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We consider the effect that national culture has on the propensity for small, indepen-
dent manufacturing enterprises to (1) cooperate with other firms for technological
innovation and (2) use equity ties in the formation of these alliances. Results from a
five-country study indicate that national culture traits directly influence technology
alliance formation and moderate the relationship between perceived technological
uncertainty and alliance formation. Specifically, our results suggest tbat a resource
dependence explanation for tecbnology alliance formation is strongest for societies
tbat maintain cooperative values and avoid uncertainty. A transaction cost explana-
tion for tbe use of equity ties is strongest for societies that value individualism.

The capacity for small firms to leverage resources
and transform existing markets through innovation
has been deemed the essence of entrepreneurship
(Kirchhoff, 1994; Stevenson & Jarillo, 1990; Ties-
sen. 1997). Firms that are entrepreneurial and able
to sustain continual innovation are more likely to
survive in a dynamic environment (D'Aveni, 1994).
Technological innovation is a critical entrepreneur-
ial process (Cooper, 1973; Miller. 1983; Stevenson
& Jarillo, 1990). particularly for the survival of
small, independent (nonsubsidiary) manufacturing
enterprises (Forrest, 1990). However, small, in-
dependent manufacturing enterprises (hereafter.
SMEs) typically lack the extensive capital needed
to pursue technological innovation (Suarez-Villa,
1998). One means by which SMFs can leverage
their limited resources is by cooperating in their
innovative pursuits and establishing technology al-
liances with other firms, both large and small (Ties-
sen. 1997). Indeed, the recent increase in the num-
ber of technology alliances worldwide has been
unprecedented (Hagedoorn & Schakenraad. 1990).
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Furthermore, the percentage of small firms (those
with fewer than 500 employees) using these alli-
ances is significantly greater than the percentage of
their larger counterparts that is doing so (Suarez-
Villa, 1998).

Past empirical research has examined how indi-
vidual, firm, and industry characteristics influence
technology alliance formation (Dickson & Weaver,
1997; Eisenhardt & Schoonhoven. 1996; Gulati.
1995; Hagedoorn & Scbakenraad, 1994; Tyler &
Steensma, 1998). National culture is also alleged to
impact the use and nature of cooperation. For in-
stance. Japan's economic success in the 1980s and
early 1990s has been partly attributed to its value
system, which fosters efficient cooperation be-
tween firms by reducing transaction costs (Hill,
1995). If this is the case, then transaction cost eco-
nomics, as a descriptive theory for alliance forma-
tion, would have limited applicability in the Japa-
nese culture (Hofstede. 1993). Similarly, reasonable
theoretical explanations for SME technology alli-
ance formation in one culture may be less suitable
in another.

In this study, we investigated the formation of
technology alliances by SMEs. We recognized that
technology alliances are created witbin a societal
context and anticipated tbat cultural values will
affect the organizational form used to pursue inno-
vation and an SMK's preference for sharing in tbe
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development of new technological innovations.
Specifically, we addressed the following research
questions: (1) How do national cultural values in-
fluence the likelihood tbat entrepreneurial firms
will pursue tecbnology alliances? (2) Does national
culture moderate tbe effect tbat perceived tecbno-
logical uncertainty has on the attractiveness of sucb
alliances? (3) Wbat influences does national cul-
ture have on tbe use of equity ties wben technology
alliances are pursued? (4) Does national culture
moderate the influence tbat perceived technologi-
cal uncertainty bas on the use of equity ties?

Tecbnology alliances occur wben two or more
firms contribute tbeir technological expertise to
achieve an agreed-upon innovation (Dodgson. 1993).
Tbese are not one-way transfers of know-bow such as
licensing agreements, one-time-only contracts, or
equipment purchases, but rather, interdependent and
ongoing relationships. The nature of tbese technology
alliances can vary across two dimensions. First, the
objectives of these alliances may be either product or
process innovations. For exaniple, one SME in the
chemicals industry recently collaborated with an-
other firm to develop water purification products.
Similarly, an electronics-based SME partnered with
another firm to develop interactive media products.
Process innovation enables firms to manufacture
products more efficiently or to produce higher quality
(Ford. 1988). For example, two smaller plastics firms
recently worked together to design a new process for
molding various polymer materials. Second, the gov-
ernance of technology alliances ranges from fiexible,
arms-length arrangements to those tbat are cemented
by cross-equity holdings (Hagedoorn, 1993; Ring &
Van de Ven, 1992; Tiessen. 1997). An SME may use
equity ties to secure a technology alliance relation-
ship whereby it allows tbe partner firm to take some
equity stake in the SME. By doing so. tbe SME helps
ensure that the goals of tbe partner will be more fully
aligned with its goals (Das & Teng. 1998).

Tbe mainstream arguments provided by transac-
tion cost economics (Williamson, 1985) and re-
source dependence theory (Pfeffer & Salancik.
1978) shape our initial analysis. Although these
theories were developed to explain the actions
taken by organizations in general, tbey are particu-
larly applicable to an entrepreneurial context. Botb
the resource dependence and transaction cost per-
spectives inform researchers on how firms contend
witb uncertainty. Given that entrepreneurial firms
typically have somewhat limited slack resources,
tbeir management may be particularly reactive to
the uncertainty and risk associated with technolog-
ical innovation (Gaibraitb & Merrill, 1991; Singh,
1986). Although our analysis of technology alliance
formation is grounded in these two perspectives.

we take into account that tbe basic assumptions
underlying these mainstream perspectives hold
true to varying degrees, depending on societal val-
ues. Thus, the applicability of each of these per-
spectives is likely to be enhanced or attenuated,
depending on cultural context.

We examine three cultural traits in particular; (1)
tolerance for uncertainty, (2) competitiveness, and
(3) individualism. Past research indicates that tbese
values influence entrepreneurial activity and alli-
ance formation in general. For example, alliances
are believed to be inherently risky (Parkhe, 1993),
yet they may enable partners to share risk (Mowery,
1988). Further, risk orientation at tbe firm level bas
been shown to influence the attractiveness of tecb-
nology alliances in particular (Tyler & Steensma,
1998). Therefore, it is reasonable to expect that a
culture's tolerance of uncertainty will also influ-
ence the dynamics of tecbnology alliance forma-
tion. Because alliances are believed to reduce com-
petition, societal views on competition may affect
the use of technology alliances (Porter, 1985). The
degree to which a country's citizens maintain indi-
vidualistic values bas been found to directly im-
pact tbeir innovative output (Sbane. 1993; Shane,
Venkataraman, & MacMillan, 1995). Individualism
and self-interest may also affect the means by
which entrepreneurial firms leverage their re-
sources for innovation and the extent to which
SME managers are willing to give up their control
to business partners (Tiessen, 1997).

We begin by applying tbe resource dependence
and transaction cost perspectives in a universal
fashion, without regard for cultural context, to ex-
plain how perceived technological uncertainty in-
fluences tecbnology alliance formation by small,
independent manufacturing enterprises in general.
We then suggest how tbe culture of an enterprise's
home country may influence tecbnology alliance
formation and examine tbe extent to wbich re-
source dependence and transaction cost perspec-
tives explain tbis process. Finally, we test our ex-
pectations by examining tbe alliance behavior of
SMEs located in five culturally diverse countries:
Australia. Indonesia, Mexico, Norway, and Swe-
den. Figure 1 depicts our overall researcb model.

THEORY

Uncertainty plays a significant role in decision
making and managerial behavior in general (Sitkin
& Pablo, 1992). Two dimensions of uncertainty are
particularly pertinent for decisions regarding tecb-
nology alliances; (1) relational uncertainty and (2)
technological uncertainty (Das & Teng, 1996). Ac-
cording to extensive research, as a structural form
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FIGURE 1
Influence of National Culture on Technology Alliance Formation by Entrepreneurial Firms
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an alliance is inherently risky and unstable because
of the dual control of the relationship, the intrinsic
incentive to cheat, and the uncertainty about the
partner and its changing goals (e.g., Inkpen &
Beamish, 1997; Parkhe, 1993). Therefore, one type
of uncertainty perceived by SME executives assess-
ing alliance opportunities is relational uncertainty,
which is associated with the risk of partnering (Das
& Teng, 1996). A firm's executives cannot predict
with certainty whether their alliance partners will
exploit the relationship at their expense.

