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Participants in research and development alliances face a difficult challenge: how to maintain
sufficiently open knowledge exchange to achieve alliance objectives while controlling knowledge
flows to avoid unintended leakage of valuable technology. Prior research suggests that choosing
an appropriate organizational form or governance structure is an important mechanism in
achieving a balance between these potentially competing concerns. This does not exhaust the
set of possible mechanisms available to alliance partners, however. In this paper we explore an
alternative response to hazards of R&D cooperation: reduction of the ‘scope’ of the alliance. We
argue that when partner firms are direct competitors in end product or strategic resource markets
even ‘protective’ governance structures such as equity joint ventures may provide insufficient
protection to induce extensive knowledge sharing among alliance participants. Rather than
abandoning potential gains from cooperation altogether in these circumstances, partners choose
to limit the scope of alliance activities to those that can be successfully completed with limited
(and carefully regulated) knowledge sharing. Our arguments are supported by empirical analysis
of a sample of international R&D alliances involving electronics and telecommunications

equipment companies. Copyright © 2004 John Wiley & Sons, Ltd.

INTRODUCTION

In today’s fast-paced, knowledge-intensive envi-
ronment, research and development (R&D) alli-
ances have become a popular vehicle for acquiring
and leveraging technological capabilities. How-
ever, such alliances also pose particularly thorny
challenges related to the protection of technolog-
ical knowledge, since successful completion of
alliance objectives often requires a firm to put valu-
able knowledge at risk of appropriation by alliance
partners. Firms must therefore find the right bal-
ance between maintaining open knowledge ex-
change to further the technological development
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goals of the alliance, and controlling knowledge
flows to avoid unintended leakage of valuable
technology. Prior research in transaction cost eco-
nomics suggests that choosing an appropriate gov-
ernance structure or organizational form is one
mechanism that firms use to promote knowledge
sharing and protection in an alliance (e.g., Pisano,
1989; Oxley, 1997; Kale, Singh, and Perlmut-
ter, 2000; Sampson, 2004). However, there may
be circumstances where even the most ‘protec-
tive’ alliance form (for example, the equity joint
venture) does not reduce leakage concerns suffi-
ciently to ensure the level of knowledge sharing
required to achieve alliance objectives. Where this
is the case, firms must either forego the benefits of
collaborative R&D altogether or find alternative
means to reduce the hazards of cooperation.

In this paper, we consider the choice of alliance
‘scope’ as an alternative way to control the threat
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of knowledge leakage and protect technological
assets in an R&D alliance. Establishing the scope
of activities for an R&D alliance involves deci-
sions such as whether to restrict joint activity
to pre-competitive R&D only or to extend it to
include manufacturing and/or marketing. Related
to this is the question of whether a develop-
ment project can be effectively ‘modularized’
and conducted in relative isolation by the part-
ner firms, only to be brought together at the
final stages (as contrasted with an arrangement
that involves extensive cooperation and knowledge
sharing throughout the duration of the project).
These scope decisions have important implications
for the extent to which alliance partners expose
valuable know-how to each other. In circumstances
where the costs of knowledge leakage are deemed
to be particularly high, one might expect that
alliance scope will be narrowed in order to limit
exposure.

We develop these ideas in more detail below,
and identify circumstances where we expect part-
ner firms to make adjustments to the scope of
alliance activities, and in particular to the choice
between ‘pure’ R&D alliances and alliances invol-
ving a broader range of activities. We argue that
the hazards of knowledge sharing will be most
salient when partner firms are direct competitors
in end product or strategic factor markets, prompt-
ing them to narrow the scope of alliance activities
in this case.

We test our ideas in an empirical study utiliz-
ing a sample of R&D alliances involving com-
panies in the electronics and telecommunications
equipment industries, where profitability depends
critically on firms’ abilities to create and commer-
cialize new technologies quickly and efficiently.
Our empirical results suggest that alliance part-
ners are more likely to limit their joint activities
to ‘pure’ R&D when they are direct competitors in
final product and geographic markets. We find that
competitors are especially averse to adding joint
marketing activities to their R&D collaborations,
suggesting that the competitive consequences of
market-related knowledge leakage is a particularly
salient concern. Alliance scope is also driven in
part by the relative absorptive capacity of partner
firms, however, which influences their ability to
effectively cooperate broadly, particularly in joint
manufacturing: the degree of overlap in partner
firms’ technological assets is a strong predictor of
alliance scope along this dimension.
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Finally, our empirical analysis explores to what
extent alliance scope and governance choices act as
substitute mechanisms for protecting technological
assets and other firm-specific capabilities in R&D
alliances. Consistent with prior research, we find
that firms choose a more protective alliance struc-
ture (i.e., an equity joint venture) when alliance
scope is broad. We also find the reverse effect,
where the choice of an equity joint venture encour-
ages alliance partners to engage in joint activities
that go beyond ‘pure’ R&D. Overall, the empirical
tests provide support for our arguments that allying
firms narrow the scope of their alliance activi-
ties in response to competitive threats—perhaps
in recognition of the fact that protective alliance
governance may be inadequate to control the risk
of leakage when partners are direct competitors.

The remainder of the paper is organized as fol-
lows: In the first section we discuss how alliance
scope fits within a larger dynamic system of
alliance formation decisions. We then discuss the
scope decision itself and motivate the definition
of scope used in our study of R&D alliances.
This is followed by our hypotheses regarding the
alliance scope decision, and how this relates to
the choice of governance structure for the alliance.
Our empirical analysis follows, and we conclude
with a discussion of implications, limitations, and
potential extensions of the research.

ALLIANCE FORMATION DECISIONS

When a firm wishes to undertake an R&D project
for which it does not currently possess all of
the relevant technical knowledge (or other criti-
cal resources), forming an alliance is potentially
an attractive solution. Before an alliance is estab-
lished, however, managers have many important
decisions to make: Which firm(s) should we ally
with? What range of activities should be performed
within the alliance (i.e., what should be the scope
of the alliance)? How should responsibilities and
authority be allocated? What control mechanisms
or governance structure should be adopted?' All

!'There is also of course the question of whether and why firms
should form inter-firm alliances in the first place. We abstract
from this issue here by focusing on situations where the decision
to collaborate in R&D has already been made. See Eisenhardt
and Schoonhoven (1996) for a useful review of the strategic
and social explanations for alliance formation and an empirical
analysis of the industry, firm, and top management team factors
explaining rates of alliance formation.
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of these questions are interrelated, and each choice
made is likely to ripple through the other key deci-
sions, perhaps over varying time horizons. The
set of decisions involved in the establishment of
an alliance thus represents a complex, dynamic,
endogenous system: a system that is analytically
and empirically intractable without significant sim-
plification.

In order to render the problem tractable, prior
research on alliance formation has, broadly speak-
ing, approached this complex system of alliance
decisions by adopting one of two major simplifi-
cations. Each of these simplifications has yielded
important insights. The first approach has been to
look only at the question of which firms are chosen
as alliance partners, ignoring the related issues of
alliance scope and governance. So, for example,
Gulati (1995a) shows that firms choose alliance
partners based on ‘social structural’ considerations,
such as prior interactions and other network ties,
as well as on considerations of strategic inter-
dependence related to interactions in resource or
final product markets. Mowery, Oxley, and Sil-
verman (1998), on the other hand, highlight the
importance of knowledge complementarities and
partner-specific absorptive capacity in the partner
choice decision.

The second simplification, adopted in transac-
tion cost economic treatments of alliance forma-
tion, has been to focus exclusively on the gover-
nance choice decision, effectively abstracting from
decisions regarding partner choice and alliance
scope. Key findings from this literature are that
certain characteristics of alliance activities are
associated with the adoption of more hierarchical
or protective governance structures— most notably
the equity joint venture (see, Pisano, Russo, and
Teece, 1988; Pisano, 1989, for early examples).
Joint ventures are particularly prevalent where
alliance objectives require partners to share com-
plex and/or tacit knowledge, especially in tech-
nologically innovative projects. Transaction cost
analysis suggests that this is so because firms have
incentives to misappropriate the knowledge assets
of alliance partners and/or to free-ride on part-
ners’ innovative efforts. Contractual governance
of exchanges involving complex, tacit knowledge
is particularly problematic as contracts are very
difficult to specify, monitor, and enforce in these
circumstances. By adopting an equity joint venture
structure, the hazards of opportunism can be miti-
gated, because incentives are more closely aligned

Copyright © 2004 John Wiley & Sons, Ltd.
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when ownership of the venture is shared, and mon-
itoring is enhanced due to the increased disclosure
requirements among joint venture partners (Pisano,
1989).

Prior research on alliances by transaction cost
economists also provides evidence of a connec-
tion between alliance governance and the scope of
activities undertaken within an alliance. Empirical
associations have been found between increased
alliance scope and the adoption of hierarchical
governance structures, where alliance scope is
defined as the number of technologies or functional
activities involved (Pisano, 1989; Oxley, 1997), or
as the extent to which innovative projects involve
the creation of new technology rather than applica-
tion of existing technology (Sampson, 2004). How-
ever, the reduced-form analysis in this prior work
treats the scope of alliance activities as exoge-
nous. Little attention has been given to alliance
scope as a decision variable, despite the fact that
the Alliance Analyst (a newsletter for participants
in inter-firm alliances) suggests that determining
alliance scope is ‘one of the most important tasks
[alliance] partners will undertake ... The partners
must establish boundaries of geography, product
categories, customer segments, brands, technolo-
gies, and fixed assets between the new entity and
the parents. They must identify the activities in
which the alliance may engage and those reserved
for the parents.’?

In the analysis presented below we remedy this
oversight by exploring the determinants of alliance
scope. In particular we examine the implications
of partner characteristics for the scope of activ-
ities included in the alliance and, consequently,
for the choice of governance structure.> We also
explore the nature of the relationship between
alliance scope and governance as alternative means
for firms to protect knowledge resources in R&D
alliances.

2 The Alliance Analyst, 15 July 1997, quoted in Khanna (1998).
3 In formulating our approach to the problem in this way, we take
the choice of alliance partner as exogenous. Fully endogenizing
the partner choice decision is a useful direction for future
research but is beyond the scope of this paper. We nonetheless
checked for potential selection bias in our empirical results by
also estimating a model of partner choice using a randomized
sample of ‘non-alliance pairs’ generated from our sample firms.
This robustness check is discussed at the end of the Results
section.
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DEFINING ALLIANCE SCOPE

Choosing the scope of activities to include in an
alliance linking a particular set of firms estab-
lishes both the probability and the cost of oppor-
tunistic behavior by alliance partners. The more
extensive, interdependent, complex, and uncertain
are the activities performed in the alliance, the
greater is the potential risk of opportunism. This
is because the extent of coordination and more
intimate face-to-face contact necessary to achieve
success increases along these dimensions (Kogut,
1988; Kogut and Zander, 1992; Gulati and Singh,
1998) and uncertainty raises the costs of monitor-
ing and assessing partner behavior (Pisano, 1989).
Attaching and enforcing claims on technological
knowledge contributed to or generated by joint
activities is also more difficult when activities are
complex and interdependent.

