices of
factors of production may require technological modifications. Hence the first transfer
can involve significant costs, but once these teething problems have been solved, their
solution is likely to be codified, thus reducing the cost of subsequent transfers (Teece,
1977) and facilitating transfer through licensing. Prior transfer of knowledge also implies
greater public knowledge of its characteristics (Davidson & McFetridge, 1985), thus
reducing information asymmetries between transferor and transferee, and encouraging
licensing. Hence,

H5: Prior transfers of technology by the source firm increase the probability that

subsequent transfers will take place through licensing rather than through joint

ventures

Licensing can be described as renting the right to access technology. But while a
rented car that a renter fails to return can be repossessed, the same cannot be said of

rented knowledge. Hence a major problem faced by knowledge transferors is that the
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knowledge can be used by the recipient to compete with the transferor. Both licensing
and joint venture contracts cannot fully safeguard against this problem: licensees can
compete with licensors at the expiration of the licensing contracts, while joint venture
partners can dissolve the joint venture at any time and start competing with it (Reich and
Mankin, 1986). There is however two crucial differences between the two. First, joint
venture partners are represented in the Board of Directors of the joint venture and they
have the right to post their employees in the joint venture. They have therefore more
opportunities to control the transfer of technology to their partners than in a case of a
licensing agreement. Second, joint ventures provide better incentive alignment than
licensing contracts since partner rewards consist in a share of the profits of the joint
venture. They will therefore pay a penalty in the form of lower returns if by their actions
they undermine the profitability of the joint venture. We would expect this advantage of
joint ventures to be particularly important whenever the knowledge transferred is core to
the transferor. Transferors are more likely to generate future products and processes in
core than in non-core lines, and hence the risk of misappropriation of knowledge by the
partner is greater in the former than in the latter (Telesio, 1979).

Consequently, the closer the know-how to be transferred is to the technology
transferor’s core business, the more likely its transfer will be through equity modes rather
than through licensing (Davidson & McFetridge, 1985). Telesio’s (1979) and Blomstrom
& Zejan’s (1989) findings that technology transferors with a wider product line tend to
be more active licensers are also broadly supportive. Hence:

H6: Technology core to the transferor is more likely to be exploited through joint

ventures than through licensing

While transferors may be more wary about misappropriation when core

technologies are transferred, they are less likely to have such concerns when the
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technology is core to the recipient. Misappropriating technology may bring short term
gains to the recipient, but it also creates distrust and rules out the possibility of any future
transfers of technology from the sender. When the technology transfer is for key
operations, the recipient would want to have access to future flows of newer versions of
the technology as well as to continuing technical and management support from the
sender. In such situations, given the risk of losing future support from the sender, the
recipient is less likely to behave opportunistically and misappropriate the technology
being transferred (Madhok, 1996). Consequently, appropriation concerns for the sender
are low and there is less need for the contractual safeguards inherent in a JV:
H7a: Technology core to the recipient firm is more likely to be transferred
through licensing than through joint ventures
The prediction is the opposite, however, when we think in terms of information
costs instead of appropriation concerns. Information costs arise when the buyer has
imperfect knowledge of the technology being transferred and is wary about the seller
misrepresenting its value and performance potential. The recipient has more to lose from
the poor performance of technologies related to its core operations and consequently will
be particularly cautious about misrepresentation by the seller. When information
concerns are high in such situations — i.e., where the technology being transferred is core
to the recipient — contracts cease to be efficient ways to organize the transaction. A joint
venture, where both the sender’s and recipient’s returns depend on the successful transfer
of the technology, aligns incentives of both buyer and seller and alleviates some of these
contractual problems. Hence:
H7b: Technology core to the recipient firm is more likely to be exploited through joint

ventures than through licensing
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24 METHODS
2.4.1 Research design

We test the preceding hypotheses on a sample of technology alliances between
foreign and Indian firms. Since the opening up of the economy to foreign investment in
1991, Indian firms have increasingly entered into technology transfer alliances with
foreign firms, making India an interesting context to explore our ideas. Besides, there is
ample variation in the technology capabilities of Indian firms. While some firms such as
Ranbaxy in pharmaceuticals and Infosys and Wipro in information technology have
achieved world class levels of technology proficiency, others are technologically weak.
Hence our setting offers sufficient variation in the technology assimilation capabilities of
incumbent firms. To get adequate variation on the technology variables and to maximize

potential response rate we sampled across industries.

2.4.2 Sample

Prior studies on the governance of strategic alliance have largely relied on
secondary data (e.g. the MERIT-CATI database) (Gulati, 1995; Oxley, 1997). However,
tapping into more micro level technology attributes such as the characteristics of the
technology and differences in the capabilities and skills held by technology recipients
requires survey methods of data collection. We sampled from the list of over 7000 Indian
firms put up by Capitaline, one of the two leading Indian corporate databases. The
Capitaline database lists the specific joint ventures and licensing agreements each Indian
firm has with foreign firms. Nevertheless, since we observed that the database tended to
focus on listed firms, we also sampled from business directories of various foreign
chambers of commerce in India (German, French, American and British) to avoid any

potential sample selection bias. However, we had to limit ourselves to those alliances for
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which a proper address and name of the Managing Director (who was to be our
respondent) was available. We identified 1258 such alliances.

We then sent an announcement card introducing the survey and its objectives, and
the actual survey a week later. Close to 450 announcement cards were returned
indicating that they had failed to reach their targets because the targeted firm had closed
down or moved to another location. So the first mailing of the survey was directed to the
remaining 800 firms. After a second wave of mailing, we received 94 filled surveys. One
of the authors paid personal visits to firms located in Delhi, Bombay and Madras and
these yielded 32 more responses. Our final sample consists of 126 Indian firms — a 16%
response rate — of which 75 are local partners in joint ventures with foreign firms and 51
are licensees of foreign firms. Missing information on some variables led to a further
reduction in the number of usable observations, which varies from 118 in the baseline to
107 in the full model.