A second type of uncertainty is associated with
technologies themselves and their commercial suc-
cess. This uncertainty is due to the inherently un-
predictable and dynamic natinre of R&D activities
(Chakravarthy, 1985; Pisano, 1990; Sutcliffe &
Zaheer, 1998). Such technological uncertainty is
present even if alliance partners cooperate fully.

Universal Perspectives on Technology Alliance
Formation

The two theoretical perspectives of resource de-
pendence and transaction cost theory have been
used extensively to explain how uncertainty influ-
ences alliance formation (Auster, 1994). Although
both of these perspectives ultimately deal with or-
ganizational survival, they do so through distinct
lenses, and they rely on different units of analysis.
Resource dependency suggests that organizations
maximize their power hy controlling critical exter-
nal resources. The unit of analysis is the organiza-
tion and its relationship with the environment.
Transaction cost economics concerns maximizing
organizational efficiency and managing transac-
tions hetween economic actors (Ulrich & Barney,

1984). The unit of analysis is the transaction, and
emphasis is placed on the nature of partner rela-
tionships.

We applied these two perspectives to SME tech-
nology alliance formation in an integrative fashion.
A resource dependence perspective informed us as
to how SMEs can manage uncertainty and gain
control over valuable technological know-how
through alliances, and a transaction cost perspec-
tive provided us with insight on the most efficient
form of governance for these alliances. In essence,
we refined our initial resource dependence argu-
ments with rationales from transaction cost theory.
Both of these perspectives, however, utilize a con-
tingency framework and suggest that varying levels
of uncertainty lead to varied organizational re-
sponses.

Resource dependence theory. The fundamental
premise of the resource dependence perspective,
drawn from work in sociology and political sci-
ence, is that organizations must effectively manage
dependencies and the resulting power differentials
between firms to acquire and maintain flows of
critical resources (Finkelstein, 1997; Pfeffer &
Salancik, 1978). One strategy firms use to cope with
external dependencies and the associated uncer-
tainty is to establish interorganizational linkages
such as alliances, joint ventures, and minority eq-
uity holdings (Astley & Fombrun, 1983; Pfeffer &
Salancik, 1978).

Environmental dependencies and interorganiza-
tional linkages are particularly relevant for small,
entrepreneurial firms. In contrast to their larger
counterparts, SMEs experience resource depen-
dency rather than resource sufficiency as a norm
(Calof, 1993). SMEs often must secure critical re-
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sources and know-how from larger, and potentially
more powerful, trading partners. To reduce the un-
certainty and minimize the power differential asso-
ciated with this precarious position, SMEs engage
in coalition activities such as alliance formation.
Forming alliances facilitates strategic coordination
with partners (Hagedoorn, 1993; Porter & Fuller,
1986; Provan. Beyer, & Kruythosch, 1980) and
spreads the costs and uncertainty of innovation
(Mowery. 1988).

Although SMEs may be sensitive to many types
of uncertainty, we expect them to he especially
sensitive to technological uncertainty, given both
the often-dynamic nature of the environment in
which they operate and their limited slack re-
sources. To contend with high levels of techno-
logical uncertainty, these entrepreneurial firms
can engage in technology alliances that provide
them with access to new technological capabili-
ties [Hamel, Doz. & Prahalad. 1989; Mowery,
Oxley, & Silverman. 1996; Shan, 1990} and en-
able them to coordinate and formulate technical
standards for new products and innovations
[Grindley, 1995). In sum. technological uncer-
tainty puts forth pressure on SMEs to control
critical contingencies and buffer the uncertainty
by using technology alliances. Applying a re-
source dependence perspective in a universal
fashion led us to expect the following:

Hypothesis 1. The greater the technological
uncertainty perceived by the general manager
of a small, independent manufacturing enter-
prise (SME), the more likely the SME is to pur-
sue technology alliances.

Transaction cost theory. Perceived technologi-
cal uncertainty may promote technology alliances,
but it also may be a source of inefficiency in inter-
firm arrangements (Pisano, 1990; Walker & Weber,
1984). High levels of uncertainty make it difficult to
write and execute contractual arrangements (Teece,
1986). Combining such uncertainty with interfirm
relationships often leads to extensive monitoring,
excessive contract contingency clauses, and a
series of renegotiations as partners contend with
unforeseen contingencies (Pearce, 1997; Pisano,
1990). The renegotiations make the partnering
firms vulnerable to self-serving behavior, which
leads to high transaction costs and inefficient deci-
sion making. In essence, technological uncertainty
may enhance the relational uncertainty inherent in
interfirm relationships (Sutcliffe & Zaheer, 1998).
According to the transaction cost perspective, un-
der conditions of high relational uncertainty, hier-
archy will be preferred to market contracts because

renegotiation and contracting can be done more
efficiently by fiat than through the market.

However, the transaction cost perspective rests
on the assumption that firms have the assets to
pursue hierarchical control either through internal
development or through the acquisition of a firm
with the desired technology. Because of their typi-
cally small capital bases, this assumption may be
tenuous for SMEs (Larson, 1992). Acquisitions
or independent internal development may not be
viable means for undercapitalized SMEs to reduce
relational uncertainty. Alliances can take different
governance forms, however, which allows for a fine
distinction in terms of their position on a market-
to-hierarchy continuum (Gulati, 1995). For exam-
ple, one means of establishing an alliance with
hierarchical characteristics is with equity ties—the
investment of one partner in the other. A shared
ownership structure deters opportunistic bebavior
and, in effect, decreases relational uncertainty by
aligning the partners' interests. This equity invest-
ment also provides the investing partner with legit-
imate control through representation on the other
firm's board of directors. In comparison, an alliance
with no equity tie is more akin to a market
exchange on the market-to-hierarchy continuum
(Gulati, 1995).

Thus, when the potential for opportunism is
high, an SME may insist on an equity investment in
its firm by the partner as a sign of good faith and
assurance that the partner will act in the interest of
the SME. Equity ties have a cost, however. Alli-
ances formed with equity ties are less flexihle and
entail higher exit costs than those formed without
equity. Moreover, the SME relinquishes some con-
trol to an outside partner. Hence, if the potential for
transaction costs is limited hecause technological
uncertainty is low, we would expect nonequity ar-
rangements; as that potential increases, equity ties
would become more attractive. Applying a transac-
tion cost perspective in a universal fashion, we
expected the following:

Hypothesis 2. The greater the technological
uncertainty perceived by the general manager
of a small, independent manufacturing enter-
prise (SME). the more likely the SME's technol-
ogy alliances are to involve equity ties.

Implications of national culture for technology
alliance formation. It is often assumed that the
nature and form of the contingency relationships
between uncertainty and organizational action sug-
gested by resource dependence and transaction
cost perspectives are universal across societies and
nations. This assumption of theoretical universal-
ity is a result of a general disregard for the cultural
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domain in which tbese theories were developed
(Hofstede. 1993). These two perspectives on orga-
nization tbeory were developed by American aca-
demics and based on American society, and tbey
have most often been tested witb American sam-
ples. However, applying these perspectives with-
out considering the broader cultural context may be
inappropriate. In this section, we discuss bow the
cultural values of the home country of an enterprise
modify the resource dependence and transaction
cost explanations of alliance formation.