Unfortunately, as the Alliance Analyst quote
above suggests, alliance scope is a multidimen-
sional construct, which poses significant chal-
lenges for theoretical and empirical analysis. Fur-
thermore, many aspects of the scope of alliance
activities, such as the number of product categories
or customer segments involved, or the dollar value
of a joint project, are not reported by alliance par-
ticipants and so are unavailable through secondary
data sources such as press announcements of new
alliances. This may explain the dearth of prior
research on alliance scope.’

The most accessible dimension of alliance scope
in terms of conceptual clarity and data availability
is the functional or ‘vertical’ scope of the alliance,
i.e., to what extent the partners combine multiple
and sequential functions or value chain activities
within the alliance, such as R&D, manufacturing
and/or marketing. An increase in the vertical scope
of an alliance predictably exacerbates the complex-
ity of the collaborative challenge, all else equal
(Reuer, Zollo, and Singh, 2002). The ‘horizon-
tal’ scope of activities, related to the size, com-
plexity, and uncertainty of the particular project,
also undoubtedly varies within functional areas and
across alliances. However, evaluation of horizontal

4 Important exceptions are Khanna (1998) and Khanna, Gulati,
and Nohria (1998). These papers provide the only theoreti-
cal analysis to date of alliance scope and its potential impact
on the dynamics of learning alliances. However, the concep-
tualization of alliance scope used in this prior work is itself
multidimensional and abstract and has to date defied empirical
operationalization.
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scope is a much more subjective and challeng-
ing exercise because, in contrast to vertical scope,
these project-specific features cannot be ascer-
tained from available secondary reports of alliance
events. In the following we therefore focus atten-
tion on a simple measure of vertical scope that
is particularly relevant to R&D-related alliances,
i.e., comparing alliances that involve R&D activ-
ities alone against those that combine R&D with
other activities, specifically manufacturing and/or
marketing.

When firms consider establishing an R&D alli-
ance they usually do so with the broad technologi-
cal goal of the alliance already in mind (e.g., devel-
opment of ‘next-generation’ integrated circuits, as
in the case of a Fujitsu—Analog Devices alliance,
or of components for high-speed fiber optical com-
munications in a Hewlett-Packard—IBM alliance).
After establishing this overarching R&D goal,
partner firms must still decide how to organize
the activities needed to bring the planned tech-
nologies or products through to commercial-scale
production. In particular they must decide whether
manufacturing and marketing activities will be
reserved for the partner firms in isolation, or
whether they will be performed jointly under the
umbrella of the alliance. Research in the field
of technology and operations management sug-
gests that the key to reducing time-to-market and
improving quality of new product introductions is
to employ ‘activity overlapping, information trans-
fer in small batches, and the use of cross-functional
teams’ (Loch and Terwiesch, 2000). Interest in
this approach to innovation—the so-called ‘con-
current engineering’ or ‘simultaneous engineering’
approach—began with the popular work of Imai,
Nonaka, and Takeuchi (1985) and Takeuchi and
Nonaka (1986) and has since sparked a strong
body of research that has demonstrated its benefits
in a variety of industrial settings (e.g., Clark and
Fujimoto, 1991; Cusumano and Selby, 1995; Sab-
bagh, 1996). Although the benefits of overlapping
activities in some uncertain and ‘high-velocity’
environments have been questioned (e.g., Eisen-
hardt and Tabrizi, 1995; Krishnan, Eppinger, and
Whitney, 1997), recent empirical work has again
confirmed the benefits of an overlapping activi-
ties approach to development even in uncertain

3 Both of these alliances were established in the early 1990s and
are reported in the SDC database described in the Data section,
below.
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environments, this time in the electronics indus-
try (Terwiesch and Loch, 1999). Given the impor-
tance of intense, frequent cross-functional commu-
nication in the simultaneous engineering approach,
the implications for R&D alliances are clear: if
the prime concern is to bring the best product to
market in the timeliest fashion, then jointly per-
forming R&D and manufacturing and marketing
activities within the alliance is likely the superior
arrangement.

Despite this received wisdom regarding the ben-
efits of overlapping activities and the importance
of cross-functional communication, ‘pure’ R&D
alliances are still more common than ‘mixed-
activity’ R&D alliances.® What explains this appar-
ent divergence between theory and practice? Why
do firms isolate R&D activities organizationally
from other aspects of the commercialization pro-
cess, if there are operational benefits from combin-
ing functions such as manufacturing with R&D?
We assert, and argue more carefully below, that it
is the potential for costly partner opportunism that
prompts firms to limit knowledge-sharing require-
ments by reducing alliance scope in some contexts.

Keeping abreast of technological opportunities
and threats and protecting existing technological
capabilities are critical activities in formulating an
effective technology strategy. Companies increas-
ingly turn to competitive intelligence experts to
provide them with the information on latent oppor-
tunities and threats that is necessary for proac-
tive strategic response (Klavans, 1993). As a con-
sequence, competitive intelligence activities have
become embedded in the fiber of business through-
out the world, particularly in technological arenas
(Prescott, 2001). This rise in professional compet-
itive intelligence activities poses particular oppor-
tunities and threats to companies collaborating in
R&D activities. Collaboration in R&D may pro-
vide many opportunities for firms to glean com-
petitive intelligence from alliance partners, includ-
ing: (i) hints about partner strategies and directions
of technological search, or the feasibility of par-
ticular ideas; (ii) competitive benchmarking data;
(iii) identification of key personnel who may be
hired away; (iv) codified knowledge (in formu-
las, designs, and procedures); (v) deep exposure

¢ For example, in our sample, described below, 63 percent of the
alliances in our sample are ‘pure’ R&D alliances, while only 37
percent involve ‘mixed’ activities.
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to tacit knowledge in skills and routines.” Some of
these types of information leakage, especially (i),
(ii), and (iii), are arguably unavoidable in any R&D
alliance, at least with respect to technologies and
processes relevant to alliance activities. Despite
this, if an alliance involves only ‘pure’ R&D activ-
ities, prior evidence suggests that alliance part-
ners are often able to partition the activities such
that the exposure of a firm’s tacit knowledge in
skills and routines to its partners is relatively
small, and necessary exposure of codified knowl-
edge can be controlled through appropriate use of
contractual safeguards (Pisano et al., 1988). This
is particularly true for modular designs (Sanchez
and Mahoney, 1996), but also appears to apply
more generally. As a consequence, ‘pure’ R&D
alliances are predominantly governed via contrac-
tual arrangements (Narula and Hagedoorn, 1999).

When the vertical scope of an R&D alliance is
increased to encompass other activities (in partic-
ular, manufacturing and/or marketing) the extent
of knowledge sharing and coordination inevitably
rises (Reuer et al., 2002). Furthermore, protec-
tion of technological knowledge becomes more
challenging with increases in alliance scope, as
the tacit knowledge embedded in operating rou-
tines must be exposed to alliance partners if joint
operations are to proceed efficiently. To jointly
bring an R&D project through to commercializa-
tion requires many more points of contact between
the partner firms, with a concomitant reduction
in control over information flows across the rel-
evant organizational boundaries (Teece, 1992)8
Furthermore, operational routines exhibit substan-
tial inseparability, and it is likely that knowledge
gained in the course of manufacturing and market-
ing efforts within the alliance will have important
effects on other areas of partner firms’ operations.
As a result, it is almost impossible to effectively
manage mixed activity R&D alliances without
extensive sharing of tacit knowledge embedded in

"We thank Sid Winter for this categorization of information
exposure in R&D alliances.

8 Of course, the extent of exposure of knowledge assets also
depends on the horizontal scope of the alliance activities, as
discussed earlier, but we abstract from this issue here. In our
empirical analysis we control for one aspect of horizontal scope
for which we were able to obtain data—i.e., the innovation
type. We anticipate that ‘radical’ innovations, which require
the development of entirely new technologies, pose greater
knowledge sharing and control challenges than more incremental
innovations (see discussion in section on Innovation type).
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operational routines, which in turn may have sig-
nificant effects on the relative competitive position
of partner firms.

Taken together these arguments suggest that
the distinction between pure R&D alliances and
alliances involving R&D in combination with other
operational functions represents a useful and rel-
evant dichotomous measure of vertical alliance
scope, with pure R&D alliances being of more nar-
row scope than mixed activity R&D alliances. We
now turn to a discussion of the determinants of the
choice of alliance scope in this context.

COMPETITION, CAPABILITIES AND
ALLIANCE SCOPE

Although there is only limited systematic empiri-
cal evidence of the competitive effects of alliance
activity,” the general idea that inter-firm coopera-
tion may change the relative competitive position
of partner firms is a common theme in commen-
taries on the rise of international alliances during
the 1980s (e.g., Reich and Mankin, 1986; Hamel,
Doz, and Prahalad, 1989; Doz and Hamel, 1998).
For example, Hamel ef al. (1989: 135) suggest
that when seeking collaborators for technology-
related projects firms should target partners whose
‘strategic goals converge while their competitive
goals diverge.” The rationale behind this prescrip-
tion is that if alliance partners are competitors
in end-product markets (i.e., if their competitive
goals ‘converge’) then each may be so intent on
internalizing the other’s knowledge—and at the
same time limiting access to their own propri-
etary skills—that the goal of the alliance will be
thwarted.

Does this problem mean that competitors cannot
effectively collaborate in R&D? Clearly not: One
can find examples of R&D alliances linking firms
that also compete intensively in almost any indus-
try. In autos, for example, Ford, GM, and Daimler-
Chrysler collaborated extensively during the 1990s
to develop the so-called ‘Next-Generation Passen-
ger Vehicle’ or NGPV, despite the fact that they are
direct competitors. Nonetheless, as highlighted by
Khanna et al. (1998), if partner objectives include

? See Mitchell and Singh (1996) for a review of the relevant lit-
erature and some useful evidence on the effects of collaboration
on firm survival. Stuart (2000) and Koka and Prescott (2002)
explore and elaborate on the potential benefits generated by a
firm’s alliance portfolio.
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inter-firm learning (as is the case in R&D-related
alliances), we will likely observe both competitive
and cooperative behavior by participating firms.
Furthermore, the balance between competitive and
cooperative behavior is determined by relative pay-
offs; these in turn depend, among other things, on
the final product market activities of the partners
and in particular on the extent to which partner
firms’ primary product markets overlap. Where
partners are direct competitors in final product
markets, then the pay-off from competitive behav-
ior (i.e., free-riding or misappropriation) within
the alliance is particularly high. Furthermore, all
else equal, the closer the partners’ competitive
domains come to complete overlap, the closer the
knowledge-sharing process approximates a zero-
sum game, since knowledge gained in the alliance
will be applied by each partner firm in the same
competitive arena (see, for example, Branstetter
and Sakakibara, 2002).

Given this set of circumstances, even if the
alliance activities are embedded in a ‘protective’
governance structure such as an equity joint ven-
ture, the residual hazards of opportunism may be
high enough to deter extensive knowledge shar-
ing among alliance participants (Inkpen, 2000). In
anticipation of this problem, we hypothesize that
alliance partners with substantial competitive over-
lap will limit the scope of alliance activities so as to
allow the general alliance objectives to be achieved
with more limited knowledge sharing:

Hypothesis 1: The greater the overlap among
partner firms’ end-product markets, the lower
the probability of broad alliance scope.