To check for non-response bias we performed a t-test for difference in means
between a subset of 40 respondents and 355 non-respondents for whom data was
available from secondary sources. The two groups did not significantly differ in annual
sales and firm age (t value was insignificant at p > 0.10 on both variables). Our
respondents were knowledgeable about the alliance: 63% were chairpersons and
managing directors of the alliance, and the rest were vice-presidents, general managers or
full-time directors.

The final sample is distributed over 20 manufacturing industries. Twenty percent
of the respondents are in the industrial and commercial machinery industry, 18% in
chemicals and allied products and 12% each in the electronics and electrical equipment
and transportation equipment industries. Alliances are with foreign firms from 19

countries with German and U.S firms accounting for the largest share (22% and 21%
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respectively). Whenever an Indian firm had multiple alliances with foreign firm, we

asked the respondent to choose one alliance that was most important to the firm.

2.4.3 Measures
Dependent variable

In line with prior studies (Osborn & Baughn, 1990; Gulati, 1995) we coded our
dependent variable JV equal to one if the alliance is a joint venture and zero when it is an
arm’s length licensing agreement. Any type of alliance that involves foreign equity stakes
is officially categorized in India as “financial collaboration”, while all those without
equity stakes are called “technical collaborations”. Hence we are sure that all our
licensing contracts are between non-affiliated parties. Given the binary nature of the
dependent variable we use a logistic regression to estimate the parameters of our model

(Agresti, 1996; Long, 1997).

Independent variables

Data for the independent variables was obtained from responses to the survey.

Technology Recipient’s Need for Supporting Skills: Our measure of the Indian
partner’s technology assimilation capability and hence the extent to which it needs
supporting skills was obtained by asking respondents to indicate whether they required
management, marketing, and other technical assistance to implement the technology
contributed by the foreign technology transferor. The variable takes the value 1 if only
one of these three forms of assistance was required, 2 if two were required and 3 when all
forms were required. A higher value on this measure thus indicates a greater dependency
on transfer of tacit supporting skills from the foreign firm. To test our U shaped

hypothesis we mean-centered this variable and entered a quadratic term in the regression.
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Codifiability: Survey respondents were asked to indicate on a scale of 1 to 5
whether the technology being acquired in the collaboration could be described in a
manual. Higher values on this variable suggest greater codifiability.

Patent 1s a dummy variable equal to 1 if the technology has been patented in India
and O if not.

Age of technology: Our age variable takes the value 1 when the respondent
indicated that the transferred technology had been introduced in the transferor’s home
country within the past year, 2 when it was two to three years old, 3 when it was three to
five years old and 4 when its first introduction was more than five years ago.

Prior transfer of know-how: This variable takes a value of 1 if the technology
transferor transferred the technology in question to India prior to its transfer within the
present collaboration, either to the responding Indian firm within the framework of an
earlier alliance or to any other Indian firm, and 0 otherwise.

Centrality of the transferred know-how to the technology recipient: Survey
respondents were asked if the technology was core to the recipient Indian firm and this
was coded 1 when they responded in the affirmative and O otherwise.

Centrality of transferred know-how to the technology transferor: Centrality of
know-how to the technology transferor is measured by a dummy variable which takes a
value of 1 when the respondent indicated that the know-how was core to the transferor
and O otherwise.

Control variables

A technology transferor who has already been exporting to India at the time of the
collaboration may be more willing to make greater resource commitments, i.e. to choose
a joint venture over a licensing agreement. We control for this with Prior Export, a

dummy variable that takes the value 1 if the respondent answered that the technology
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transferor had exported its products to India prior to the present collaboration and 0
otherwise.

We use the Kogut and Singh (1988) index of cultural distance to measure and
control for any potential effect on governance choice of the cultural distance between
India and the technology transferor’s home country. Indian firms may lack the resources
to implement large-scale projects and may choose joint ventures with technology
transferors to obtain financing. Size of investment reflects the scale of investment needed.
The variable takes a value of 1 for investments of less than US$10m, 2 for investments
between US$ 10 and 45m, 3 for investments between US$45 and 110m, 4 for
investments between US$110 and 220m, and 5 for those above US$ 220m.

To control for changes in Indian regulations towards incoming foreign investment
we include a post-liberalization dummy that takes a value of 1 if the collaboration was
started after 1991, i.e. after many restrictions on foreign equity ownership were lifted,

and O prior to that date.”

2.5  RESULTS
Table 2.1 shows descriptive statistics and pair-wise correlations between the

variables.

2 Given our small sample size and relatively large number of industries, we chose not to
include industry dummies. Nevertheless, we probed our data for industry effects. We relied on
variance partitioning methods to break down the total variance in our dependent variable into
industry level-variance — variance accounted for at the industry level — and residual variance. Using a
randomrintercept model we estimated both these variances and the intra-class correlation, which
reveals the extent to which observations are correlated within industry groups. The estimates reveal
that a very small portion of the variance in our dependent variable is accounted for by industry level
factors. The industry level variance estimate was 0.0009119 and this constituted a very small
proportion of the total variance. We also ran a chi-square test of difference in proportions of equity
alliances between industries within an ANOVA framework (this is analogous to testing for industry
tixed effects) and found no significant difference. It thus appears that in our sample, observations are
not dangerously correlated within industry and hence our omission of industry dummies is not likely
to corrupt the standard errors of our coefficient estimates.
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Correlations between independent variables are not high enough to suggest
multicollinearity. The highest correlation is between centrality of transferred know-how
to the technology transferor and centrality of transferred know-how to the technology
recipient (0.449). Most other correlations are below 0.20. We also mean-centered the
recipient’s need for skills variable, since we are introducing its quadratic transformation
in the models (Aiken & West 1991). To examine if the standard errors of our coefficient
estimates could be inflated by multicollinearity, we also computed Variance Inflation
Factors (VIF). VIFs for independent variables were found to be below 1.54 with a mean
of 1.22 and hence quite satisfactory. Nevertheless, we entered our hypothesized variables
hierarchically into the model to ensure robustness of the results.