There bave been various attempts to account for
national differences and tbeir infiuence on eco-
nomic organization. For example. Moerland (1995)
distinguished among the corporate systems used by
the industrialized world and provided a compara-
tive analysis of market-oriented and network-
oriented corporate systems. Hampden-Turner and
Trompenaars (1993) systematically compared tbe
value systems of seven capitalist countries across
seven distinct dimensions. We relied on Hofstede's
(1980, 1991) dimensions of uncertainty avoidance,
masculinity, and individualism for several reasons.
First, because tbey were derived by factor analysis,
tbey are separate and distinguishable constructs.V.
Second, Hofstede's researcb encompassed 53 coun-
tries, including those that are industrialized and
developing. Third, tbe validity of these measures
has been supported througb their correlation with
indexes devised by otber researchers (Gordon.
1976; Kogut & Singh. 1988; McClelland, 1961;
Shane, 1992. 1994) and replication in two other
studies (Hoppe, 1990; Shackleton & Ali. 1990).

Uncertainty avoidance. Societies vary in their
tolerance for ambiguity and uncertainty (Hofstede,
1980). Uncertainty avoidance is tbe "extent to
wbich tbe members of a culture feel tbreatened by
uncertain or unknown situations" (Hofstede, 1991;

! ' Hofstede's (1980) cultural framework also includes a
fourth dimension, power distance. Power distance is the
extent to wbich the members of a society expect power to
be distributed equally in organizations and institutions.
In Hofstede's multicountry study, items representing
power distance and individualism loaded on tbe same
factor in his factor analysis. Essentially, his findings sug-
gest that those societies that depend on in-groups (col-
lectivists) are also more dependent on authority figures
and more willing to accept inequality. Although these
two dimensions are highly correlated, be felt these two
constructs to be conceptually distinct and tbus inappro-
priate to combine. We used individualism and not power
distance in our model because we felt there are stronger
theoretical arguments for the influence of individualistic
values on tecbnology alliance formation than there are
for power distance.

113). In some societies, people are inherently more
anxious about the unpredictability of tbe future
than people are in other societies. In these soci-
eties, change is often perceived as dangerous.
Members of̂  uncertainty-avoiding societies have
an emotional need for formal laws and appreciate
structure in tbeir lives.

Tbe source of a society's values regarding uncer-
tainty avoidance may be the legal system used dur-
ing its historical development (Hofstede. 1991). For
example, tbe codified legal systems of the Roman
Empire provided explicit guidelines that applied to
all citizens. Tbese precise laws made the operating
environment much more certain, and citizens grew
accustomed to tbis certainty, which decreased their
tolerance for ambiguity. In contrast, tbe legal sys-
tem of the Chinese Empire was guided by broad
general principles, leading to a more uncertain en-
vironment for its citizenry. Feelings of ambiguity
became accepted as the norm. Thus, a country's
traditional legal system determines in part the level
of uncertainty avoidance witbin its society. For
instance, Mexican law belongs to the civil law tra-
dition and exhibits a bigh level of codification
(Medina. 1994). Consistent witb this legal tradition.
Mexican society rates highly on the uncertainty
avoidance continuum.

Because uncertainty and innovation often go
band-in-hand, the tendency to avoid uncertainty
may Influence entrepreneurial bebavior in general
(Sexton & Bowman. 1985). For example, societies
witb a high tolerance for uncertainty are thought to
be more innovative than societies with a low toler-
ance for uncertainty (Shane. 1995). Uncertainty
avoidance at the national level may also influence
tbe propensity for SMEs to collaborate in tbeir tech-
nological Innovation efforts. As discussed above,
tecbnology alliances enable an SME to gain access
to critical resources and protect against technolog-
ical uncertainty. In essence, these alliances miti-
gate the anxiety of SME decision makers caused by
ongoing technological change and the limited abil-
ity to predict technological direction accurately.
This reduction in anxiety will be particularly val-
ued in societies having higb levels of uncertainty
avoidance.

Hypothesis 3. The higher a country's level of
uncertainty avoidance, the more likely the
small, independent manufacturing enterprises
(SMEs) in that country are to pursue technol-
ogy alliances.

We not only expected uncertainty avoidance at
tbe national level to directly influence tbe attrac-
tiveness of technology alliances, but also antici-
pated that it would moderate tbe effect that per-
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ceived technological uncertainty has on the attrac-
tiveness of such relationships. Resource depen-
dence theory suggests that high levels of technolog-
ical uncertainty increase the attractiveness and use
of technology alliances. However, this contingency
relationship depends on the SME executives' level
of comfort with uncertainty. In societies with a
high tolerance for uncertainty (low uncertainty
avoidance), technological uncertainty may deter-
mine SME alliance formation to a lesser degree
than it does in societies that tend to avoid uncer-
tainty. SMEs in uncertainty-tolerant societies will
maintain their noncooperative stance as technolog-
ical uncertainty increases. Conversely, SMEs from
societies that tend to avoid uncertainty will have a
stronger reaction to technological uncertainty in
terms of pursuing technology alliances.

Hypothesis 4. The higher the level of uncer-
tainty avoidance at the national level, the
stronger the positive relationship between
the technological uncertainty perceived by the
general manager of a small, independent man-
ufacturing enterprise and the pursuit of tech-
nology alliances.

Although technology alliances may alleviate some
of the uncertainty associated with innovation, they
also create relational uncertainty. By forming an alli-
ance, an SME allows itself to hecome a potential
victim of the opportunistic whims of its partner. The
relational uncertainty from these alliances is likely to
create anxiety for SME management, particularly ih
societies whose members want to avoid uncertainty.
As discussed above, equity ties may be one way to
reduce this relational uncertainty. An equity invest-
ment by the partner in the SME aligns the goals of the
partners and provides some assurance against oppor-
tunistic behavior. SMEs in societies that are sensitive
to uncertainty will particularly value such assurance.

Hypothesis 5. The higher a country's level of
uncertainty avoidance, the more likely its
small, independent manufacturing enterprises
are to use equity ties when forming technology
alliances.

Transaction cost economics suggests that high
levels of technological uncertainty promote the use
of governance mechanisms that exhibit hierarchi-
cal qualities. In presenting Hypothesis 2, we argued
that technological uncertainty would, in general,
lead to the use of equity ties when SMEs form their
technology alliances. Again, however, this contin-
gency relationship should depend on the SME ex-
ecutives' tolerance for uncertainty. In societies that
tolerate uncertainty in general (exhibit low uncer-
tainty avoidance), technological uncertainty may

promote the use of equity ties to a lesser degree
than it does in societies that tend to avoid uncer-
tainty. The proposed positive relationship between
perceived technological uncertainty and the use of
equity ties is expected to be particularly strong in
cultures in which uncertainty is avoided. SME
managers in uncertainty-avoiding societies will re-
act more readily to an uncertain technological en-
vironment and the increased potential for oppor-
tunism by pursuing equity ties and the assurance
that they bring.

Hypothesis 6. The greater the uncertainty
avoidance at the national level, the stronger
the positive relationship between the techno-
logical uncertainty perceived by the general
manager of a small, independent manufactur-
ing enterprise and the use of equity ties when
forming technology alliances.

Masculinity. Hofstede (1991) further distin-
guished among countries in terms of their mascu-
linity, which refers to the overall "toughness" and
competitiveness of a society. The people from fem-
inine countries tend to be less aggressive and more
modest than those from masculine countries. That
difference is apparent in child socialization. Chil-
dren in feminine societies are taught that assertive
hehavior is dysfunctional (Hofstede. 1991). At-
tempts to surpass norms are looked down upon.
Feminine cultures also demonstrate a strong pref-
erence for resolving conflict through compromise
and negotiation. In masculine countries, children
are taught to appreciate strong and independent
heroes who personify superiority and dominance
over others. They compete openly with each other
in classrooms, and assertiveness is encouraged. To
be average is to be a failure, and one strives to stand
above the crowd.

These differences may he due in part to historical
factors. For example, the feminine cultures of Nor-
way and Sweden trace their roots to traders and
seafarers, for whom maintaining good interper-
sonal relationships was an essential virtue. More-
over, because the women held prominent leader-
ship roles in society while the men were away on
long trips, nurturing and cooperative values be-
came ingrained. In comparison, Mexican society is
thought to be much more masculine as a result of
its tough Aztec roots. Similarly, the relatively mas-
culine Australian society may be a result of the
emigration policies that led to a significant reloca-
tion of the English prison population to Australia.
This historical event may have created a society
that is less nurturing and more competitive than
most.