End-product markets are not the only source of
competitive concerns that partner firms might con-
sider when establishing the scope of alliance activ-
ities. Another important source of concern may be
competition in strategic factor or resource markets.
As emphasized by research on the resource-based
view of the firm, sustainable competitive advan-
tage rests on a firm’s ability to assemble valuable,
rare, and inimitable resources or capabilities (Bar-
ney, 1986; Dierickx and Cool, 1989). Specialized
technological capabilities are quintessential exem-
plars of such firm-specific resources; the value and
uniqueness of a firm’s technological capabilities
are protected through patents and other ‘appropri-
ability mechanisms’ (Levin et al., 1987) and are
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often misunderstood by competitors (Henderson
and Clark, 1990), further enhancing inimitability.

One predictable outcome of collaborative R&D
is that inter-organizational learning increases the
similarity of alliance partners’ resources and
capabilities after alliance formation (Nakamura,
Shaver, and Yeung, 1996; Dussauge, Garrette,
and Mitchell, 2000). Furthermore, the greater the
extent of knowledge sharing in the alliance, the
more that partner—firm capabilities will come
to resemble one another over time (Mowery,
Oxley, and Silverman, 1996). This implies that
inter-firm cooperation predictably undermines the
rarity and inimitability of a firm’s resources, at
least vis-a-vis those of alliance partners. As a
result, the incentives to team up in technology
development projects may be different for leading
and lagging firms, in a similar way that the
incentives to agglomerate differ (Shaver and
Flyer, 2000): market leaders are more likely to
want to ‘go it alone’ to protect firm-specific
know-how, while laggards may be willing to
team up to try to leapfrog industry leaders.
Similar logic suggests that the alliance scope
decisions of leaders and laggards may also differ
systematically. In particular, firms far behind
the industry frontier in terms of technology,
human capital, training programs, suppliers, and
distributors or other important resources (Shaver
and Flyer, 2000: 1176) may be more willing
to expose competitively significant know-how to
alliance partners if in doing so they can together
produce a new product that will improve their
competitive position vis-a-vis other ‘coalitions’
in the industry (Gomes-Casseres, 1996). This
suggests the following hypothesis:

Hypothesis 2: The probability of broad alliance
scope is higher when all partner firms are indus-
try laggards.

In addition to the extent or quality of alliance
partners’ technological and other capabilities, the
positioning of partners’ respective technological
portfolios in ‘technology space’ also may have an
impact on the scope of activities undertaken within
an R&D alliance. We can think of overlap in part-
ner capabilities as lying along a continuum: at one
extreme, partners have no areas of technological
expertise in common; at the other extreme, partners
have completely overlapping areas of technolog-
ical expertise. In most cases, allying firms will

Copyright © 2004 John Wiley & Sons, Ltd.
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fall at various points along the continuum between
these two extremes. As we argue below, placement
along the continuum affects both the willingness
and the ability of partners to engage in alliance
activities of broad scope.

When there is extensive overlap in alliance part-
ners’ areas of technological expertise, partner firms
are likely to draw on the same external pools of
technological knowledge and thus may perceive
of each other as direct competitors in relevant
resource markets (including, for example, special-
ized labor markets). If this is the case then the
scope of alliance activities may be restricted to
limit exposure of knowledge relevant to compe-
tition in strategic factor markets. As the areas
of common interest diminish (i.e., as technolog-
ical overlap decreases), these competitive effects
are likely to be less pronounced. This argument
implies a negative relationship between technology
overlap and alliance scope.

There is, however, a potentially competing effect
of low technology overlap on alliance scope, unre-
lated to leakage hazards. In order to effectively
share knowledge, partner firms must possess ade-
quate absorptive capacity, i.e., the ‘ability to recog-
nize the value of new external knowledge, assimi-
late it, and apply it to commercial ends’ (Cohen
and Levinthal, 1990: 128). When alliance part-
ners are very ‘far apart’ in terms of their areas
of technological expertise, deficiencies in absorp-
tive capacity are likely to limit the objectives
achievable within an alliance, so that only those
requiring relatively restricted knowledge sharing
are feasible (Mowery et al., 1996; Park and Ung-
son, 1997; Lane and Lubatkin, 1998). In the con-
text of the R&D alliances in our study this suggests
that, while pure R&D projects may be achiev-
able through modularization of the R&D tasks, the
extensive knowledge sharing required to jointly
take the project through R&D to commercializa-
tion will be more problematic at low levels of
technology overlap.

From the arguments above, we might expect
the competitive aspects of the impact of tech-
nology overlap on alliance scope to dominate
when firms are very close in technological space,
while the absorptive capacity effect would be more
salient when partner firms are technologically dis-
tant. This implies an inverted-u shaped relationship
between technology overlap and alliance scope.
However, whether the net effect of technology
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overlap is positive or negative in the relevant oper-
ational range of actual alliances is an empirical
question. We therefore simply note two distinct
hypotheses, and test for nonlinearity in the empir-
ical analysis:

Hypothesis 3a: The higher the technology over-
lap between partners the lower the probability
of broad alliance scope (due to factor market
competition).

Hypothesis 3b: The lower the technology over-
lap between partners the lower the probability of
broad alliance scope (due to inadequate absorp-
tive capacity).

Although our primary interest in this study is the
determination of alliance scope, we are also inter-
ested in the relationship between the scope and
governance decisions of alliance partners. Prior
research, which treats alliance scope as exogenous,
suggests that broader alliance scope increases
the hazards of contractual alliances and therefore
increases the need for more protective alliance
governance, such as that afforded by an equity joint
venture (Pisano, 1989; Oxley, 1997). Our argu-
ments about the determination of alliance scope
are also based on the premise that broad scope
increases the hazards of cooperation; following
previous research, we would thus also expect firms
to be more likely to choose an equity joint venture
rather than a contractual alliance in this case. How-
ever, in contrast to prior work, we view alliance
scope as an alternative means of controlling partner
opportunism. Furthermore, we argue that narrow-
ing scope may actually be the preferred alternative
when competitive overlap is particularly extensive,
since the residual hazards of broad-scope alliances
may be too high even when embedded in a protec-
tive governance structure. Nonetheless, we expect
that more protective governance structures will
make firms more confident in broadening alliance
scope, all else equal. In this sense, adoption of a
protective governance structure and narrowing of
alliance scope are substitutes; either may be used to
control partner opportunism.' This intuition leads
to our final hypotheses:

19 0Of course, this does not mean that both protective governance
and narrow alliance scope cannot be used simultaneously to con-
trol alliance hazards, but rather that both mechanisms perform
similar functions.
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Hypothesis 4a: The probability that partner
firms select an equity joint venture is higher
when alliance scope is broad.

Hypothesis 4b: The probability of broad alliance
scope is higher when partner firms select an
equity joint venture.

In the empirical analysis that follows, we test these
hypotheses by estimating the relationship between
two dichotomous outcome variables—alliance
scope and governance—and a series of variables
that characterize the competitive and technological
positions of the alliance partner firms, as well as
other relevant characteristics. By estimating these
relationships first in isolation and then jointly (both
as a system of seemingly unrelated regressions
and in a simultaneous equations model) we are
able to shed additional light on the results derived
from reduced form governance equations in prior
research. Further, we can identify the extent to
which the two decisions are truly linked, and to
what extent reductions in scope may substitute
for adjustments to formal governance mechanisms
(i.e., adoption of an equity joint venture structure)
in response to competitive concerns.

DATA

For these tests, we use a sample of R&D alliances
involving firms in the electronic and telecommuni-
cations equipment industries. Recent technological
changes in these industries make them ideal for
a study of R&D collaboration. In the late 1980s,
the electronic and telecommunications equipment
industries converged and a period of rapid growth
and technological development ensued. To illus-
trate, a 2000 OECD report noted that ‘ICT inten-
sity’ (i.e., expenditures on information and com-
munication technology as a percentage of GDP)
had reached almost 7 percent on average by 1997
and that the ‘rapid consolidation in the ICT indus-
try is having an impact on the competitive struc-
ture of this sector’ (OECD, 2000: 11). Profitability
and survival in this environment became criti-
cally dependent on a firm’s ability to create and
commercialize new technologies quickly and effi-
ciently. As a result, firms began establishing R&D
alliances at an unprecedented rate as a way to
spread the risk and cost of technological devel-
opment (Duysters and Hagedoorn, 1996).
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Our primary source of data is the Securities Data
Company (SDC) Database on Alliances and Joint
Ventures. The SDC database contains information
on alliances of all types, compiled from publicly
available sources such as SEC filings and news
reports, as well as industry and trade journals.
While SDC has some information on alliances
back to 1970, consistent data collection extends
from 1988 onwards, and coverage of alliances after
this date is more comprehensive. Coverage is still
far from complete, as firms are not required to
report their alliance activities. Nevertheless, this
database currently represents one of the most com-
prehensive sources of information on alliances.

Our sample consists of all R&D alliances involv-
ing one or more firms in the telecommunications
equipment and/or electronics industry commenc-
ing in 1996, as reported in the SDC database.
Compilation of the sample involved assembling
the names of all firms in Compustat listing either
SIC 366 (telecommunications equipment) or SIC
367 (electronics) as their primary area of activity in
1996, and searching the SDC database for all R&D
alliances involving one or more of these firms.
As such, our sample is limited to those involv-
ing at least one public company. These criteria led
to a sample of 208 R&D alliances (i.e., alliances
involving collaborative R&D activities exclusively
or in combination with manufacturing and/or mar-
keting activities) representing firms headquartered
in over 20 countries. Approximately 85 percent of
the sample alliances include at least one U.S. firm;
the next most represented nation is Japan, with
almost 20 percent of the sample alliances involving
one or more Japanese firms. The sample includes
both ‘domestic’ alliances (58%), where all partner
firms are headquartered in the same country, and
international alliances (42%), involving partners
from different nations. The high incidence of inter-
national alliances and the concentration of allying
firms in the United States and Japan is consistent
both with prior observations of alliance activity
(e.g., Hagedoorn, 1993; Hergert and Morris, 1988)
and with the distribution of firms in the information
and communications technology sector.

Information on firms’ technological portfolios is
taken from the Micropatent database, which con-
tains information recorded on the front page of
every U.S. patent granted since 1975, including
inventor and assignee names as well as techno-
logical classifications. Since firms do not always
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assign patents to the subsidiary where the tech-
nological expertise was created, a corporate-level
patent portfolio must be created. To achieve this,
we first identified all of the subsidiaries of each
firm in the sample via the Directory of Corpo-
rate Affiliations. Patents assigned to the firm and
any of its subsidiaries were then identified for the
purposes of constructing our measure of technol-
ogy overlap, described in detail in the following
section.

MEASURES

Dependent variables
Alliance scope

Using information from the SDC database, we
create a dummy variable to capture the verti-
cal scope of alliance activities. SCOPE is set to
one when alliance activities include manufactur-
ing, and/or marketing in addition to collaborative
R&D. As argued above, such alliances are broader
in scope than alliances involving R&D activities
exclusively.

To explore the multidimensionality of alliance
scope in supplementary analyses we further cate-
gorized the alliances into R&D only, R&D plus
manufacturing, R&D plus marketing, and R&D
plus both (i.e., R&D plus manufacturing and mar-
keting).