The results of the logit estimation are presented in table 2.2 (standard errors in
parentheses). A positive sign for the coefficient implies that the corresponding variable
has a positive effect on the probability of choosing a joint venture over a licensing
agreement and a negative sign implies the contrary.

Model 1 is the base model with control variables. In model 2 we include the
recipient’s need for supporting skills and its quadratic term in order to test hypothesis 1.
Model 3 includes knowledge characteristics while controlling for recipient capability
(i.e., recipient’s need for supporting skills) while model 4 is the full model where
centrality of know-how to recipient and transferor are entered.

The model likelihood ratio (LR) chi-square (which is analogous to the F statistic
in multiple regression) is highly significant in all models (p<0.05 for model 1 and p<
0.01 in all other models) implying that they have significantly higher log likelihoods and

fit the data better than an intercept only model.
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Table 2.3 shows the proportion of correctly classified observations using the
estimates from each model. All models appear to perform better than a random
proportion model which has an accuracy rate of p2 + (1-p) ? (Morrison 1974). On the
basis of our observed data, we estimated p, the probability of the occurrence of the event,
as the number of joint ventures over the total number of observations. Since our sample
sizes vary from model to model, so does our p estimate. For example, in model 3, p="75/
114 = 51.54%, and in model 4, p=67/107 = 51.58%. Including recipient’s need for
supporting skills in model 2 increases the proportion of correctly classified observations
from 61.86% to 72.03%. The full model (model 4) has a correct prediction rate of
74.77%, clearly superior than the rate than would be obtained by a random prediction
(51.58%). It 1s also worthwhile to note that the increase in prediction accuracy is greatest
from model 1 to 2, where the recipient assimilation capability variable is included.
Together with the mediocre improvements in the hit rate from models 2 to 3 and 3 to 4
where knowledge heterogeneity variables are entered, this suggests that the recipient
need for supporting skills is primarily responsible for the high predictive precision of our

models.
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TABLE 2.3

Estimates of fit of logistic regression models

Predicted Random
proportion
model

Observed Equity Contractual Total Percent
correct
Model 1
Equity 56 30 86
Contractual 15 17 32
Total 71 47 118 61.86% 52.07%
Model 2
Equity 60 22 82
Contractual 11 25 36
Total 71 47 118 72.03% 52.07%
Model 3
Equity 56 18 74
Contractual 11 29 40
Total 67 47 114 74.56% 51.54%
Model 4
Equity 51 15 66
Contractual 12 29 41
Total 63 44 107 74.77% 51.58%
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We also look at the improvement in log likelihood from baseline to fuller models.
The inclusion of the recipient need for supporting skills in Model 2 results in a
significant improvement in log likelihood over the baseline model (X2 with one degree of
freedom = 10.39, p< 0.01). Also the explained variance — indicated by the McFadden R
square-- increases substantially from 0.0721 to 0.1376. The coefficients of the control
variables in model 2 show that prior export increases, while entry into India in the post
liberalization period decreases, the probability of choosing a joint venture. These effects
remain in all other models, but vary in their levels of significance. The coefficient of
recipient need for supporting skills is highly significant (p<0.01) but that of its quadratic
term is not. The lack of significance of the quadratic term at conventional levels leaves us
with inadequate support for H1. However, the significant first order term suggests that
the overall correlation between recipient need for supporting skills and the propensity to
joint venture is positive.

We have argued that heterogeneity in the nature of technology transferred to the
recipient could systematically affect the choice between joint venture and licensing.
Model 3 tests this hypothesis by including technology characteristics — codifiability,
patent status, age of the technology and prior transfer history. Compared to model 2,
there is a significant improvement in log likelihood (y* with four degrees of freedom =
12.13, p< 0.01) and the R squared statistic increases to 0.1929, suggesting that
technology characteristics do have a significant effect on the choice of governance. We
find positive and significant coefficients for whether the technology was patented in
India and whether know-how had been previously transferred to India, suggesting that

partners have a higher propensity to choose joint ventures over licensing in those cases.
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Both these observed effects are contrary to what we expected in hypotheses 3 and 5.
Codifiability and age of the technology are not significant.

Model 4 includes variables denoting the centrality of the transferred technology to
recipients and transferors. The inclusion of these two variables results in a significant
improvement in log likelihood over the previous model (X2 with two degrees of freedom
= 11.86, p< 0.01). The coefficients and standard errors suggest that when technology
transferred is core to the recipient firm there is a significantly higher likelihood that the
alliance takes the form of a joint venture. This result corroborates H7b. The results
further suggest no significant effect of the relative importance of the technology to the
transferor. Interestingly, the patent variable is no longer significant, suggesting that
technology centrality and patent status might be correlated.

To ensure that our conclusions based on statistical significance of variable
coefficients are not trivial or meaningless, we also calculate the marginal effects for each
independent variable (cf. Shaver, 2006). Calculating effect sizes is also useful given that
the coefficients in models one to four do not provide for easy interpretation as they
denote effects on log-odds rather than probabilities.