Societal differences in masculinity are likely to
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influence the attractiveness of technology alli-
ances. The feminine cultures are accepting of co-
operation and of the potential for mutual gains.
Multiple winners can harmoniously coexist. Alli-
ances are typically viewed as "win-win" situations
and thus fit with a cooperative mind-set. In com-
parison, people in masculine cultures are compet-
itive and view the world in terms of winners and
losers. SMEs in the latter cultures, therefore, may
be less inclined to cooperate and may be more
likely to go it alone in their technological innova-
tion.

Hypothesis 7. The higher a country's level of
masculinity, the less likely the small, indepen-
dent manufacturing enterprises in that country
are to pursue technology alliances.

Masculinity may also influence the extent to
which perceived technological uncertainty influ-
ences the attractiveness of technology alliances.
Competitive cultural values may reduce the impact
that technological uncertainty has on the attractive-
ness of technology alliances. SMEs in masculine
countries may withstand the impetus to cooperate
created by increasing levels of technological uncer-
tainty, whereas SMEs in feminine countries that
value cooperation may be particularly reactive to
technological uncertainty and more responsive to
increases in uncertainty.

Hypothesis 8. The higher the level of mascu-
linity at the national level, the weaker the
positive relationship between the technological
uncertainty perceived by the general manager
of a small, independent manufacturing enter-
prise and the pursuit of technology alliances.

Individualism. Societies differ from each other
in terms of their degrees of focus on individual and
collective pursuits. As defined by Hofstede, indi-
vidualism characterizes "societies in which the ties
between individuals are loose: everyone is ex-
pected to look after himself or herself and his or her
immediate family. Collectivism as its opposite per-
tains to societies in which people from birth
onwards are integrated into strong, cohesive in-
groups, which throughout people's lifetime con-
tinue to protect them in exchange for unquestion-
ing loyalty" (Hofstede, 1991: 51). Members of
individualistic societies desire independence from
any sort of group affiliation, whereas members of
collective societies search out and value long-term
group ties that are similar to the ties binding an
extended family (Triandis, 1993).

With some notable exceptions, there appears to
be a relationship between national wealth and the
degree of individualism maintained in a society

(Hofstede. 1991). As national wealth increases,
members of a society have access to resources that
allow them to he more independent. Collective life
is replaced by individual life as society members
become less reliant on each other in their everyday
functioning. Those who are financially secure do
not need the assistance of the extended family or
other in-groups. Consequently, industrialized and
relatively wealthy nations, including Australia and
the Scandinavian countries, tend to be much more
individualistic than the developing coimtries of
Mexico and Indonesia.

Tiessen (1997) argued that although individual-
ism may not necessarily preclude interfirm alli-
ances, it may influence how these alliances are
conducted. He maintained that entrepreneurial
firms in individualistic societies are more likely to
pursue alliances that are contract-hased and lie to-
ward the market end of the market-to-hierarchy
continuum. Essentially, SMEs in individualistic so-
cieties value the independence and flexibility pro-
vided by an arms-length alliance and may be reluc-
tant to give up corporate control through any form
of equity tie. Collectivism, however, tends to foster
closer relationships, such as those established
through equity ties. Indeed, Dore (1983) suggested
that Japan's coUectivist values are partially respon-
sible for the prevalence of keiretsus (large multi-
business alliances), in which equity ties between
firms play an important role. Japanese collectivism
creates a sense of duty in relationships and a gen-
eral dislike of arms-length bargaining relationsbips.
In a collective society, formal contractual arrange-
ments indicate conflict between partners. Hence,
SMEs in coUectivist societies may be more recep-
tive to the creation of long-term, dependent rela-
tionships and less averse to giving up control
through equity ties than those in individualistic
societies.

Hypothesis 9. The higher a country's level of
individualism, the less likely its small, inde-
pendent manufacturing enterprises are to pur-
sue technology alliances involving equity ties.

According to transaction cost advocates, techno-
logical uncertainty enhances the threat of oppor-
tunism, increases transaction costs, and promotes
the use of equity ties (Gulati. 1995; Pisano, 1990).
The underlying premise of transaction cost eco-
nomics is the inherent pursuit of self-interest. How-
ever, the pursuit of self-interest is fundamentally
an individual-focused ideal (Hofstede, 1991). In a
coUectivist society, where conformity and harmony
are the norm, the assumption of highly self-inter-
ested parties may not hold. Behavior that might be
perceived as opportunistic or self-serving is more
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likely to bring shame in a coUectivist society than
in an individualistic society. Since the potential for
self-interest and opportunism is apt to be lower in
coUectivist societies, traditional economic theory
may not be appropriate.

Such reasoning suggests that the strength of the
contingency relationship hetween technological
uncertainty and the use of equity ties may depend
on the society and culture in which an SME is
based. The proposed positive relationship between
perceived technological uncertainty and the use of
equity ties (Hypothesis 2) may be particularly
strong in cultures where individualism and self-
interest are the norm. SME managers in individu-
alistic societies will react readily to what they per-
ceive to be an uncertain technological environment
and the increased potential for opportunism and
insist on an equity tie. Conversely, in more coUec-
tivist societies, the link between technological un-
certainty and the potential for opportunism will he
weak. Technological uncertainty may not be as po-
tent in determining the use of equity ties.

Hypothesis 10. The greater the individualism
at the national level, the stronger the posi-
tive relationship between technological uncer-
tainty perceived by the general manager of a
small, independent manufacturing enterprise
and the use of equity ties when forming tech-
nology alliances.

Table 1 summarizes our hypotheses.

METHODS

Sample

Data used in this study were drawn from a larger
survey that utilized a randomized selection process
to survey small-to-medium-sized firms in Austra-
lia, Indonesia, Mexico. Norway, and Sweden. Ac-
cording to both European (European Observatory
for SMEs, 1995) and United States (U.S. Govern-
ment Printing Office, 1995) classifications, inde-
pendent firms (nonsubsidiary) with between 6 and
500 employees are defined as small-to-medium-
sized enterprises. We limited our data collection to
firms within this employment range. A key infor-
mant design was used hecause organizational di-
rection and strategies for smaller firms tend to be
determined by their key decision leaders (Lumpkin
& Dess, 1996). Thus, the survey was addressed to
the owner or general manager of each firm in the
sample.

The original sample was developed from na-
tional on-line databases, from membership lists of
Ghambers of Commerce and trade associations, and
from business directories. Altbough every attempt
was made to make the survey process equivalent in
each country, the methodologies did vary slightly
owing to differing constraints. Reliable electronic
databases of firms existed only in Norway. Austra-
lia, and Sweden. Master lists of manufacturers were
not avaUable in Mexico and Indonesia. Thus, the
sample lists for these countries were completed

TABLE 1
Summary of Hypotheses and Findings

Hypothesis

1

2

3

4

5

6

7

8

g

10

Independent Variable

Technological uncertainty

Technological uncertainty

Uncertainty avoidance

Uncertainty avoidance x tecbnological uncertainty

Uncertainty avoidance

Uncertainty avoidance x technological uncertainty

Masculinity

Masculinity x technological uncertainty

Individualism

Individualism x technological uncertainty

Use of Technology
Alliances

+ . .

+

+ • -

-

Use of Equity
Ties in

Alliance Formation

• -

i - •

+

-

-

Empirical
Support

Partial

No

No

Yes

No

No

Yes

Yes

Yes

Yes
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with the cooperation of officers of husiness-related
organizations and local officials. Firms were se-
lected at random from ten different industry groups
representing major industrial classifications in-
cluded in the gross domestic product (GDP) of each
country. Special cases representing an industry of
major importance to a country were included at the
request of local researchers.