Alliance governance

Also using information from the SDC database, we
create a dummy variable to capture alliance gover-
nance mode. GOVERNANCE equals 0 when the
alliance is organized by contract, 1 when organized
by equity joint venture.

Independent variables

To capture the extent to which partners may be
direct competitors, we use two complementary
measures of competitive overlap: product market
and geographic market competition.

Product market competition

Measuring the intensity of competition among
diversified firms operating in multiple business
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segments is highly problematic, and no well-
accepted method exists. We therefore adopt the
most straightforward approach and construct a sim-
ple measure capturing whether allying firms have
their primary operations in the same industry;
while our sample focuses on firms with primary
operations in SIC 366 or 367, these firms are allied
with partners in a diverse set of industries. MAR-
KET OVERLAP is set to 1 if both partner firms
have their primary operations in the same 4-digit
SIC code, 0 otherwise. For multilateral alliances
(i.e., alliances with more than two partner firms),
MARKET OVERLAP is set to 1 if at least two
of the partner firms have the same primary 4-
digit SIC.

Geographic market competition

We create a dummy variable, GEOGRAPHIC
OVERLAP, which is coded 1 for alliances involv-
ing firms headquartered in the same country, O if
allying firms are headquartered in different nations.
This measure is used to proxy for geographic mar-
ket competition based on the assumption that firms
headquartered in the same country perceive each
other to be more direct competitors when com-
pared with firms originating in different countries.
We recognize that this assumption may be less
valid in electronics than it is in the telecommu-
nications equipment industry where national firms
tend to be favored suppliers to telecommunications
providers in that country, many of whom are public
organizations. However, in the absence of adequate
country-level data on total market presence we
must rely on this imperfect proxy. To partially con-
trol for alternative interpretations and confounding
effects we also include control variables related to
the focal industry and the institutional environment
of the home countries (see below).

Market leaders and laggards

Market leadership is a highly subjective and multi-
faceted issue. One approach is to focus on techno-
logical leadership using a patent-based measure,
such as citation-weighted patent counts (e.g., Stu-
art, 2000). However, given the diversity of the
firms involved in our sample alliances, and wide
variance in the importance of patenting activity
across industries (Levin ef al., 1987) interpretation
of patent counts is problematic. Furthermore, even
for R&D alliances, the relevant resources that a
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firm wishes to protect may go far beyond techno-
logical resources to include, for example, human
capital, training programs, suppliers, and distrib-
utors (Shaver and Flyer, 2000). We therefore use
a more qualitative, composite measure of market
leadership, based on a 1997 listing of the Top 100
Technology Companies compiled by Red Herring
magazine. Based on the magazine editors’ opin-
ion, this list represents the leading public and pri-
vate technology firms, in terms of ‘revenue, market
share, funding, innovativeness of each company’s
technology and business model, the track record
of its venture capitalists, the strength of its part-
nerships, and the significance of its market’ (Red
Herring, 1997). This description corresponds well
to the association suggested in our earlier discus-
sion, i.e., that market leadership in an industry is
fundamentally linked to the possession of firm-
specific resources. We create a dummy variable
LAGGARDS that is equal to one if none of the
alliance partners appear in the Red Herring list of
top technology companies, zero otherwise.

Technology overlap

While a patent count is not a particularly useful
measure of market leadership, a patent portfolio is
nonetheless a useful indicator of a firm’s areas of
technological expertise. In order for a new tech-
nology to be patented (so allowing the inventor
to claim exclusive rights over the product or pro-
cess described therein) the invention must first pass
the scrutiny of the patent office as to its novelty
and improvement over existing technology. Exten-
sive research has demonstrated the relationship
between patents and other indicators of technologi-
cal capabilities: Strong, positive relationships exist
between patents and new products (Comanor and
Scherer, 1969), patents and literature-based inven-
tion counts (Basberg, 1982), and non-patentable
inventions (Patel and Pavitt, 1997). In addition,
when a patent is granted, the underlying technol-
ogy is classified according to the U.S. patent classi-
fication system. This classification system provides
a means to identify each firm’s area of technologi-
cal expertise. From this, we can examine the extent
of overlap among partner firms’ technological port-
folios (Jaffe, 1986).

To construct our measure of technological over-
lap, we first generate each partner firm’s tech-
nological portfolio by measuring the distribution
across patent classifications of the patents applied
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for in the 4 years prior to alliance formation.
This distribution is captured by a multidimen-
sional vector, F; = (F;'... F?’), where F’ repre-
sents the number of patents assigned to partner
firm i in patent class s. The extent of the overlap
among partner firms’ areas of technological exper-
tise is then:

FF
TECHNOLOGY OVERLAP = j

V (EF)(FF)

foralli # j.!""' TECHNOLOGY OVERLAP varies
from zero to one: a value of zero indicates no
overlap in partner firms’ areas of technological
expertise, while a value of one indicates complete
overlap. This measure normalizes the length of the
within-class vectors to one and essentially captures
the angle between the firm vectors. This means that
the measure is not sensitive to the total number of
a firm’s patents within a class.

Control variables

To capture other factors that are predictably asso-
ciated with risks of knowledge leakage (and hence
with either reductions in alliance scope or adoption
of an equity joint venture structure) we include
several control variables. These are as follows.

Innovation type

R&D projects can run the gamut from those
involving development of new products or
processes based on incremental modifications of
existing technology, to radical, ambitious projects
where firms seek to develop the ‘next generation’
of a particular product. Since the nature of the
obstacles to cooperation may differ markedly
among projects at different positions along this
continuum (Sampson, 2004), we developed a
measure of innovation type, based on the synopses
of alliance activities provided by the SDC
database.'?

"' This measure (adopted from Jaffe, 1986) calculates technology
overlap between pairs of firms. For alliances involving more than
two firms, we calculate the measure for every combinatorial pair
of firms in the alliance and take the average of these values.
Use of minimum or maximum values of technological overlap
produced qualitatively identical results in the empirical analysis.
12This coding scheme was a simplified version of the one
used in Sampson (2004), developed in concert with an R&D
professional. Coding was executed independently by two
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We create a dummy variable, INCREMENTAL,
which takes on a value of one if the innova-
tive goal of the alliance represents an incremental
modification of existing technology. An innova-
tion is categorized as incremental when the synop-
sis suggests that alliance activities are focused on
development of new products or processes based
on existing technologies. This would include, for
example, the alliance between 3M and IBM to
jointly develop 3M’s ‘Ecart’ 2.4 GB tape car-
tridges for IBM tape products. The base technol-
ogy exists (3M’s Ecart tape cartridges) and needs
only to be customized to a new user (IBM). The
omitted category of alliances involves more radi-
cal innovations, primarily alliances pursuing ‘next-
generation’ technologies. Examples here include
the alliance between Hewlett-Packard and IBM to
jointly develop and manufacture advanced fiber
optic components designed to provide high-speed
fiber optical communications between computers,
or the alliance between Fujitsu and Analog Devices
for the development of ‘next-generation’ integrated
circuits.

Pisano (1989: 166) argues that projects involv-
ing existing technology raise fewer hazards for
alliance partners because, ‘the preexistence of a
product or process technology ... enables parties
to delineate property rights at the outset with far
less ambiguity than when the relevant technology
does not exist.” This argument suggests that incre-
mental innovations raise fewer risks of technology
leakage. As such, steps to control partner access to
knowledge-based resources by either reducing the
scope of the alliance or instituting stronger gov-
ernance through the equity joint venture are less
necessary for incremental innovations.

Multilateral alliance

Prior research suggests that having more than two
partner firms in a particular alliance makes mon-
itoring more difficult and so increases the risk
of unintended knowledge leakage. Empirical evi-
dence has consistently shown that equity joint ven-
tures are more frequently used to organize such
multilateral alliances, all else equal (Oxley, 1997,
Sampson, 2004). Increased coordination problems

coders searching the SDC alliance synopses for references to
extension/modification of existing technology vs. those pursuing
radical change. Concordance between the two coders exceeded
90 percent; a third coder acted as a tiebreaker in the few cases
of disagreement.
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associated with multilateral alliances may also
prompt a reduction in the scope of activities under-
taken. Firms may be less willing to undertake
broad alliance activities, given the added complex-
ity of coordinating with multiple partners. To cap-
ture these potential effects, we include a dummy
variable, MULTILATERAL, which equals one if
the number of partner firms in an alliance exceeds
two, zero otherwise.

Previous relationship

There is some evidence (albeit mixed) that in
repeat alliances between particular partner firms
trust develops such that the hazards of oppor-
tunism are reduced and contractual governance is
preferred over a wider range of alliance activities
(Gulati, 1995b). If trust does indeed develop over
repeated interactions then one might expect that
firms with prior alliance ties will be more will-
ing to engage in alliances of broad scope with
extensive knowledge sharing, even if they com-
pete to a significant degree in product or resource
markets. We therefore include a dummy variable,
REPEAT ALLIANCE, equal to one if there are
earlier alliances (of any type) recorded in the SDC
database that bring together the same set of partner
firms in the 6 years prior to the current alliance,
zero otherwise.

Industry controls

We add dummy variables for each of the two focal
3-digit SIC industry codes used as a starting point
for the development of our sample of alliances.
SIC 366 equals one if at least one partner in the
alliance has its primary activities in electronics;
SIC 367 equals one if at least one partner has
its primary activities in telecommunications equip-
ment. Both dummy variables may equal one if an
alliance brings together a partner primarily operat-
ing in electronics with one in telecommunications
equipment.'®

13 Note that these dummy variables are constructed from the SICs
of the actual participants in the alliance, as opposed to the SICs
of the parent firms. While in all of our alliances at least one
partner or its parent must have primary operations in SIC 366
or 367, there are cases where neither partner in the alliance is
directly involved in 366 or 367.
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Institutional environment

Following prior research (e.g., Sampson, 2004) we
include a control variable designed to capture the
integrity of the contracting environment in the ally-
ing firms’ home countries. This measure, JUDI-
CIAL SYSTEM, developed by Business Interna-
tional Corporation, provides an assessment of the
‘efficiency and integrity of the legal environment
as it affects business, particularly foreign firms’
(Business International Corporation). We use the
minimum value of this variable (which is scaled
from one to ten, with higher scores indicating
higher judicial efficiency) among the countries
represented in the alliance. This variable con-
trols for the fact that firms may rely more on
stronger private governance (such as the equity
joint venture) or reduce alliance scope when con-
tract law development and enforcement are inade-
quate.

We also include a measure of NON-TARIFF
BARRIERS in the home countries of the allying
firms, to control for increases in alliance scope or
local equity participation that may be driven by
local content requirements or other investment reg-
ulations. In constructing the measure we use UNC-
TAD data, adapted by the World Bank (Wacziarg,
2001), which captures the non-tariff barrier cover-
age ratio for the early 1990s. We use the highest
value on this measure among the home countries
represented in an alliance.