Table 2.4 largely corroborates the conclusions made above. Since the patent
variable shows slightly unstable behaviour across model 3 and model 4 in table 3, we
report effect sizes for each variable using the estimated parameters of both models 3 and
4. Recipient need for supporting skills, patent, prior transfer of know-how, and centrality
of technology to recipient appear to have positive and non-negligible effects on the
probability of the alliance being a joint venture. With the caveat that the variables are
scaled differently and hence effect sizes may not be truly comparable, prior transfer of
the technology to India appears to have by far the largest impact on the dependent

variable. Also, though it appears insignificant in model 4, patent status does have a non-
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negligible effect size. Interestingly, and contrary to our expectations in hypothesis 3,
patented technologies are more likely to be transferred through equity joint ventures than
through licensing.

2.5.1 Further probing the effect of recipient need for supporting skills

The lack of support for our U-shaped prediction of recipient capabilities on
governance choice is intriguing. We sought to probe this further to understand the
observed relationship in our data.

The first order term of recipient need for supporting skills gives us a sense of the
general nature of the relationship (Aiken & West, 1991). The significant positive
coefficient of this term suggests that the propensity to form equity alliances is an
increasing function of the recipient need for supporting skills.

One plausible explanation for empirically observing only the upward sloping
portion of the hypothesized U-shaped effect is that appropriation concerns which are
primarily responsible for the downward sloping portion of the U curve do not strongly
affect governance choice (please see figure 2.2). In other words, in our sample, joint
ventures are preferred over licensing when effective technology transfer requires the
transferor to transfer, beyond the technology itself, a range of tacit supporting skills. In
that case the greater incentive alignment that characterizes equity transfers (and hence
equity joint ventures) helps alleviate information asymmetries and provides greater
incentives to both transferor and recipient to effect the transfer. That this factor primes
appropriation hazards is not entirely surprising given our context. One would expect the
cost of appropriation hazards to transferors be a function of the severity of the

consequences of having the recipient compete with them. This should
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TABLE 2.4
Changes in estimated probabilities of dependent variable (JV=1)

Model 3 Model 4

Predicted probability holding
independent variables at mean or 0.38 0.2135
modal values®

Effect of changing independent variable by
one standard deviation or one unit"

Variables Model 3 Model 4
Recipient’s need for supporting skills 0.1533 0.1308
Codifiability -0.012 0.0045
Patent 0.3031 0.2150
Age of know-how 0.005 -0.015
Prior know-how transfer 0.3886 0.5236
Centrality of know-how to recipient 0.128
0.061

Centrality of know-how to source

* Continuous variables are held at their mean values and binary variables at their modal
values

b Changes in probability of JV following (a) for continuous variables: a one standard
deviation change from mean values (b) for binary variables: a change from O to 1, holding
all other continuous variables at their mean and binary variables at their modal values
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in turn depend on the overlap in geographic markets between the transferor and the
recipient and of the age of the technology. In some cases in our sample, licensing
contracts specifically exclude the possibility of exporting back to the home country of the
licensor, and the bulk of the technologies transferred in our sample are not cutting edge —
in 85% of observations, technologies are more than five years old. Hence, managers of
foreign firms transferring knowledge to India may perceive appropriation hazards to be
low because they see Indian firms as unlikely competitors in their home and other crucial

markets.

The notion that contractual hazards rooted in information asymmetries outweigh
those based on appropriation concerns is also mirrored in our results for centrality of
technology to the recipient. If appropriation concerns are the key contractual problems,
as we argue in hypothesis 7a, we should observe a negative relationship between
centrality of technology to the recipient and the probability of joint venture. We find,
however, that when the technology transferred is core to the recipient, JVs are more
likely than licensing contracts. This is because in such situations the recipient is
particularly concerned about the sender being untruthful and overstating the value of the
technology. This in turn accentuates information problems between the buyer and seller
(Arrow, 1974). A licensing agreement does not alleviate this problem since the sender is
partly paid upfront for the technology; a joint venture, where both parties’ returns depend
on the successful implementation of the technology, becomes necessary. The empirical
results for both recipients need for supporting skills and centrality of technology to the
recipient thus seem to suggest that the contractual hazards in our sample of alliances are

driven more by information problems rather than appropriation concerns.
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2.6  DISCUSSION

Previous studies of the governance of technology alliances have typically
underemphasized variations across alliances in recipient capabilities and technology
characteristics. Both these constructs have indeed been examined in the broader context
of the boundaries of the firm (Kogut & Zander, 1993; Martin & Salomon, 2003), but few
studies have specifically examined their role in determining the governance form in
alliances. This is what we do in this paper — we examine how both technology
assimilation capability of the recipient and characteristics of the technology influence the
choice between licensing and joint venture as governance forms for technology alliances.
Using transaction cost theory, we argue that the contractual hazards that drive this choice
hinge on information costs facing the technology buyer and on the potential for
technology misappropriation facing the technology transferor. These information and
appropriation costs in a given alliance, in turn, depend on the technology capability of the
recipient and on characteristics of the technology being transferred.