Survey Development

The survey was originally developed in English
and evolved from a U.S. pilot study of SME alliance
use. attitudes, and opinions. An expanded study
was conducted in Norway in 1995. Additional
countries included in the sample are the result of
an informal research consortium involving one of
the authors and colleagues in other countries. Data
from the other countries were collected during
1996-98. Adhering to the methods recommended
by Brislin (1980) to ensure reliable translation, we
first translated the survey into the prevalent lan-
guage of each non-English-speaking country, then
hack-translated it into English, once again trans-
lated it into the local language, and finally, retrans-
lated it back into English. If questions arose ahout
the meaning of a word or phrase, we sought equiv-
alency rather than exact translation to ensure accu-
rate representation of the constructs of interest. To
account for local differences in language and busi-
ness terminology, we had teams of researchers and
professional husiness organizations such as local
Chambers of Commerce assess the quality of each
translation. The survey was pilot-tested in all the
sampled countries.

Response Assessment

Surveys were sent to 5,578 SMEs: 973 in Austra-
lia, 890 in Indonesia, 650 in Mexico, 2,465 in Nor-
way, and 600 in Sweden.^ This sample included

^ The differing national sample sizes are a result of two
factors. First, following the advice of Teagarden, Von
Glinow, Bowen, and Frayne (1995), we depended upon
the experience of our consortium members in each coun-
try to determine the sampling frame necessary to achieve
our response goals. For example, traditionally the re-
sponse rates in Sweden have proven to be superior to
those in countries such as Australia or the United States.
We believed that in some countries a smaller sample
would result in roughly the same number of responses as
a larger sample would elsewhere. In Mexico, because we
had already determined that it would be necessary to use
an on-site interview methodology, we knew that we
would be able to obtain a high response rate in spite of

SMEs from hoth service and manufacturing indus-
tries. A two-wave mailing process was used in Aus-
tralia, Indonesia, Norway, and Sweden. Owing to
the relatively unreliable public postal service in
some areas of Indonesia, private couriers were em-
ployed to deliver and retrieve the survey instru-
ment. An on-site structured interview methodology
was utilized in Mexico, whereby a trained inter-
viewer scheduled appointments, presented the key
informant witb a survey questionnaire, answered
general questions within a prescribed research pro-
tocol, and collected the completed questionnaire.
The responses were dated and coded by region
upon completion by the key informant. This ap-
proach significantly improved the overall response
rate and ensured that the firms were appropriate to
the sample.

The mailing process resulted in 206 (21.17%) re-
turned surveys from Australian SMEs, 285 (32.0%)
from Indonesian SMEs. 433 (17.57%) from Norwe-
gian SMEs, and 180 (30%) from Swedish SMEs. The
on-site structured interview approach used in Mexico
yielded 366 surveys (56.31%). The overall response
rate for the entire survey was 26.35 percent (1,470/
5,578). These response rates appear to he consistent
with generally reported findings for small entrepre-
neurial firms (Alpar & Spitzer, 1989). A survey ques-
tion was used to verify that the respondent enter-
prises were independent organizations and not
suhsidiaries of multinational corporations. Subsidiar-
ies were removed from the sample. A univariate anal-
ysis of variance (ANOVA) revealed no significant
differences in responses for any of the study's inde-
pendent or dependent variables wben data collection
wave was considered as a main effect. Random tele-
phone surveys of nonrespondent samples of between
30 and 50 people were conducted in all five countries
and revealed no significant differences in alliance
participation or industry. The reasons for nonre-
sponse were quite similar: "I'm too husy," "The ques-
tiormaire is too long." and "The questiormaire is not
relevant to me," were the most commonly cited rea-
sons for not responding.

Although firms from a variety of service and
manufacturing industries were surveyed, our anal-
ysis is limited to manufacturers. Of the 1,470 sur-
veys returned, 538 (36.67%) were from such firms.
Of these, 44 were unusable because of missing data.
The industries represented in the reduced sample
of 494 include chemicals, electronics, textiles, food

infrastructure limitations. The size of our samples was
also partially determined by the resources that were
available in each country, resources that varied greatly
among the consortium members.
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processing, printing, industrial equipment, rubber/
plastics, and transportation equipment. The aver-
age size of firms in the final sample is 47.64 em-
ployees. Tahle 2 provides a detailed description of
the number of responses received from each indus-
try, by country.

Measures

Technology alliance use. The cover sheet of the
survey instrument defined strategic alliances in
general as structured cooperative agreements be-
tween firms. The cover sheet also indicated that
these alliances could he of various types, including
joint ventures, buyer-supplier alliances, marketing
alliances, technology alliances for either product or
process R&D, and arms-length licensing agree-
ments. The respondents were assured that their
completion of the survey was important regardless
of whether they used alliances or not. The survey
first solicited basic information about a firm and
then presented questions regarding the use of the
various types of alliances together on a single page,
enahling the respondents to reflect on their firms'
alliances and categorize them accordingly. The re-
spondent for each firm was asked to indicate the
number of times his or her firm had used each type
(joint venture, outside contracting, licensing, mar-
keting agreement, export management, purchaser-
supplier relationship, and technology alliance).
Each type of alliance was clearly delineated with
separate questions.

Our focus was on the use of alliances formed for
the purpose of product or process technological
innovation. With regard to technology alliances,
each respondent was asked the numher of times his
or her company had used technology alliances for
process research and development or technology

alliances for product research and development.
The respondent or interviewer was asked to circle
the correct number on a scale ranging fi-om 0 to over
5. From this question, we created three measures:
(1) technology alliance use-product R&D, (2) tech-
nology alliance use-process R&D, and (3) technol-
ogy alliance use-general. Each of these variables
was coded dichotomously (0 - not used, 1 = used
one or more times). The third variable was coded
with 1 if the firm used technology alliances for
either product or process R&D. Of the 494 SMEs in
the final sample, 82 used technology alliances for
product innovation, 79 used technology alliances
for process innovation, and 110 used technology
alliances for either of the two objectives.

Equity ties. The respondent for each firm was
asked whether his or her firm pursued equity in-
vestments either from other small-to-medium-sized
companies or from large firms in its alliance forma-
tion. Of the 82 SMEs that pursued product technol-
ogy alliances, 28 used such equity ties. Of the 79
SMEs that pursued process technology alliances,
26 used equity ties. Finally, of the 110 SMEs that
pursued technology alliances for either of the two
objectives (product or process), 34 used equity ties.
This variahle was coded dichotomously (0 = no,
1 = yes).

Technological uncertainty. We measured tech-
nological uncertainty with a four-item, five-point
scale assessing respondents' perceptions of the rate
of product obsolescence, the rate of technological
change, their ability to forecast consumer tastes,
and the extent of R&D in their industries. The items
were derived from environmental perception scales
used by Covin and Slevin (1989), who drew on
Miller and Friesen (1982) and Khandwalla (1977).
The alpha coefficient for the scale was .73. These
items are provided in the Appendix.

TABLE 2
Sample Statistics

Dimension Australia Indonesia Mexico Norway Sweden Total

Sent/contacted 973
Returned 206
Response percentage 21.17
Percentage in manufacturing 54.85
Total usable surveys in manufacturing 113
Food processing 18
Printing 15
Rubber/plastics 8
Chemicals 4
Transportation equipment 17
Industrial equipment 23
Electronics 26
Textiles v

890
285
32.02

39.30

112
44

6
14
0
2
13
g
24

650
366
56.31

25.62

93
33
7
6
8

a
16
10
4

2,465

433
17.57

27.48

119
IS
22
W
i?
3
0
46
0

600

lao
30.00

31.67

57

It
tT-
S
3
7
12
2
0

5,578

1.470

26.35

36.61

494
121
67
49
32
38
64
93
;!0
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National culture. We used Hofstede's (1980)
measures for uncertainty avoidance, masculinity,
and individualism. These indexes are shown for
each country in tbe sample in Table 3. Hofstede
standardized each measure to range from approxi-
mately 0 to 100. As seen from Table 3, the five
countries provide a high level of variance across
the three dimensions of culture. For instance, Mex-
ico exliibits a high degree of uncertainty avoidance,
whereas Sweden has a high tolerance for uncer-
tainty. Norway, Australia, and Indonesia fall be-
tween these two extremes. Mexico and Australia
are the most masculine of the countries in the sam-
ple, whereas the Swedish and Norwegian cultures
are the most feminine. Indonesia falls between
these two extremes. Finally, Australia exhibits a
high level of individualism, and Mexico and Indo-
nesia are toward the collectivism end of the spec-
trum. Sweden and Norway are slightly less individ-
ualistic than Australia.