METHODS

In the empirical analysis reported below, we begin
by estimating alliance scope as a function of
the variables featured in our hypotheses, along
with the relevant controls described above. Since
alliance scope is a dichotomous variable we use
probit analysis for this estimation. We also con-
duct additional analyses using the multiple alliance
scope configurations (R&D, R&D plus manufac-
turing, R&D plus marketing, R&D plus both man-
ufacturing and marketing) to explore for possible
differential effects across categories. We use sim-
ple cross-tabulations and multinomial logit for this
analysis. Next, we estimate a model of alliance
governance selection similar to the dichotomous
probit model of scope. Here, we also include
alliance scope in the governance equation because,
as discussed above, previous studies have found
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alliance scope to be a relevant determinant of gov-
ernance choice.

Estimating the scope and governance equations
separately in this way allows us to test our pri-
mary hypotheses and also to compare our results
with those of prior research on alliance gover-
nance. However, in order to test our hypothe-
sis that alliance scope and governance are alter-
native mechanisms to address threats of knowl-
edge leakage, we must allow for potential inter-
dependencies in the relationship. We do so by
employing two alternative joint estimation meth-
ods. First, we estimate the scope and governance
equations as a pair of seemingly unrelated regres-
sions, using a bivariate probit model. The bivari-
ate probit jointly determines parameter estimates
for the alliance scope and governance equations
based on a partially overlapping set of decision
criteria. This joint estimation allows for contem-
poraneous correlation between the error terms
of the scope and governance equations, reflect-
ing our arguments that the two decisions are
related. In this way, the bivariate probit model
controls for unobservable factors that affect the
choice of both alliance scope and governance. The
resulting parameter estimates are more efficient,
largely because of the increased information avail-
able for the estimation (i.e., via the correlation
between the errors of the two equations) (Greene,
1997).

Second, we estimate the scope and governance
choices via a simultaneous probit specification.
This specification allows for endogeneity of one
or both of the dependent variables using full infor-
mation maximum likelihood (FIML) estimation.
While the bivariate probit allows for unobservable
factors that may affect both scope and governance,
the simultaneous system approach is more appro-
priate if we expect the choice of scope to directly
affect the choice of alliance governance, and vice
versa. Thus, the key advantage of the simultane-
ous approach in this case is that we can estimate
a non-recursive model, where scope influences
governance and governance influences scope. Of
course, the drawback of using such an approach is
that simultaneous system estimates are very sen-
sitive to specification errors—much more so than
bivariate probit estimates (Greene, 1997). For this
reason, we estimate both the non-recursive model
(as a simultaneous probit) and the recursive (as a
bivariate probit) to ensure the robustness of our
results.
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RESULTS

Table 1 presents descriptive statistics for the sam-
ple of 208 alliances included in the empirical anal-
ysis. Several interesting features of our alliance
sample emerge from a reading of this table: First,
with respect to our focal dependent variables, the
majority (63%) of the sample alliances have nar-
row scope, i.e., are R&D-only alliances, while 37
percent involve manufacturing and/or marketing
in combination with R&D and are therefore des-
ignated as broad scope. Also, 20 percent of the
alliances are equity joint ventures, the remainder
being contractual alliances. Consistent with prior
research, the correlation between scope and gover-
nance is positive and significant, at 0.209. Several
of the explanatory variables are also correlated but
none at levels that prompt concerns about multi-
collinearity.

Few alliances in our sample (13%) bring
together firms that have their primary activities
in the same 4-digit SIC code, while the majority
(58%) of alliance partners are headquartered in the
same country and are industry laggards (60% of
the alliances do not include any leading firms).
The low mean value for technological overlap
(0.079 on a 0-1 scale) suggests that on average
alliance partners have quite low levels of overlap
in their technological resources (as proxied by
patenting activity). Most alliances are not aimed
at radical or ‘next-generation’ innovation: the
technological goals of 90 percent of alliances are
classified as incremental innovation. These sample
characteristics are interesting in themselves; they
may also speak to some of the factors considered
in the earliest stages of alliance formation, i.e.,
during partner selection and definition of broad
alliance goals. Although consideration of these
other alliance decisions goes beyond the scope of
the paper, we discuss selection issues related to
the robustness of our empirical results at the end
of this section.

Our first estimation results are shown in
Table 2a, which presents several alternative
specifications of a simple probit model of alliance
scope. Column 1 includes all of the variables
related to Hypotheses 1-3 (i.e., hypotheses on
the determination of alliance scope), as well as
alliance-level control variables; column 2 adds a
square term to test for nonlinearities in the effect
of technology overlap on alliance scope. Columns
3 and 4 add industry and institutional environment
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Table 2a.

Probit regression model.
Dependent variable is alliance scope

Alliance scope

Alliance Scope and Governance 737

Positive coefficients indicate increased probability that firms select broad alliance scope.

€] (@) 3 “ (&)
MARKET OVERLAP —0.513* —0.476 —0.527* —0.479 —0.459
(0.307) (0.311) (0.309) (0.367) (0.369)
GEOGRAPHIC OVERLAP —0.553* —0.556"* —0.547 —0.560* —0.546*
(0.191) (0.192) (0.195) (0.233) (0.235)
LAGGARDS 0.439* 0.458* 0.498* 0.307 0.364*
(0.195) (0.196) (0.199) (0.214) (0.219)
TECHNOLOGY OVERLAP 1.767** 4.573* 1.750* 1.583* 1.579*
(0.684) (1.951) (0.692) (0.760) (0.766)
(TECHNOLOGY OVERLAP)’ —6.290
(4.137)
INCREMENTAL 0.539 0.634 0.506 0.596 0.537
(0.383) (0.395) (0.385) (0.439) (0.437)
MULTILATERAL 0.035 —0.053 0.076 0.020 0.001
(0.300) (0.307) (0.299) (0.328) (0.326)
REPEAT ALLIANCE —0.037 —0.151 —0.104 —0.080 —0.141
(0.344) (0.356) (0.349) (0.382) (0.388)
TELECOMMUNICATIONS —0.465* —0.452*
(0.243) (0.266)
MICROELECTRONICS —0.231 —0.245
(0.207) (0.231)
JUDICIAL SYSTEM —0.064 —0.057
(0.115) (0.116)
NON-TARIFF BARRIERS 0.043 0.037
(0.082) (0.082)
INTERCEPT —0.869* —1.002* —0.705 —0.378 —0.211
(0.431) (0.447) (0.447) (1.292) (1.311)
n 208 208 208 169 169
Log-likelihood —125.83 —124.61 —123.69 —101.91 —100.21
Chi-square 22.50"* 2494+ 26.79 18.33* 21.74*
d.of. 7 9 9 11
Prob. > x? 0.002 0.002 0.002 0.032 0.026

Significant at * 10%, ** 5%, and *** 1% level for 2-tailed tests.
Standard errors in parentheses.

controls respectively to the specification, and
column 5 includes all of these control variables
together. This stepwise inclusion of different
classes of controls allows us to test for their
contribution to the model’s explanatory power
and so identify an appropriate specification for
subsequent analysis.

The model in column 1 provides broad pre-
liminary support for our hypotheses regarding the
determinants of alliance scope. First, with respect
to product market competition, we find that MAR-
KET OVERLAP has a negative coefficient, as
predicted, although only at the 10 percent sig-
nificance level. Stronger support is found for the
predicted effect of the geographic aspect of product

Copyright © 2004 John Wiley & Sons, Ltd.

market competition: as hypothesized, the coeffi-
cient on GEOGRAPHIC OVERLAP is negative
and significant. Thus, allying firms that are head-
quartered in the same country are significantly less
likely to engage in activities beyond pure R&D.
These results support our contention that firms in
the same product market or geographic arena per-
ceive each other to be more direct competitors,
making them less willing to risk leakage of com-
petitively significant know-how through extensive
knowledge sharing in their R&D-related alliances.

We also find strong support for Hypothesis 2:
If the alliance partners are industry laggards the
probability of broad alliance scope is increased,
suggesting that when laggards team up in an R&D

Strat. Mgmt. J., 25: 723-749 (2004)
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alliance they are more willing to risk exposing
competitively significant know-how to their part-
ners, perhaps in the hope of leapfrogging industry
leaders.

Technological overlap is also positively and sig-
nificantly related to alliance scope, consistent with
our absorptive capacity argument. Low levels of
overlap among the partner firms’ areas of techno-
logical expertise appear to hinder their ability to
effectively share knowledge to the extent required
in broad-scope alliances (Hypothesis 3b). There is
no support for the hypothesized heightened fac-
tor market competition among firms at high levels
of technological overlap (Hypothesis 3a). Further-
more, when we add a square term to the equation
(column 2) to test for nonlinear effects, the coeffi-
cient on the square term is insignificant and a like-
lihood ratio test reveals that the inclusion of this
variable does not add significantly to the explana-
tory power of the model (x?[1] = 2.31). None of
the other coefficients in the model are materially
changed, except for a marginal drop in significance
of the market overlap variable. This uniformly pos-
itive effect of technology overlap is not surprising
given the characteristics of our sample, mentioned
earlier: the low mean value of technology overlap
suggests that the majority of our firms have few
if any areas of technological expertise in common.
Thus, at least in our sample, competition in tech-
nology resource markets does not appear to drive

Table 2b. Multiple scope categories: subsample means

Mean of independent variables by scope category

alliance scope. None of the remaining variables in
columns 1 or 2 is significant: incremental R&D
projects, multilateral alliances and prior alliances
between partners do not appear to affect the choice
of alliance scope.

When industry controls are added to the spec-
ification (column 3), the results reported above
remain essentially unchanged and, although the
telecommunications dummy variable is significant
at the 10 percent level, a likelihood ratio test
reveals that the inclusion of these controls does
not add significantly to the explanatory power of
the model (x*[2] = 4.29). Similarly, addition of
institutional environment variables, whether alone
(column 4; x?[2] = 0.82) or in combination with
industry controls (column 5; x2[4] = 4.23), adds
no significant explanatory power. Subsequent esti-
mations of the scope decision therefore use only
the variables in column 1.

To further explore the impact of the variables
featured in our hypotheses on alliance scope,
Table 2b presents a series of sub-sample means for
four categories of alliances: R&D only, R&D plus
manufacturing, R&D plus marketing, and R&D

4 Given the fact that the industry control variables are almost
significant at the 10 percent level (Prob > x*[2] = 0.12), we
checked the robustness of the results of all subsequent models
with the industry controls included. There were no significant
differences in our results with these variables included.

R&D only R&D plus R&D plus R&D plus

n =131 manufacturing marketing both

n=19 n =37 n=21
MARKET OVERLAP 0.153 0.263 0.000** 0.143
(0.032) (0.101) (0.000) (0.077)
GEOGRAPHIC OVERLAP 0.656 0.368* 0.378* 0.667
(0.042) (0.111) (0.080) (0.103)

LAGGARDS 0.534 0.737* 0.622 0.810*
(0.044) (0.101) (0.080) (0.086)
TECHNOLOGY OVERLAP 0.067 0.182* 0.062 0.086
(0.012) (0.044) (0.020) (0.029)
INCREMENTAL 0.893 0.895 0.973* 0.952
(0.027) (0.071) (0.027) (0.047)
MULTILATERAL 0.130 0.158 0.135 0.143
(0.029) (0.084) (0.056) (0.077)
REPEAT ALLIANCE 0.084 0.105 0.081 0.048
(0.024) (0.071) (0.045) (0.047)

Significant at * 10%, ** 5%, and *** 1% level for adjusted Wald (R&D only is comparison group in each case).