In contrast to much of the transaction cost approach to alliances (Oxley, 1997;
Sampson, 2004) which has hypothesized that the choice between contracts and equity
relationships depends on the level of appropriation hazards, we model the choice between
licensing and equity joint ventures as hinging on both information costs and
appropriation hazards. The traditional argument has been that equity joint ventures are
preferred over contracts such as licensing whenever transferor and recipients have similar
technological capabilities because in that case the consequences to the transferor of
knowledge misappropriation by the recipient are severe (Colombo, 2003; Sampson,
2004). We argue that this argument overlooks the information problems faced by
technology buyers (cf. Arrow, 1974; Hennart, 1989) whereby they often find it difficult

to assess ex ante the value of the technology. One way to alleviate this information
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asymmetry problem is to align the interests of technology transferor and recipient by
having them become co-owners of the venture, i.e., by having them set up an equity joint
venture. While the appropriation hazards argument suggests that equity joint ventures
will be chosen when the technological capabilities of the parties converge, arguments
based on information and enforcement costs suggest that they will be chosen when they
diverge. Assuming that both hypotheses are correct, we hypothesize that the relationship
between the technological capability of the recipient and the propensity to choose equity
joint ventures over licensing contracts is U-shaped, with equity joint ventures chosen
when the technological capability of the partners is either very strong or very weak.

In contrast to the extant literature that has mostly used secondary data, we use a
survey instrument to better measure the key variables that we hypothesize affect the
governance of alliances. Proponents of the appropriation hazards argument have
operationalized the cost of misappropriation by the similarity in the knowledge base of
the parties which they have measured by the overlap in the patent portfolio of the parties
(Sampson, 2004). This measure has some drawbacks because it is not transaction
specific, since the overall overlap may not always map with the overlap for a specific
transaction, and because it only measures similarity in patentable skills, thus ignoring
potential dissimilarity in non-patented tacit skills. By using a survey, we are able to
measure the similarity in skills for the specific transaction. We also can measure the
extent the overlap between transferor and sender in non-patented tacit skills.

Previous authors have also measured the characteristics of the technology
transferred by the characteristics of the technology stricto sensu, i.e. without considering
the set of supporting skills that are required to implement it. Kogut and Zander (1993),
for example, measure the characteristics of technology by asking transferors. Yet

technology recipients are likely to choose the mode of technology transfer based on the
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effective technology package they need, that is based on the technology stricto sensu plus
the supporting skills that they need to implement it. Because supporting skills are usually
tacit, and hence difficult to obtain by contract, technology recipients that need them are
likely to prefer equity modes of transfer. Hence it is important to take these supporting
skills into account when assessing the characteristics of the technology. Focusing on
technology stricto sensu, and not on the effective technology package needed by the
recipient, misses a large part of what is relevant in technology transfer. In our survey we
specifically ask technology recipients to evaluate the extent to which they possess the
supporting skills needed to implement the technology being accessed.

Testing our model of the determinants of the choice made between equity joint
ventures and licensing contracts to organize the transfer of technology between foreign
and Indian firms, we find no support for our hypothesized U-shaped relationship between
the Indian partner’s technological capabilities and their propensity to choose equity joint
ventures over licensing. Instead we find that the Indian partner need for supporting skills
is a powerful factor that leads both parties to prefer equity joint ventures over licensing.
Hence, in our case, it is divergence in technological capabilities, not similarity, as found
in other contexts, that lead to the choice of equity joint ventures to govern the transaction.

The weak effect of appropriation concerns is perhaps because foreign managers
perceive Indian firms to be less likely to emerge as powerful competitors in their home
and other crucial markets. This finding suggests that conceptions of transaction costs
being solely a function of appropriability hazards (Sampson, 2004) have limited
generalizability.

Our results also suggest that multi-theoretical perspectives may be necessary to
fully understand the alliance governance phenomenon. From a transaction cost standpoint

we argued that prior transfers of technology should make it easier to transfer it
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subsequently through arm’s length contracts. Instead we find in our sample that the fact
that the transferor has previously transferred the knowledge to India enhances the
probability that it will effect a subsequent transfer through joint ventures rather than
licensing. What could be happening is that while such prior transfers make subsequent
transfers through licensing contracts relatively easier (Teece, 1977; Davidson &
McFetridge, 1985; Kogut & Zander, 1993) they also imply that the foreign firm has had
prior first hand experience with the economic and technological performance of its
know-how in India. Having overcome initial uncertainty in that regard, foreign firms are
being more willing to make greater resource commitments. Our findings that firms that
have had prior exports to India are more likely to choose joint ventures is consistent with
the predictions of the Uppsala internationalisation model (Johanson & Wiedersheim-
Paul, 1975; Johanson & Vahlne, 1977) that firms follow an incremental process of
foreign expansion by which an increase in knowledge of the foreign market is matched
by an increase in commitment. Firms thus move from low commitment (exports,
licensing) to higher commitment modes (joint ventures and wholly-owned affiliates).

In conclusion, our research contributes to the alliance governance literature by
carefully examining the effects of technology characteristics and recipient capability
simultaneously. We also contribute to transaction cost theory by showing that the
relevant sources of contractual hazards in technology transactions are context dependent.
In samples from lesser-developed countries such as ours, information costs pose greater
hazards than appropriation concerns. This finding is consistent with an important body of
literature on technology transfer (Baranson, 1969; Hennart, 1989). Finally, this is to the
best of our knowledge the first transaction-level study to examine the choice between

contractual and equity alliances in India. We thus add to our currently quite limited
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knowledge on knowledge transfer between foreign and local firms in emerging

economies (Tse et al., 1997; Hagedoorn & Sedaitis, 1998; Meyer, 2001).
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CHAPTER 3
MULTI-MARKET COMPETITION, MOMENTUM, DENSITY DEPENDENCE,
AND ENTRY DETERRENCE: SEGMENT ENTRY BY FOREIGN FIRMS IN

THE US AUTOMOBILE INDUSTRY"

Abstract

Product markets are typically characterized by discontinuities in buyers’ traits and
preferences. These discontinuities give rise to ‘market segments’ within which buyers are
relatively similar in their tastes and preferences. Firms entering such segmented product
markets face non-uniform distributions of buyers and competitors across these segments
and hence, have differing propensities to enter a given segment at a given point in time.
In this paper, we investigate the factors that shape the decision of foreign firms to enter
various product segments in a given industry of a host country. Our dependent variable is
whether or not a foreign firm enters a given market segment in a particular year. We
develop predictions from multiple theoretical perspectives — multi-market competition,
strategic momentum, population ecology and spatial economics — and test them using
data on market segment entries of foreign assemblers in the US automobile industry over
a period of nearly two decades (1986 — 2003). Our results suggest support for multi-

market competition, momentum, and spatial competition theories.