Control Variables

Industry. The choice of technology alliance gov-
ernance mode varies across industry sectors, with
equity ties heing preferred in more mature indus-
tries (Hagedoorn, 1996). Studies of alliance forma-
tion commonly use a firm's principal industry as an
objective measure of its environment (Morris &
Hergert, 1987; Osborn & Baughn, 1990). We there-
fore created a dummy variable for each industry
represented in the sample.

Firm size. Firm size provides a measure of a
firm's economies of scale and resource sufficiency
(Gulati, 1993). In general, large firms are more
likely to engage in alliance relationships than small
firms (Hagedoorn & Schakenraad, 1994). Firm as-
sets, sales, and number of employees are the mea-
sures most often used for size. Because our sam-
ple consisted of small, closely held firms, we
believed tbe most accurate measure was number
of employees.

TABLE 3
Hofstede's Cultural Measures for Participating

Countries

Country

Australia
Indonesia
Mexico
Norway
Sweden

Uncertainly
Avoidance

51
48
fiZ
50
29

Masculinity

61
46
&9

B
5

Individualism

90
14
30
B9
71

Entrepreneurial orientation. National culture
is, for the most part, a distinct phenomenon sepa-
rate from organizational climate (Hofstede, Neui-
jen, Ohayv, & Sanders, 1990]. An orientation to-
ward uncertainty, however, is one value that may
develop at the organizational level as well (e.g..
Chiles & McMackin, 1996; Wiseman & Gomez-
Mejia, 1998). We controlled for this firm-level char-
acteristic by using an entrepreneurial orientation
scale based on the work of Covin and Slevin (1988,
1989). The eight-item, five-point scale (a = .80)
assesses the tendency of a firm's managers to be
risk taking, innovative, and proactive toward com-
petitors. This scale has been shown to be both valid
and reliable in cross-cultural settings (Knight,
1997). The scale items for entrepreneurial orienta-
tion are listed in the Appendix.

RESULTS

Analyses

Table 4 reports means, standard deviations, and
correlations for the dependent, independent, and
control variables. We used hierarchical and moder-
ated logistic regression models to examine the hy-
pothesized direct and moderating effects, generat-
ing a series of successive models to determine the
added value of each step.

To examine moderating effects, we generated in-
teraction terms between the moderator of interest
and perceived technological uncertainty. Moder-
ated regression is considered a relatively conserva-
tive method for examining interaction effects, as
the interaction terms are tested for significance af-
ter all main effects have been entered into the re-
gression equation.

Table 5 reports the results of the hierarchical
logistic regression models for the propensity to pur-
sue technology alliances. A separate series of re-
gression models was generated for each of the tech-
nology alliance use dependent variables (product
R&D, process R&D, and general). Although differ-
ences linked to tbe ohjective of an alliance were not
hypothesized, use of separate models enabled us to
determine whether there were significant differ-
ences of this type. Tahle 6 reports tbe results of tbe
hierarchical logistic regression models for the pro-
pensity of SMEs to use equity ties when forming
technology alliances. Again, a separate series of
regression models was generated for each technol-
ogy alliance use dependent variable (product R&D,
process R&D, and general).
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TABLE 5
Results of Hierarchical Logistic Regression Analysis for Use of Technology Alliances*

963

Variable

Control
Constant
Food processing
Printing
Rubber/plastics
Chemicals
Transportation equipment
Industrial equipment
Electronics
Size
Entrepreneurship orientation
Individualism

Direct effects
Technological uncertainty
Uncertainty avoidance
Masculinity

Indirect effects
Technological uncertainty
X uncertainty avoidance
Technological uncertainty
X masculinity

^^
-2 log likelihood
Pseudo B^

^ n = 494.
+ p < .10
* p < .05

** p< .01
*** p < .001

Technology Alliance

Model
1

-4.99**
1.19
0.70
1.48
2.11^
1.44
1.76
1.51
0.01***
0.05*
0.01

41.06**'
41.08**^

403.02
.in

Use-Product

Model
2

-2.33*
1.24
0.33
1.28
1.88
1.74
1.90^
1.35
0.01***
0.05*

-0.00

.01

-.01
- . 0 3 ' * *

' 70.13"**
' 29.07***

373.95
.22

Model
3

0.34
1.17
0.31
1.31
1.83
1.59
1.82*
1.37
0.01***
0.05*

-0.00

-0.31*
-0.10*

0.01

0.008*

-0.003*

75.58*"*
4.45*

368.50
.24

Technology Alliance

Model
1

-3.44**"
1.07
0.81
0.99
1.57*
0.85
1.06
1.14
0.00**
0.03

-0.00

20.65*
20.65"

413.61
.07

Use-Process

Model
2

-2.33*
1.28
0.52
0.90
1.48
1.15
1.24
1.06
0.00**
0.03

-0.01*

0.07*
-0.00
-0.03**

45.04*"'
25.39**"

389.22
.15

Model
3

2.78
1.16
0.43
0.94
1.40
1.02
1.11
1.06
0.00**
0.03

-0,01*

-0.38*
-0.15***

0.04

0.012*''*

-0.005*

' 57.38""*
' 12.34"*

376,88
.19

Technology

Model
1

-3.62**
1.09
1.08
1.26
1.84*
1.26
1.62*
1.49*
0.00*"
0.03*

-0.00

27.05***
27.05***

496,85
.08

Alliance Use-General

Model
2

-2.59*"
1.19
0.57
1.03
1.53*
1.55*
1.77*
1.20
0.00**
0.02

-0.01

0.08*
0.00

-0.03***

66.22***
39.17**"

457.68
.19

Model
3

1.77
1.10
0.49
1.06
1.46
1.43
1.66
1.21
0.00**
0.03

-0.01

-0.31*
-0.12**

0.02

0.010"**

-0.004**

78.03***
11.81"*

445.87
.22

Tests of Hypotheses

Technological uncertainty and technology alli-
ance use. Hypothesis 1 suggests that, independent
of cultural considerations, higher levels of per-
ceived technological uncertainty influence SMEs to
pursue technology alliances. Industry, size, entre-
preneurial orientation, and individualism are con-
trolled for in the equation presented as model 1 of
Table 5, and the direct effects associated with tech-
nological uncertainty, uncertainty avoidance, and
masculinity were added to estimate model 2. Tech-
nological uncertainty has a positive influence on
the use of technology alliances for process R&D, but
not for those used for product R&D. Thus, Hypoth-
esis 1 is partially supported.

Technological uncertainty and equity ties. Hy-
pothesis 2 states that, independent of cultural fac-

tors, a higher level of technological uncertainty
leads to the use of equity ties in technology alliance
formation. In model 1 of Table 6, industry, size,
entrepreneurial orientation, and masculinity were
controlled for; in model 2, the direct effects associ-
ated with perceived technological uncertainty, un-
certainty avoidance, and masculinity were added.
The coefficient for perceived technological uncer-
tainty is not significant for any of the three depen-
dent variables; thus. Hypothesis 2 is not supported.
Technological uncertainty did not appear to influ-
ence the propensity to use equity ties in alliance
formation when cultural differences within the
sample were not accounted for.