Standard errors in parentheses.

Copyright © 2004 John Wiley & Sons, Ltd.
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plus both (i.e., R&D in combination with manu-
facturing and marketing). There are several points
to note here. Of the 77 ‘broad-scope’ alliances, 19
involve only manufacturing in addition to R&D,
37 have marketing only in combination with R&D,
and 21 involve R&D, manufacturing, and market-
ing—the broadest of the categories. The difference
in the market overlap variable across these cate-
gories is striking. There are no R&D plus market-
ing alliances that bring together firms in the same
industry (as indicated by the 4-digit SIC code).
This is in stark contrast to narrow-scope alliances
(R&D only), where 15 percent of alliance part-
ners are in the same 4-digit industry. Neither of
the other two categories of broad-scope alliances
(i.e., both of the categories that involve manu-
facturing) have levels of market overlap that are
significantly different from that in narrow-scope
alliances, based on adjusted Wald tests of subpop-
ulation means. Geographic overlap, on the other
hand, is significantly lower in R&D plus manufac-
turing alliances and R&D plus marketing alliances
as compared with R&D-only alliances, suggesting
that firms headquartered in the same country are
less likely to engage in these broader alliances,
perhaps because of competitive concerns.

Interestingly, very broad alliances, involving
both manufacturing and marketing in conjunc-
tion with R&D, are more likely to involve same-
country partners; however, they are also signifi-
cantly more likely to involve lagging firms. It thus
appears that partners in these alliances are less
concerned with the impact on inter-partner com-
petition in final product markets, but are focused
instead on quickly catching up with industry lead-
ers. This ‘catch-up’ is likely best achieved through
alliances that marry joint R&D with joint manufac-
turing and marketing, to promote activity overlap-
ping and cross-functional communication, and so
compress product development cycles (Loch and
Terwiesch, 2000). Finally, technological overlap
appears to be a highly significant driver of the
decision to add manufacturing activities to a ‘pure’
R&D agreement, but not for marketing. This rein-
forces our inference that technological overlap is
most important in terms of absorptive capacity, and
relates in particular to the ability of firms to effec-
tively engage in joint manufacturing.

Table 2c reports estimation results of two multi-
nomial logit models, both of which have R&D-
only alliances as the omitted category, to see
whether the patterns observed in our analysis of

Copyright © 2004 John Wiley & Sons, Ltd.
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sub-sample means remain when the coefficients are
estimated jointly. The results of the first model,
in columns Al and A2, are indeed very consis-
tent with the simple analysis of means. We cannot
estimate the effect of market overlap here because
of the lack of variation on this variable in the
R&D plus marketing category, but all of the other
major regularities discussed above are still evident.
Furthermore, if we combine the last two scope
categories, so that broad-scope alliances are cat-
egorized into R&D plus manufacturing only and
R&D plus marketing (whether alone or in com-
bination with manufacturing), we can add mar-
ket overlap back into the specification (columns
B1-B2). Again with R&D only as the omitted cat-
egory, we see that the results are very consistent
with our previous observations.

We next turn our attention to a ‘baseline’ anal-
ysis of the governance decision, in preparation for
joint estimation of the scope and governance deci-
sions and testing of Hypotheses 4a and 4b. Our the-
oretical arguments suggest that the scope and gov-
ernance decisions are linked in the sense that both
may attenuate leakage problems. As such, these
two decisions have partially overlapping decision
criteria. Applying the logic and findings of previ-
ous research nonetheless suggests some departures
from the specification and results of the scope
model. For example, while prior work argues for
the retention of the geographic overlap variable in
the governance equation, we remain agnostic about
the sign of the effect of this variable on gover-
nance choice: For alliances involving firms head-
quartered in the same country (GEOGRAPHIC
OVERLAP = 1), the elevated hazards associated
with greater competition may be partially or com-
pletely offset by the enhanced ability to enforce
contracts in the home nation (an effect that has
been observed in previous research on international
alliances, e.g., Oxley, 1999) even holding constant
the efficiency of the judicial system. We did not
hypothesize a parallel effect on alliance scope of
enhanced access to the courts because we expect
that court ordering tends to be generally ineffec-
tive for broad-scope alliances due to the extent of
tacit knowledge sharing involved.

In addition, we omit LAGGARDS and TECH-
NOLOGY OVERLAP from the governance equa-
tion. The rationale for these exclusions is as fol-
lows: for LAGGARDS, although we argue that
lagging firms will be more willing to engage in
broad-scope alliances to leapfrog leaders, there is
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Table 2c.

J. E. Oxley and R. C. Sampson

Multinomial Logit regression model.

Columns A1, A2, and A3 use a four-outcome dependent variable:
(Scope = 0 if R&D only, = 1 if R&D plus manufacturing only, = 2 if R&D plus marketing only, = 3 if R&D
plus manufacturing and marketing)

Columns B1 and B2 use a three-outcome dependent variable:
(Scope = 0 if R&D only, = 1 if R&D plus manufacturing only, = 2 if R&D plus marketing, with or without

Multiple scope categories: multinomial regression analysis

manufacturing)
R&D plus R&D plus  R&D plus R&D plus R&D plus
Manufacturing ~ Marketing Both Manufacturing Mktg or Both
(AT) (A2) (A3) B1) (B2)
MARKET OVERLAP 0.028 —1.418*
(0.682) (0.679)
GEOGRAPHIC OVERLAP —1.402* —1.171" 0.177 —1.416* —-0.751*
(0.565) (0.400) (0.518) (0.568) (0.341)
LAGGARDS 0.992 0.143 1.389* 0.999* 0.645*
(0.604) (0.406) (0.598) (0.605) (0.352)
TECHNOLOGY OVERLAP 5.561* 0.756 1.922 5.452% 1.686
(1.588) (1.631) (1.746) (1.611) (1.346)
INCREMENTAL 0.674 1.640 0.989 0.704 0.998
(0.947) (1.099) (1.123) (0.969) (0.819)
MULTILATERAL —0.416 —0.009 0.210 —0.336 0.234
(0.807) (0.605) (0.736) (0.817) (0.535)
REPEAT ALLIANCE 0.219 0.254 —0.490 0.234 —0.100
(0.897) (0.729) (1.099) (0.893) (0.644)
INTERCEPT —-3.076" —2.351* —3.957* —3.109"* —1.715*
(1.134) (1.142) (1.308) (1.157) (0.884)
n 208 208
Log-likelihood —199.33 —162.93
Chi-square 37.48* 3436
d.o.f. 18 14
Prob. > x? 0.005 0.002

Significant at * 10%, ** 5%, and *** 1% for 2-tailed tests.
Standard errors in parentheses.

no reason to expect that they would employ a non-
standard calculus with respect to the governance
structure adopted, contingent on this scope deci-
sion. For TECHNOLOGY OVERLAP, our argu-
ment rests primarily on the feasibility of achieving
alliance objectives that require broad knowledge
sharing, rather than on appropriability consider-
ations per se. Consequently, we include TECH-
NOLOGY OVERLAP in the scope but not the
governance model specification.!

Table 3 presents results of our estimation of the
governance choice model. Column 1 includes our

15 As a robustness check, we re-estimated the governance model
with the addition of these currently omitted variables and found
substantially similar results. These results are available from the
authors on request.

Copyright © 2004 John Wiley & Sons, Ltd.

composite SCOPE measure as an independent vari-
able, and column 2 instead uses two dummy vari-
ables: one for the addition of manufacturing activ-
ities (MANUFACTURING) and one for addition
of marketing activities to the alliance (MARKET-
ING). Constrained models with industry and insti-
tutional environment variables omitted were also
estimated and compared with the unconstrained
models shown, to see if inclusion of the controls
is warranted. In each case, likelihood ratio tests
indicated that both sets of control variables should
be included in the governance specification.'¢
These governance models produce results that
are largely consistent with relevant findings from

16 ¥2[4] = 57.74 and 56.53 for LR tests comparing fully con-
strained models (with no industry or institutional environ-
ment controls) against the models shown in columns 1 and 2,
respectively.
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Table 3.

Probit regression model

Dependent variable is alliance governance form.

Positive coefficients indicate increased probability that firms
select an equity joint venture

Governance choice

MARKET OVERLAP —1.243* —1.575*
(0.588) (0.638)
GEOGRAPHIC OVERLAP —0.454 —0.664"*
(0.282) (0.295)
INCREMENTAL —0.703 —0.669
(0.466) (0.483)
MULTILATERAL 0.766* 0.884**
(0.360) (0.374)
REPEAT ALLIANCE 0.322 0.346
(0.460) 0.471)
SCOPE 0.680"*
(0.259)
MANUFACTURING 0.985**
(0.326)
MARKETING 0.138
(0.296)
TELECOMMUNICATIONS 0.512* 0.517*
(0.304) (0.313)
MICROELECTRONICS 0.030 0.081
(0.281) (0.287)
JUDICIAL SYSTEM —0.145 —0.094
(0.141) (0.143)
NON-TARIFF BARRIERS —0.224* —0.227*
(0.112) (0.110)
INTERCEPT 1.723 1.313
(1.550) (1.589)
n 169 169
Log-likelihood —66.18 —63.65
X2 28.73"* 33.79*
d.of. 10 11
Prob. > x? 0.001 0.000

Significant at * 10%, ** 5%, and *** 1% level for 2-tailed tests.
Standard errors in parentheses.

previous studies (e.g., Pisano, 1989; Oxley, 1997).
In particular, the coefficient on scope is positive
and significant in column 1. Thus, consistent with
previous estimation of reduced-form governance
models, we find that equity joint ventures are
preferred over contractual alliances when alliance
activities are broad, i.e., when they include man-
ufacturing and/or marketing in addition to R&D.
Interestingly, this result seems to be driven pri-
marily by the addition of manufacturing activi-
ties rather than marketing activities. In column 2,
the coefficient on MANUFACTURING is positive
and highly significant, while for MARKETING the
coefficient is not significant.

Also consistent with prior studies, both specifi-
cations indicate that equity joint ventures are more
likely to be selected when there are more than

Copyright © 2004 John Wiley & Sons, Ltd.
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two partners linked in the alliance (the coefficient
on MULTILATERAL is positive and significant).
However, in contrast to prior studies, the breadth
of innovation sought in the alliance (as proxied
by our dummy variable, INCREMENTAL) does
not appear to have any effect on alliance gov-
ernance choice. The presence of prior alliances
linking the partner firms also has no discernible
effect on alliance governance in either specifica-
tion.!”

With respect to market competition variables,
there are some interesting and counter-intuitive
features of the results. In both specifications,
MARKET OVERLAP has a negative and signifi-
cant effect, suggesting that firms in the same indus-
try are more likely to organize an alliance via con-
tract than to establish an equity joint venture. This
runs counter to our argument that greater prod-
uct market competition increases the competitive
impact of knowledge leakage, since in this case we
would expect alliance activities involving partners
in the same industry to be more likely to be embed-
ded in the protective governance structure afforded
by an equity joint venture (holding the scope of
activities and other relevant alliance characteristics
constant). GEOGRAPHIC OVERLAP also has a
negative coefficient, but this is only significant in
column 2. In this case, we anticipated the possi-
bility of a negative effect because of firms’ greater
ability to enforce contracts with other domestic
companies, relative to foreign-owned entities. This
effect might therefore counteract the impact of
increased geographic competition and the associ-
ated desire to organize the alliance as an equity
joint venture (all else equal). We return to this
issue and consider alternative explanations for the
market overlap results in the concluding section.