3 This paper has benefited immensely from discussions with Jean-Francois Hennart,
Xavier Martin, and Renata Kosova. I also thank the department of Organization &

Strategy, Tilburg University for funding the data collection.
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3.1 INTRODUCTION

Product markets are rarely homogeneous but more usually characterized by
discontinuities in buyer preferences. These discontinuities give rise to ‘market segments’
which are parts of the market where buyers have relatively homogeneous tastes and
preferences. External resources that are necessary for firm survival — primarily potential
buyers, but also other factors of production such as knowledge, suppliers, and so on. —
are often unevenly distributed across these segments, leaving some more abundant in
resources than others. Similarly, current market incumbents are also non-uniformly
distributed in this segmented product space.

Firms targeting a given product market — both de novo entrants and incumbents
seeking to diversify within the product market — are confronted with these non-uniform
distributions of buyers and incumbents, and hence, have differing propensities to enter a
given segment at a given point in time. For example, Eastman Kodak waited on the
sidelines until recently while many other players such as Canon and Hewlett-Packard
expanded much earlier into the digital camera segment of the photography equipment
market.

Segment entry decisions are of vital importance because they shape over time the
market footprint of firms in product space. A firm’s posture in product space has direct
implications for the volume of goods it can sell and the extent of competition from
incumbent firms it will face. Also, as proponents of the resource partitioning perspective
in organization ecology have argued, where the firm chooses to locate within a resource
distribution influences its odds of survival (Baum & Mezias, 1992; Dobrev et.al., 2001;
Carroll, Dobrev & Swaminathan, 2002).

Interestingly though, we do not seem to have much knowledge of how firms

choose which market segments to enter (but see Haveman 1993; Baum & Haveman,
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1997; Martin & Mitchell, 1998; Greve, 2000) or of what accounts for the variation in
their propensities to enter a given segment at a given point in time.

While studying ‘entry’, however, one issue that needs to be clarified is the ‘risk
set” — the set of firms that are considered potential entrants or at ‘risk’ of entry. Defining
the risk set haphazardly can mix up different managerial decision processes. For
example, not separating new firms (de novo) entering a segment from diversifying
incumbents (de alio) can potentially conflate organizational founding and segment entry
decisions because, for de novo firms, founding of the firm and entry into a segment occur
simultaneously. That is, the decision to enter a segment for these firms is embedded in
the decision to start up. Consequently, the cost of entering a segment in a given year is
not the same for de novo and de alio firms — new firms face costs of both starting up as
well as entering a market segment, while incumbents have already incurred the fixed
costs of starting up. The decision of which segment to enter in a given year is thus
characteristically different — and needs to be treated separately — between these two sets
of firms. One approach to this problem is to remove all new firms and define the risk set
as existing incumbents seeking to diversify into other market segments (cf. Haveman &
Nonnemaker 2000: 242). Alternatively, one could geographically separate the founding
and segment entry processes by defining the risk set as foreign firms in a given host
country. In this case, the (foreign) firms at risk are founded elsewhere but are still at risk
of entry into various segments of the host country market. Their founding and segment
entry decisions are less likely to be intertwined.

In this paper, we adopt the second approach and study the segment entry
decisions of foreign manufacturers in the US automobile industry over nearly two
decades (1986 - 2003). Our dependent variable is whether or not a foreign manufacturer i

entered segment j in a given year, and we argue that multiple perspectives can lend

47



themselves to understanding this decision. Drawing from strategic management, strategic
momentum, population ecology and spatial economics/industrial organization
perspectives, our hypotheses predict that a firm’s propensity to enter a given segment
depends on the extent of its multi-market contact with rivals and on its prior experience
in that segment, on segment density, and on the extent of entry barriers and spatial
competition in the segment.

Our results show that a foreign car manufacturer’s decision to enter a given
market segment is significantly influenced by the extent of multi-market contact it has
with incumbents in the segment, as well as by its prior entry experience and the number
of other participants in the segment. Multi-market competition and the firm’s prior
entries into a segment have non-monotonic effects; we find that prior entry has a positive
but diminishing effect on segment entry while that of multi-market competition follows
an inverted U-shaped pattern, increasing initially and then decreasing after a point. The
number of other participants in the segment —its density — has a negative, deterring effect
on the propensity to enter. We interpret these results as corroboration for multi-market
competition, strategic momentum and spatial competition predictions. Support for the
population ecology perspective, which predicts an inverted-U effect for segment density,
is limited.

This paper makes significant contributions with respect to both dependent and
independent variables. There have been a few studies of segment-entry, but these differ
from ours either in the way segments or the risk set are defined. For example, Greve
(2000) studies niche-entry in the Tokyo banking industry, but defines a niche as a
particular geographic location, in his case a county or a ward in Tokyo. So essentially,
his is a study on how managers choose where to locate when setting up a new bank

branch. Haveman (1993) and Martin & Mitchell (1998), on the other hand, define, as we
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do, niches based on discontinuities in the product market, but their risk sets consist of all
incumbents and not only foreign firms.