Uncertainty avoidance and alliance use. Hy-
pothesis 3 posits that uncertainty avoidance at the
national level enhances the likelihood that SMEs
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TABLE 6
Results of Hierarchical Logistic Regression Analysis for the Use of Equity Ties in Alliance Formation'

Product Process General

Variable

Control
Constant

Food processing
Printing
Rubber/plastics
Chemicals
Transportation equipment
Industrial equipment
Electronics
Size
Entrepreneurship
Orientation
Masculinity

Direct effects
Technological uncertainty
Uncertainty avoidance
Individualism

Indirect effects
Technological uncertainty
X uncertainty avoidance
Technological uncertainty
X individualism

/

- 2 log likelihood
Pseutio R^

Model
1

-7.05
4.46
5.61
6.24
5.08
6.28
5.44
5.31
0.00
0.03

0.00

9.69
9.69

95,60
.1.5

Model
2

-6.67
5.02
6.50
7.32
5.64
7.96
6.55
6.07
0.00
0.03

-0.03

0.05
0.03

-0.04*

18.69
9.00*

86.59
,28

Model
3

-4.34
6.96
8.37

11.01
7.81

12.28
9.33
9.00
0.00
0.04

-0.04*

-0.49
0.09

-0.21*"

-0.002

0.014*"

31.81**
15.12***
71,47

.47

Model
1

-8.99
5.29
6.22
6.12
5.92
7.07
5.71
6,28
0.00
0.08

0.00

11.86
11.86
88.24

.19

Model
2

-8.87
5,48
6.15
6.25
6.13
7.99
5.98
6.51
0.00
0.08

-0.02

0.11
0.01

-0.03*

16.03
4.17

84.07
.24

Model
3

-4.79
6.27
6.82
7.96
7.34

10.59
7.03
7.58
0.00
0.07

-0.02

-0.34
0.01

-0.15**

0.000

0.010*

22.82*
6.79*

77.28
,35

Model
1

-8,43
5.17
6.11
6.54
6.54
7.26
5.72
6.07
0,00
0.06

0,00

14.02
14.02

122.03
-17

Model
2

-8.56
5.45
6.31
6.93
5.73
8.21
6,26
6.38
0.00
0.07

-0.03

0.07
0.02

-0.03"

20.78*
6.76*

115.27
.24

Model
3

-6.56
6.31
6.97
8.61
6.71

10.39
7.44
7.56
0.00
0.07

-0.03

—0.25
0 06

-0.14**

n nno
u.uuz

n nOQ *

29,78*
9,00*

106.27
.33

" For the product set of models, n - 82; for the process set, n = 79; for the General set n = 110
* p < . 1 0

p < .05
p < .01
p < .001

will pursue technology aUiances. Model 2 of Table
5 indicates that the direct effect of uncertainty
avoidance on the propensity to pursue technology
alliances is not significant for any of the alliance
use dependent variables (product R&D, process
R&D, and general). Thus, there is no evidence of the
direct effect of uncertainty avoidance at the na-
tional level, and Hypothesis 3 is not supported.

Hypothesis 4 proposes that uncertainty avoid-
ance at the national level moderates the influence
of perceived technological uncertainty on the pro-
pensity to pursue technology alliances. Specifi-
cally, technological uncertainty is posited to have a
stronger, positive effect in countries with higher
levels of uncertainty avoidance. In model 3 of Table
5, the hypothesized interactions between the cul-
tural variables and technological uncertainty are
added. As a set, the interactions significantly im-

prove the overall model, as indicated by the change
in the chi-square statistic. Moreover, the coefficient
for the uncertainty avoidance interaction is signif-
icant and positively signed across all three series
of regressions (product R&D, process R&D, and gen-
eral). To further explore the nature of the relation-
ship between uncertainty avoidance and perceived
technological uncertainty, we plotted the interac-
tion for the technology alliance use-general depen-
dent variable (see Figure 2a). The plot clearly
shows that the proposed main effect of perceived
technological uncertainty on technology alliance
use is contingent on the uncertainty avoidance
characteristic of the country. As predicted, a stron-
ger positive effect is seen when uncertainty avoid-
ance is high. Thus, Hypothesis 4 is supported.

Uncertainty avoidance and equity ties. Hypoth-
esis 5 posits that uncertainty avoidance at the na-
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FIGURE 2
National Culture and Perceived Technological Uncertainty Interactions

(2a) Uncertainty Avoidance
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(2b) Masculinity

.40
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tional level enhances the likelihood of equity ties
when technology alliances are formed. Model 2 of
Table 6 indicates that the coefficient associated
with the direct effect of uncertainty avoidance on
the propensity to pursue technology alliances is not

significant for any of the technology alliance use
dependent variahles (product R&D, process R&D,
and general). Thus, there is no evidence of the
direct effect of uncertainty avoidance at the na-
tional level, and Hypothesis 5 is not supported.
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Hypothesis 6 proposes that uncertainty avoid-
ance at the national level moderates the influence
of perceived technological uncertainty on the pro-
pensity to use equity ties. Specifically, technologi-
cal uncertainty is posited to have a stronger posi-
tive effect in countries with higher levels of
uncertainty avoidance. In model 3 of Table 6, terms
for the hypothesized interactions between the cul-
tural variables and technological uncertainty are
added. As a set, they significantly improve the
overall model, as indicated by the change in
the chi-square statistic. However, the coefficient
for the uncertainty avoidance interaction is not sig-
nificant. Hypothesis 6 is not supported.

Masculinity and alliance use. Hypothesis 7 sug-
gests that the higher a nation's masculinity, the less
likely its SMEs are to pursue alliances. Model 2 of
Table 5 includes the masculinity measure. The co-
efficient is significant and negatively signed across
all three dependent variahles. Hypothesis 7 is sup-
ported.

Hypothesis 8 states that masculinity moderates
the influence that perceived technological uncer-
tainty has on the likelihood of technology alliance
formation. The interaction term between masculin-
ity and technological uncertainty is included in
model 3 of Table 5 and is negative and significant
across all three dependent variables. The interac-
tion plot shows that perceived technological uncer-
tainty has a stronger positive effect on technology
alliance formation in nations with lower masculin-
ity ratings (see Figure 2b). Indeed, when masculin-
ity is high, there does not appear to be a relation-
ship between perceived technological uncertainty
and technology alliance use. Thus, Hypothesis 8 is
supported.

Individualism and equity ties. A direct effect of
individualism at the national level on the use
of equity ties is proposed in Hypothesis 9. Model 2
of Table 6 includes the individualism measure.
The coefficient is negative and is significant across
all three dependent variables, though only at the
.10 level for process R&D alliances. The higher a
society's level of individualism, the less likely its
SMEs are to pursue equity ties in their alliance
formation. Hypothesis 9 is generally supported.

Hypothesis 10 maintains that individualism
moderates the effect of technological uncertainty
on the attractiveness of equity ties. Model 3 of
Table 6 includes the interaction between individu-
alism and technological uncertainty. The coeffi-
cient for the interaction term is positive and sig-
nificant across all three dependent variables,
suggesting that the proposed main effect of techno-
logical uncertainty on the use of equity ties is con-
tingent on the individualistic traits of a country. As

shown in Figure 2c, SMEs from collective societies
are more likely to pursue equity ties. However, it is
only in individualistic societies that technological
uncertainty has a positive influence on the pursuit
of equity ties. This finding is consistent with Hy-
pothesis 10.

DISCUSSION
We conducted a study to determine the effect

that national culture has on the propensity for en-
trepreneurial firms to cooperate with other firms
for technological innovation and to use equity ties
in the formation of these alliances. Our major find-
ing is that national culture directly and indirectly
affects the formation of technology alliances. The
influence of perceived technological uncertainty
on alliance formation does not appear to be univer-
sal, but rather, it appears to be contingent on na-
tional culture.

SMEs in uncertainty-avoiding nations {for in-
stance, Mexico) had a lower threshold for techno-
logical uncertainty and were more likely to pursue
technology alliances when such uncertainty in-
creased than were SMEs in countries more tolerant
of uncertainty (Sweden, for example). SMEs in un-
certainty-avoiding societies were prone to sharing
technological uncertainty with technology partners
in their entrepreneurial pursuits, whereas SMEs from
uncertainty-tolerant societies were more likely to
contend with technological uncertainty without the
use of cooperation.