Finally, some of the coefficients on the institu-
tional environment variables are also quite counter-
intuitive. The efficiency of the judicial system
does not appear to affect the likelihood that an
alliance will be organized as an equity joint ven-
ture, in contrast to findings of previous research
(e.g., Sampson, 2004). Even more puzzling, there
is a negative association between the extent of non-
tariff barriers and the likelihood of an equity joint
venture. We would expect a positive effect in this

17 Repeating the analysis with a count of previous alliances yields
similarly insignificant results on REPEAT ALLIANCE and does
not change any of the other coefficients in the model.
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case since non-tariff barriers may include require-
ments for local equity participation. Absent any
compelling explanation for these results (which are
quite robust across the different model specifica-
tions and estimation methods reported below) we
merely note them as interesting observations for
future investigation.

Together with the results of the scope analysis,
these findings establish that there are significant
areas of overlap in the determinants of alliance
scope and governance for the alliances in our sam-
ple. This in turn suggests that joint estimation
of the two equations may be a more appropri-
ate empirical approach, and one that may provide
additional insights over the reduced-form gover-
nance equations adopted in prior research. Table 4
displays the results of the first of our alternative
methods of joint estimation: the bivariate probit
model. This estimation method controls for omit-
ted variables that may affect the scope and gov-
ernance decisions, but does not allow for non-
recursive endogeneity between scope and gover-
nance.

The results in columns A1-A2 in Table 4 are
generally consistent with those in the simple probit
models and in particular reinforce our arguments
regarding the determinants of alliance scope: all
of the variables that were significant in the simple
probit model of alliance scope remain significant
when the equation is estimated jointly with the
governance equation, with the exception of MAR-
KET OVERLAP, which is no longer significant.
Interestingly, few of the variables in the gover-
nance equation are significant with bivariate pro-
bit estimation, except for alliance scope, which
remains positive and highly significant. INCRE-
MENTAL has a negative coefficient (as suggested
in previous research such as Pisano, 1989), but is
only marginally significant at the 10 percent level.

To tease out the different effects of hazards
related to joint manufacturing and joint mar-
keting that were suggested by the earlier anal-
ysis of multiple scope categories, Table 4 also
presents the results of two additional specifi-
cations for alliance scope and governance. The
first, in columns B1-B2, replaces the dependent
variable in the scope equation with MANUFAC-
TURING, the dummy variable indicating that the
alliance includes manufacturing activities in addi-
tion to R&D (irrespective of the presence of mar-
keting activities). Similarly, in columns CI1-C2
we replace the dependent variable in the scope

Copyright © 2004 John Wiley & Sons, Ltd.

equation with MARKETING, the dummy variable
for marketing activities in the alliance. These alter-
native specifications yield very interesting results
that add significant nuance to our interpretation of
the relationship between alliance scope and gover-
nance.

Comparing the two modified scope equations
(columns B1 and C1) reconfirms the findings from
our earlier consideration of multiple scope cate-
gories, i.e., that the addition of manufacturing is
primarily a capabilities issue: technological over-
lap is positively and significantly associated with
the addition of manufacturing (column B1), but
does not have any effect on the decision to engage
in joint marketing (column C1). Laggards are also
more likely to engage in manufacturing, but there
is no discernible effect on the decision to add mar-
keting to an R&D alliance (although we should
note that our results may be masking the effect
observed in Table 3b, where we saw that alliances
involving both manufacturing and marketing were
the ones most likely to involve laggards.)

Also quite evident when comparing the two
modified scope equations is the different effect of
market overlap and geographic overlap—both of
these variables are negative and significant when
predicting the addition of marketing, but have no
significant effect on the decision to include manu-
facturing in the alliance. None of the control vari-
ables have any significant effect in either model.

Consideration of the governance equations in
columns B2 and C2 adds to this picture of different
responses to hazards raised by joint manufacturing
and marketing. While the coefficient on MANU-
FACTURING is positive and highly significant in
column B2, the coefficient on MARKETING in
C2 does not even approach conventional levels
of significance. Indeed, very few of the variables
are significant at all in the governance equation in
C2, whereas in B2 we see a negative and signifi-
cant effect for MARKET OVERLAP and a posi-
tive and significant effect for MULTILATERAL.
These results together suggest that firms decide
whether or not to engage in joint manufacturing
based on the needs of the project and the capabil-
ities of the partners, and then mitigate the hazards
posed by joint manufacturing through choice of
an appropriate governance structure. On the other
hand, potential hazards raised by joint marketing
are primarily mitigated by a reduction of alliance
scope—i.e., partners simply avoid joint marketing
when they foresee problems—and this decision
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Table 4. Alliance scope and governance: bivariate probit models

Bivariate probit (seemingly unrelated) model.

Columns Al and A2: dependent variables are SCOPE (= 0 for R&D only,

select either broad alliance scope or equity joint venture.

743

=1 for R&D plus manufacturing and/or
marketing) and GOVERNANCE (= 0 for contract, = 1 for equity joint venture)

Columns B1 and B2: dependent variables are MANUFACTURING (= 0 for R&D only, = 1 for R&D plus
manufacturing, with or without marketing) and GOVERNANCE

Columns C1 and C2: dependent variables are MARKETING (= 0 for R&D only, = 1 for R&D plus marketing with
or without manufacturing) and GOVERNANCE. Positive coefficients indicate increased probability that firms

SCOPE GOVERNANCE MANF GOVERNANCE MKTG GOVERNANCE
(A1) (A2) (BD) (B2) (CD (C2)
MARKET OVERLAP —0.344 —0.512 0.289 —~1.327*  —0.828" —1.048
(0.329) (0.343) (0.348) (0.448) (0.491) (1.160)
GEOGRAPHIC OVERLAP —0.571"** 0.083 0.078 —0.411 —0.399* —0.405
(0.199) (0.223) (0.232) (0.261) (0.220) (0.607)
LAGGARD 0.400"+* 0.610"* 0.258
(0.131) (0.221) (0.393)
TECHNOLOGY OVERLAP  1.213* 1.663* 0.245
(0.437) (0.653) (1.106)
INCREMENTAL 0.575 —0.627* 0.297 —0.389 0.707 —0.728
(0.393) (0.376) (0.441) (0.408) (0.552) (0.558)
MULTILATERAL 0.128 0.406 —0.118 0.777* 0.338 0.699
(0.310) (0.288) (0.337) (0.339) (0.338) (0.571)
REPEAT ALLIANCE —0.270 0.183 ~0.135 0.250 —0.155 0.278
(0.343) (0.342) (0.420) (0.402) (0.457) (0.467)
SCOPE 2.142°
(0.175)
MANUFACTURING 2.504"
(0.205)
MARKETING 0.782
(2.767)
TELECOMMUNICATIONS 0.321* 0.432* 0.455
(0.186) (0.239) (0.300)
MICROELECTRONICS 0.020 0.136 0.012
(0.107) (0.200) 0.277)
JUDICIAL SYSTEM —0.128 —0.142 —0.175
(0.108) (0.131) (0.148)
NON-TARIFF BARRIERS —0.166™ —0.198" —0.216°
(0.076) (0.079) (0.130)
INTERCEPT —0.805* 0.773 —1.733" 1.225 —1.128* 2.046
(0.433) (1.138) (0.509) (1.323) (0.586) (1.936)
n 169 169 169
Log-likelihood —166.58 —138.16 ~162.14
x? 160.87 186.36* 34.97
do.f 17 17 17
LR test of rho = 0(x?) 3.84 351 0.01

Significant at * 10% ** 5%, and ** 1% level for 2-tailed tests.
Standard errors in parentheses.

is essentially independent of the choice of gov-
ernance structure.'®

8 The fact that rho, the correlation between the scope and
governance error terms, is significant for the estimation shown in
columns B1-B2 (i.e., broad scope = R&D plus manufacturing)
but not for the C1-C2 estimation (i.e., broad scope = R&D plus

Copyright © 2004 John Wiley & Sons, Ltd.

Our last set of analyses, reported in Table 5,
explores the relationship between the different

marketing) supports this conclusion. That is, the decision to enter
into joint manufacturing and the alliance governance choice are
linked, while the joint marketing and alliance governance choices
do not appear to be so.
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Table 5.

Columns Al and A2. dependent variables are SCOPE (= 0 for R&D plus manufacturing and/or marketing) and
GOVERNANCE (= 0 for contract, = 1 for equity joint venture)

Columns B1 and B2. dependent variables are MANUFACTURING (= 0 for R&D only, = 1 for R&D plus
manufacturing, with or without marketing) and GOVERNANCE

Columns C1 and C2 dependent variables are MARKETING (= 0 for R&D only, = 1 for R&D plus marketing with
or without manufacturing) and GOVERNANCE. Positive coefficients indicate increased probability that firms
select either broad alliance scope or equity joint venture

Alliance scope and governance: simultaneous probit models

SCOPE GOVERNANCE MANF GOVERNANCE MKTG GOVERNANCE

(AT) (A2) (B1) (B2) (&) (823
MARKET OVERLAP —0.999 —1.078 —0.098 —1.660"* —1.393" 0.090
(0.745) (0.584) (0.761) (0.624) 0.816 1.458
GEOGRAPHIC OVERLAP —0.823* —0.102 —0.198 —-0.707* —0.547" 0.465
(0.323) (0.396) (0.334) (0.313) (0.317) (1.085)
LAGGARD 0.489 0.721* 0.394
(0.345) (0.388) (0.328)
TECHNOLOGY OVERLAP  1.892* 2.482* 0.405
(1.012) (1.051) (0.981)
INCREMENTAL 0.414 —1.026* 0.133 —0.642 0.541 —1.798
(0.602) (0.537) (0.603) (0.466) (0.687) (1.528)
MULTILATERAL 0.313 0.685 —0.196 0.926* 0.607 0.303
(0.545) (0.443) (0.595) (0.370) (0.532) (0.863)
REPEAT ALLIANCE 0.006 0.350 0.015 0.338 —0.089 0.422
(0.404) (0.631) (0.428) (0.499) (0.432) (1.010)
GOVERNANCE = EJV 0.632* 0.848* 0.413
(0.285) (0.301) (0.288)
SCOPE 0.613*
(0.263)
MANUFACTURING 0.940**
(0.318)
MARKETING 0.397
(0.272)
TELECOMMUNICATIONS 0.162* 0.572* 1.130
—(0.092) (0.330) (0.884)
MICROELECTRONICS 0.024 0.150 0.492
—(0.074) (0.305) (0.718)
JUDICIAL SYSTEM —0.053 —0.032 —0.455
—(0.037) (0.166) (0.425)
NON-TARIFF BARRIERS —0.053* —-0.221~ —0.163
—(0.025) (0.119) (0.204)
INTERCEPT 0.352 0.797* —2.109** 0.964 —1.503* 5.691
—(0.224) —(0.449) (0.684) (1.705) (0.750) (5.170)
n 169 169 169
Log-likelihood —99.26 —72.28 -92.39
d.of. 8 10 8 10 8 10

Significant at * 10%, ** 5%, and *** 1% level for 2-tailed tests.
Standard errors in parentheses.

aspects of alliance scope and governance further
and, in particular, allows us to test Hypotheses 4a
and 4b, that broad scope increases the likelihood
that firms select an equity joint venture and, con-
versely, firms selecting an equity joint venture are
more willing to undertake broad alliance activi-
ties. Here we estimate non-recursive simultaneous

Copyright © 2004 John Wiley & Sons, Ltd.

equation models that allow us to fully endogenize
scope and governance, including scope in the gov-
ernance equation and vice versa.'”