On the independent variables side, we use multiple theoretical perspectives to
predict segment-entry. This is innovative, given that most of these perspectives have not
been employed at the market-segment level of analysis. Given this, our study explores
whether the theoretical mechanisms suggested by these perspectives can explain firm
behavior at the segment level. Furthermore, each perspective holds specific assumptions
about managerial action and decision-making, and strikingly differs from the others in
predictive content. Given this theoretical rivalry, our hypotheses tests serve as a contest
between competing theoretical priors and predictors for explaining variance in segment-

entry propensities.

3.2 THEORETICAL BACKGROUND

Several theoretical perspectives can potentially explain segment entries (Greve,
2000). Both industrial organization theorists and population ecologists have studied
distributions of firm entries. While the former typically examine variations in entry rates
in a cross section of industries (Caves & Porter, 1977) and how they are influenced by
entry barriers (Bain, 1956), the latter are concerned with rates of entry in populations of
firms in an industry over time (Hannan and Freeman, 1977; 1989). Both these
perspectives, hence, could be brought to explain variations in segment-entry as well.
Spatial economics which initially studied the pricing and location behavior of firms in
geographic space (Hotelling, 1929) and later on in product space (Prescott & Vischer,
1977; Schmalensee, 1978; Stavins, 1995), is another useful lens to study where foreign
entrants locate in product space. The Behavioral perspective which proposes a set of

theories to understand decision-making under uncertainty (e.g. experiential learning and
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strategic momentum) is yet another potential way to approach the question of how
managers of foreign firms make niche entry decisions. This is particularly so because
such decisions are typically made in the face of uncertainty about their outcomes (Greve,
2000). Finally, from a ‘strategic management’ perspective, proponents of multi- market
competition and mutual forbearance theories suggest that a firm’s competitive context
will influence its behavior (Gimeno & Woo, 1999; Haveman & Nonnemaker, 2000).
From this perspective, segment entry can be approached as one such strategic behavior
taken in response to change in a firm’s strategic interdependencies with rivals across
multiple markets.

The above four perspectives and related theories have different underlying
assumptions and predictive content, and generate contradictory predictions in some
cases, making testing them against each other particularly interesting and valuable.

For example, the theories listed above differ in the assumptions they make about
the relevant time frame managers consider when making decisions (Greve, 2000), and
the role of managerial action in firm behavior and survival.

Momentum theory suggests that what firms do is largely determined by what they
have successfully done in the past, as they tend to repeat routines developed through past
actions (Amburgey & Miner, 1992). For example, firms that have repeatedly made
acquisitions are more likely to acquire in the future as well (Haleblian, Kim &
Rajagopalan, 2006). Mutual forbearance theory, on the other hand, argues that the
potential for future action or retaliation by rivals is what matters — managers will shape
their current behavior in a way that insures against future aggressive reaction from rivals.
In this sense, while momentum theory emphasizes the past, mutual forbearance theory

focuses on the future as the relevant time-frame for managerial decisions.
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Theories also differ in the role they ascribe to managerial action. Density
dependence theorists from the population ecology perspective largely assume
environmental determinism; founding into a population is a selection process and
managers can do little to increase their chances of being selected by adapting to
environments. Momentum and mutual forbearance, on the other hand, are more
managerial action — based theories.

The theories we contrast in this paper also differ with respect to predictive
content, i.e., the factors they consider most relevant to explaining firm behavior. The
concept of density dependence in population ecology, and to some extent, the industrial
organization notions of entry barriers and entry deterrence by incumbents, emphasize the
role of the firm’s target environment. The number of organizations in the target market,
the key independent variable in density dependence theory, is argued to shape
opportunities and constraints for potential entrants. Industrial organization theories are
similar to the extent that they also highlight the role of industry structure - sunk costs,
barriers and deterrents to entry — in shaping a market’s attractiveness to future entrants.
Strategic momentum and learning theories, however, emphasize the firm’s past
experience and historical behavior more than environmental conditions. Multi-market
competition and mutual forbearance theories highlight yet another determinant: the
extent of multi-market contact between firms, which they argue shapes the propensity of
firms to engage in aggressive strategic behaviors such as entering a new market
(Haveman & Nonnemaker, 2000; Stephan & Boeker, 2001).

Predictions from these perspectives are not only different but also sometimes
contradictory. Density dependence and industrial organization approaches make differing
predictions as to how initial incumbent densities affect the attractiveness of a market.

Density dependence theorists attribute a legitimating or ‘signalling’ role to initial entries
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in the niche. These first few entries, they argue, signal the presence and viability of the
niche and hence attract new entrants. Industrial organization theory, on the other hand,
suggests that early incumbents, if they are few in numbers, will be able to collude to
deter entry so as to protect their above normal monopoly or oligopoly profits. Hence low
density of firms in a niche deters future entry.

A similar set of opposing predictions follows from momentum and mutual
forbearance theories (Greve, 2000). While the former suggests that experiences gained in
a particular market segment induces firms to stick to segments in the immediate vicinity
of their past entries, mutual forbearance theory suggests that future rivalry is best
deterred when firms adopt multiple market contacts with rival firms. Thus, while learning
and momentum theories seem to suggest “focus” in market positions, mutual forbearance
suggests “spread”.

To summarize, while a number of perspectives help us understand the segment
entry decisions of firms, they highlight different determinants, are based on different
underlying assumptions, and sometimes proffer opposing predictions. Developing and
testing hypotheses from such alternative approaches, while theoretically interesting, also
offers several empirical benefits, such as the ability to test for the relative explanatory
power of different theories in a given setting. This is something single-theory studies
cannot do. Also, we are able to rigorously test for hypothesized effects while controlling
for other theoretical influences in a much better way.

Table 3.1 summarizes the perspectives, corresponding theories, and key

predictors that we test in this paper.
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3.3 HYPOTHESES
3.3.1 Multi-market contact, mutual forbearance and segment entry

Multi-market competition scholars argue that a firm’s interdependence with its
competitors in terms of the number of markets jointly contested influences its
competitive and strategic behavior. They have studied the effect of multi-market
competition on various dependent variables such as prices (Gimeno & Woo, 1999), exit
(Boeker et.al., 1997) and to a lesser extent, entry into markets (Baum & Korn, 1996;
Haveman & Nonnemaker, 2000). While studies on multi-market competition and entry
have looked primarily at entry into geographic markets, the theoretical argument can be

extended to entry into market segments as well.

TABLE 3.1
Summary of perspectives, theories and key predictors

Perspective Theory (ies) / Concepts Key predictor
Strategic Management Multi-market competition, Extent of multi-market
Mutual forbearance competition with incumbents

in a given market segment

Behavioral Strategic momentum, Number of prior entries into
experience a given segment

Population ecology Density dependence theory Segment density — the
number of participants in the
segment

Industrial organization / Entry deterrence, spatial Segment density — the

Spatial economics competition number of participants in the
segment
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The key multi-market competition argument is that contact with competitors in
multiple as opposed to single markets can serve as a deterrent to rivalrous actions by
firms. Rivalry between firms that meet each other in a single market is limited to just that
one common market. Any retaliation by a single-market rival to aggressive behavior by
the focal firm will be confined to only that shared market. On the other hand, when firms
jointly contest each other in multiple markets, an aggressive action in one market could
lead to retaliation against the aggressor in any or all of the other common markets as
well. The huge cost of this potential large-scale multi-market retaliation, especially in
those markets where the aggressor is most vulnerable, will lead firms with multi-market
contact to refrain from aggressive behavior against each other. Scholars call this ‘mutual
forbearance’.

When applied to behavior such as entry into markets, however, this tendency for
mutual forbearance cannot be assumed to be uniformly active across all levels of multi-
market contact. In fact, recent studies (Baum & Korn 1999; Haveman & Nonnemaker,
2000; Stephan & Boeker, 2001) have added a caveat to the above mutual forbearance
argument and propose an inverted U-shape relationship between the extent of multi-
market contact a firm has in a target market and its propensity to enter that market. At
relatively low levels of multi-market contact, they argue, the primary motivation of the
focal firm will be to create more contact points in order to have an effective deterrent
against any future aggressive behavior by its competitors. That is, when current points of
contact are low, firms may in fact be motivated to expand the scope of their interaction
with rivals by entering other markets where the rivals are already present. This expansion
could also be driven by the desire to learn about rivals’ strategies and behavior in

different markets. Furthermore, because of low multi-market contact, firms do not see
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themselves as huge threats to each other in other markets and so, mutual forbearance
does not yet set in. On the other hand, at very high levels of multi market contact, firm
jointly contest a large number of common markets and correspondingly there is
considerable overlap in their market footprints. With such overlap, the fear of potential
retaliation by incumbent firms sets in and deters the focal firm from performing an
aggressive act such as market entry. In our case, we are looking at entry into different
segments of the US automobile industry, so “multi-market’ refers specifically to ‘multi-
segment’.

Hence from a multi-market competition point of view:

Hypothesis 1: There is an inverted U-shaped relationship between the extent of multi
segment contact a firm has with its rivals in a segment and its propensity to enter that
segment. That is, the probability of entry into a segment increases and then decreases

with the extent of multi-segment competition a firm faces with rivals in that segment.

3.3.2 Prior experience, momentum and entry propensity

Past strategic behavior can be argued to have two types of impact on firms and
their future behavior. First, as research from a ‘momentum’ perspective (Amburgey &
Miner, 1992; Martin & Park, 2004) suggests, past adoption of a particular strategic
behavior can lead to repeating what the firm has done in the past and hence to inertia
against adopting a different strategy. The key argument is that experience with a
particular routine or strategy causes firms to get better at it and hence to specialize in it
(Levitt & March, 1988:322). If firms can be seen as executing routines (Cyert & March,
1963), then as they repeat the same routines over and over again they tend to get better at

them. As they get better, the routines start to deliver favorable performance outcomes.
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This positive feedback again reinforces the repeated use of the routine. Negative
outcomes do not necessarily cause the abandonment of the routine since managers tend to
attribute the failure not to the routine but to flaws in the way it was executed (Amburgey
& Miner, 1992). In short, organizations tend to repeat strategies because they become
better at executing them. Amburgey & Miner (1992) find evidence for such repeated
momentum in merger activity.

Second, experience with a task is also uncertainty reducing (Henisz & Delios,
2001). When particular strategies are repeated, managers become more familiar with the
different possible outcomes and with ways to enhance the odds of the favorable ones.
Behavioral theory suggests that managers tend to avoid confrontation with uncertainty
and search for solutions in the vicinity of their past experiences. If this is true, we should
observe managers sticking to paths similar to those defined by their past actions and
staying away from more unfamiliar strategies and routines. They will stick close to those
market segments which they have entered and in which they have previously operated.

The notion of managers’ predilection for uncertainty avoidance underlies
international business theories of international expansion such as the Uppsala stages
model. This model suggests that managers of internationalizing firms minimize the
uncertainty they have to face by expanding first into similar countries and by adopting
modes of entry that entail low commitment. In a separate study on the choice of location
for foreign manufacturing plants and the role of prior location experiences in that
decision, Delios & Henisz (2003) find that prior experience with politically hazardous