19 Recursive models that omit governance from the scope equa-
tions, similar to the bivariate probit, yield results that are mate-
rially identical to those in Table 4.
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Notice first that the results of these analyses
are quite consistent with those of the bivariate
probit estimation, with some slight changes in sig-
nificance for some of the variables. Furthermore,
the results in columns Al and A2 suggest that
scope and governance do indeed act as substi-
tutes: GOVERNANCE = EJV is positive and sig-
nificant in the scope equation and the coefficient
on scope is positive and significant in the gov-
ernance equation. Thus, when alliance scope is
narrowed the need to embed the alliance activi-
ties in a protective governance structure, such as
the equity joint venture, is reduced. Conversely,
when the alliance is organized as an equity joint
venture, the partners are more willing to engage
in activities of broad scope. These results thus
support Hypotheses 4a and 4b. Estimation of the
models with modifications to the scope equation
once again adds nuance to this interpretation of
the relationship between scope and governance
and reinforces the earlier results. The substitution
effect between scope and governance is very clear
in the model in columns B1-B2, where we see
that the adoption of an equity joint venture struc-
ture significantly increases the probability of joint
manufacturing, and vice versa. In contrast, there is
no significant link between joint marketing activi-
ties and governance choice, but the effect of mar-
ket and geographic competition, reducing partner
firms’ willingness to engage in joint marketing, is
still readily apparent.

Before we turn to a broader discussion of the
implications of these findings, it is worth noting
one remaining issue regarding the robustness of the
empirical results. In this study we have taken a sig-
nificant step beyond the focus on a single alliance
decision common to previous research, and have
analyzed the joint determination of alliance scope
and governance decisions. We nonetheless were
forced to ignore other potentially endogenous deci-
sions in order to render the problem analytically
and empirically tractable. In particular, it is quite
possible that partner selection decisions are based,
at least in part, on some of the same consid-
erations that we have identified as affecting the
scope and governance of alliance activities. If firms
select partners that are most compatible in terms
of technological overlap and competitive position
and presence, for example, then ignoring this selec-
tion process may introduce bias into our analysis
of subsequent alliance decisions (Shaver, 1998).
Furthermore, the characteristics of our alliance
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sample do point towards the possibility of such
selection bias—for example, we see that rela-
tively few alliances in our sample involve leading
firms, or partners with their primary activities in
the same industry, or partners with very high lev-
els of technological overlap—all conditions that
might be expected to raise the hazards of cooper-
ation, according to our arguments. Fully incorpo-
rating the partner choice decision into our analysis
clearly goes beyond the scope of this paper, but
endogenizing this decision represents an interest-
ing avenue for future research.

In the meantime, as a robustness check to test
whether partner selection issues significantly bias
our current findings we generated a sample of
‘non-allying’ firm pairs, randomly drawn from the
pool of firms in our sample and then filtering for
the condition that the pair did not have any joint
alliances reported in the SDC database. We then
added this non-allying sample to our sample of
alliances and estimated a probit model that pre-
dicted alliance formation based on partner charac-
teristics. The results of this analysis suggest that
MARKET OVERLAP and LAGGARD are indeed
significant predictors of alliance pairings. Then, to
explore the extent of any self-selection bias in our
results, we estimated a two-stage model of alliance
scope, with the partner selection decision as a first
stage. Our results on the choice of alliance scope
are robust even with this correction.”’

DISCUSSION AND CONCLUSION

The findings reported above provide support for
our contention that the alliance scope decision is
an important aspect of alliance management. Our
results also provide support for the argument that
decisions to restrict alliance scope are made, at
least in part, as a response to the elevated leak-
age concerns associated with knowledge sharing
in particular competitive contexts, and that restric-
tions to alliance scope may substitute for protective
governance structures in such circumstances. How-
ever, we also showed that protecting technological
capabilities is not the complete story, as issues
of absorptive capacity and feasibility are impli-
cated in the alliance scope decision, particularly
with respect to joint manufacturing. Below, we

20 These results are available on request from the authors.
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discuss the possibility of an alternative explana-
tion for these results, and explore the implications
of our findings for alliance research and for studies
of firm boundaries and governance more broadly.
We also speculate on some useful directions for
future research.

One potential concern about our findings is the
possibility of alternative explanations. In particu-
lar, it is possible that the scope and governance
decisions may be driven more by antitrust issues
than by the private risks of collaboration high-
lighted in our theoretical arguments. Firms head-
quartered in the United States and/or operating
in the same 4-digit SIC code may be subjected
to greater scrutiny from antitrust authorities when
they expand collaboration beyond pure R&D activ-
ities and this could explain why we observe a
negative effect of product and geographic mar-
ket overlap on alliance scope. However, there
are two reasons to believe that antitrust con-
cerns are not the primary driver here. First, our
domain of study—R&D alliances—mitigates this
concern: The National Cooperative Research Act
(NCRA) of 1984, along with its 1993 extension,
the National Cooperative Research and Production
Act (NCRPA), encourages (or at least does not
discourage) the formation of consortia and joint
ventures for R&D, both alone and in combination
with production, by members of the same indus-
try.?! Second, given that equity joint ventures in
general tend to come under closer scrutiny from
antitrust authorities than non-equity alliances, we
would expect to see the effects of product and/or
geographic market overlap showing up in the gov-
ernance equation consistently more strongly than
in the alliance scope equation if antitrust concerns
were a significant issue. In general, this is not what
we observe.

The analysis presented in this paper suggests
that alliance managers can and do pay attention
to the competitive implications of potential loss
of control of technological assets that comes with

2 The NCRA altered antitrust treatment of research consortia in
two significant ways: first, it ensured that cooperative research
ventures were subjected to rule of reason analysis rather than
per se rules (i.e., their pro-competitive effects must be weighed
against potential anti-competitive concerns). Second, it limited
the liability of registered consortia participants to single rather
than treble damages. These safeguards were extended to joint
ventures involving both production and R&D with the 1993
NCRPA. See Jorde and Teece (1993) for a more thorough
analysis of the NCRA and the NCRPA.
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cooperation in R&D, and that these considera-
tions play a role in the design of the content
and governance of R&D alliances. As such, the
study reaffirms some of the main conclusions of
previous studies of alliance organization under-
taken within the transaction cost economics tra-
dition. The study also highlights limitations of the
exclusive focus on alliance governance in much
of this previous research, however. Although the
point has long been made that transaction cost
economizing involves joint determination of the
content and governance of transactions (Riordan
and Williamson, 1985; Oxley, 1999), it has rarely
been implemented in prior empirical work; instead,
the most common empirical approach has been to
‘take the transaction as given’ and to test TCE
predictions regarding the effect of transaction char-
acteristics on governance. As suggested earlier,
this reduced-form approach has simplified analysis
and has yielded important insights, but it has also
led to criticisms that the transaction cost approach
pays insufficient attention to ‘value creation’ in
alliances (Zajac and Olsen, 1993) and to the social
and/or competitive context in which a transaction
is embedded (Granovetter, 1985; Day and Klein,
1987). By focusing explicitly on decisions regard-
ing the scope of alliance activities, and on the influ-
ence of the competitive context on the scope deci-
sion, we are able to confront these criticisms here.
And indeed our results suggest that the reduced-
form analysis of alliance governance employed in
prior TCE studies may have overstated the role
of governance in alliance management. When the
scope and governance equations for our sample of
R&D alliances are estimated jointly, we find that
some of the factors previously associated with dif-
ferences in alliance governance appear to operate
more directly on the scope of alliance activities,
particularly when the hazards of cooperation are
related to joint marketing activities as opposed to
joint manufacturing. Of course our analysis is far
from definitive in this regard, but it suggests an
important avenue for further research on alliance
management (and in the study of governance more
generally); i.e., to further explore the joint deter-
minants of the content and governance of these
relationships.

Our study also points to important complemen-
tarities between theoretical approaches that empha-
size hazard mitigation in alliances (such as TCE)
and those that place more emphasis on crafting
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inter-firm alliances to promote effective knowl-
edge sharing, such as the information-processing
perspective (Sobrero and Roberts, 2001) or knowl-
edge management perspective (Inkpen, 2000).
While research in this latter tradition tends to take
more of an organizational process approach, it does
direct attention to the role of cognitive limitations
in restricting the objectives achievable within a
particular alliance. Our study suggests that these
cognitive limitations (as manifested in the impor-
tance of adequate absorptive capacity to support
broad-scope alliances involving joint manufactur-
ing) are an important consideration, in addition
to—though not to the exclusion of—concerns
with mitigating the hazards of potential oppor-
tunism. In particular, our results suggest that the
decision to bring manufacturing within the scope
of the alliance is driven largely by feasibility issues
related to overlapping capabilities and absorptive
capacity; in situations where such joint manufac-
turing raises the fear of leakage and other compet-
itive concerns (such as when multiple partners are
involved and so monitoring of alliance activities
and delineation of property rights is more com-
plex) partners choose to embed their activities in a
protective alliance structure such as an equity joint
venture. The relationship between these issues of
feasibility and hazard mitigation deserves further
attention in future work. Extension of our own
study in this direction is hampered by the crude-
ness of our measures (for both our dependent and
independent variables), highlighting an important
limitation of the analysis. Future work would ben-
efit from more fine-grained and multidimensional
measures, particularly of alliance scope, partner
capabilities, and competitive and social context.
This is a challenging proposition for large-scale
analysis and would undoubtedly require access to
primary data sources (for example, through a sur-
vey of alliance participants), but it is an area ripe
for research.

In sum, the analysis presented here indicates
that when firms design R&D alliances with an
eye to acquiring, protecting, and leveraging tech-
nological resources, the choice of an appropriate
governance structure is not the only critical deci-
sion to be made; delineating the scope of alliance
activities is also an important and complementary
decision. Although preliminary, our analysis sug-
gests that this is a line of enquiry with potentially
important implications for the theory and man-
agement of inter-firm alliances. In addition, the
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work contributes to an emergent research stream
aimed at understanding the relationship between
firm strategy and efficient economic organization.
In common with other recent work in this area
(e.g., Nickerson, Hamilton, and Wada, 2001) our
research suggests that a complete understanding of
firm boundary decisions requires the adoption of
a combined positioning—economizing perspective
(Nickerson, 1997) that takes into account the inter-
dependence of market position, firm resources, and
governance.
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