Overall, SMEs in countries with high levels of
masculinity (such as Australia) were less likely to
pursue technology alliances than SMEs in societies
that are more feminine and cooperative (like Swe-
den and Norway). As argued, the win-win nature of
technology alliances may be more acceptable to
SMEs in feminine societies than to those in mascu-
line countries, where the prevalent worldview is
that one person's gain is another's loss. Moreover,
SMEs in nations with cooperative (feminine) val-
ues were more responsive to perceived technolog-
ical uncertainty. They were more likely to use tech-
nology alliances as such uncertainty increased than
the SMEs in masculine countries. SMEs in mascu-
line countries appear to resist the tendency to cre-
ate alliances under conditions of high technologi-
cal uncertainty in order to maintain a competitive
stance. Overall, our results suggest that a resource
dependence explanation for the formation of tech-
nology alliances involving SMEs is most applicable
in societies with a low tolerance for uncertainty
and high levels of feminine values.

SMEs in countries with coUectivist values (such
as Indonesia and Mexico) were more likely to form
technology alliances involving equity ties than
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SMEs in individualistic countries (such as Austra-
lia), As a whole, SMEs in collective societies
showed willingness to give up some control to form
closer relations with their technology partners,
whereas SMEs in individualistic societies seem
more attracted to arms-length, fiexible arrange-
ments in which their independence is maintained.

However, we found that SMEs in individualistic
societies were more likely to use equity ties as tech-
nological uncertainty increased than were SMEs in
collective societies. The inference is that SMEs in
individualistic societies are more threatened by the
relational risk resulting from technological uncer-
tainty in technology alliance formation than are SMEs
in collective societies. Thus, transaction cost argu-
ments appear to be more applicable to individualistic
than coUectivist societies, as parties may be particu-
larly prone to pursuing their own self-interest in in-
dividualistic societies (Hofstede, 1991). Hence, al-
though SMEs in coUectivist societies tend to pursue
alliances with equity ties, their rationale may be a
simple desire for close ties and the formation of in-
groups rather than an attempt to reduce the threat of
opportunism and transaction costs.

However, we advise some extra caution when
interpreting the effects of individualism on the use
of equity ties. Hofstede's (1980) fourth cultural
value, power distance, is highly correlated with
individualism. Indeed, in his original analysis,
items representing power distance loaded on the
same factor as those representing individualism.
Power distance is the extent to which the members
of the society expect power to be distributed
equally in organizations and institutions. Individ-
ualistic societies tend to also expect equality,
which may provide an alternative explanation for
the negative relationship between individualism
and the use of equity ties. It may be that equity ties
and the power and control that they give an alli-
ance partner run contrary to these equality values,
which reduces the likelihood of their ^

Implications

Our results have implications for both research-
ers and practitioners. In terms of research, Shane
and his associates (Shane, 1993,1995; Shane et al.,
1995) have extensively examined how cultural dif-
ferences at the national level influence entrepre-
neurial behavior such as championing strategies
and rates of innovation. We have extended that line
of research by considering how differences in na-

^ We thank an anonymous reviewer for pointing out
this alternative explanation.

tional culture infiuence the organizational form
used for innovation. Our results suggest that as
entrepreneurship research hecomes more global
and samples extend across national boundaries,
cultural differences should be considered. At the
very least, researchers should control for cultural
factors if these factors are not directly integrated
into theoretical models. Moreover, researchers may
not be able to readily apply contemporary manage-
ment theories in all contexts.

In today's global economy, many firms are look-
ing across borders to access the entrepreneurial
capahilities of foreign firms and to gain a competi-
tive advantage (Hagedoorn & Duysters, 1996). Our
results have implications for firms wanting to co-
operate in innovation and R&D with SMEs around
the world. An awareness of how culture infiuences
the willingness of SMEs to collaborate in techno-
logical innovation will provide some general guid-
ance to multinational firm managers in their search
for potential partners. For example, these managers
may want to target SMEs from feminine and uncer-
tainty-avoiding cultures because, all things being
equal, they are more amenable to technology alli-
ances.

There is some debate over whether collaborative
technology development is in the best economic
interests of a country (Porter, 1990). Our results
suggest that, if policy makers accept the notion that
such behavior is beneficial to economic develop-
ment, they should establish additional government
incentives and training in masculine, individualis-
tic, and uncertainty-tolerant societies to facilitate
these partnerships. If policy makers wish to deter
what some perceive to be collusive behavior, sig-
nificant disincentives would be necessary in col-
lective, feminine, and uncertainty-avoiding cul-
tures.

Future Research

It should be noted that the findings from this
study are purely descriptive. Future extensions of
our research into the performance implications of
the relationships of interest may add particular
value. For example, researchers should consider
how technology alliances impact the overall perfor-
mance of entrepreneurial firms and whether cul-
ture moderates this relationship. Is the infiuence of
technology alliances on SME survival contingent
on cultural values? In a similar vein, further work
might examine how cultural traits influence the
performance of technology alliances. For example,
are technology alliances more productive, on the
average, in collective societies, because there is less
concern for relational uncertainty and opportunism
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(Hill, 1995)? There is some evidence that equity-
based technology alliances are more effective than
contract-based technology alliances (Mowery et ai.,
1996). Future research could examine whether
these performance differences are contingent on
coUectivist values.

Technology alliance performance can best be
conceptualized as a multidimensional construct
(Parkhe, 1993). Researchers may wish to examine
how national culture impacts various dimensions
of performance and how SME managements value
these dimensions. For example, we could hypoth-
esize that technology alliances will last longer in
feminine and collective cultures, as these cultures
may be less competitive and opportunistic. Entre-
preneurs from feminine cultures may also place
more emphasis on the long-term gains provided by
these alliances, including the opportunity to learn
new skills and know-how, whereas those from mas-
culine cultures may evaluate technology alliances
purely on tangible outputs and short-term perfor-
mance.'* A comparison of technology alliances' per-
formance across cultures would require a multi-
dimensional measure of alliance performance and
taking into account possible differences in manage-
ment objectives stemming from national culture.
Ultimately, answers to these types of questions
would help researchers to understand the differ-
ences in Innovative output across countries (Shane,
1992).

As reported by Hofstede (1991), there is a strong
correlation between gross national product per cap-
ita and a society's individualistic values. As coun-
tries become more developed, their members be-
come less reliant on in-groups and increasingly
individualistic. Thus, in an expanded path model,
individualism can he viewed as an intermediate
cultural variable linking a country's level of eco-
nomic development and SME technology alliance
formation. It may be interesting to further explore
the relationship between economic development
and alliance formation in general. For example, is
there a larger percentage of equity-based technol-
ogy alliances as compared to contract-based alli-
ances in developing countries than in developed
countries?

In light of our results, further theoretical devel-
opment is also needed. Current theory is predomi-
nantly ethnocentric and may break down in cul-
tures other than the culture of origin of a particular
theory (Hofstede, 1993). New theories accounting
for firm behavior in societies where opportunism.

overt competitiveness, and self-interest may not be
norms would be useful to guide empirical cross-
cultural research. Indeed, some organization theo-
rists have recently suggested that the avoidance of
opportunism may not provide an adequate expla-
nation for firm boundaries. Alternative explana-
tions for governance mode are based on a knowl-
edge-based approach (Conner & Prahalad, 1996)
and an options perspective (Kogut, 1991: Sanchez,
1993). Researchers should consider the applicabil-
ity of these "opportunism-independent" theoretical
explanations in different cultural contexts. For in-
stance, a knowledge-based perspective may be the
appropriate rationale for the use of equity ties in a
collective society. Such governance structures al-
low for the better coordination of resources be-
tween parties (Conner & Prahalad, 1996). The po-
tential for opportunism may not be the driving
force.

Limitations

Our study sheds some light on the influence of
national culture on technology alliance formation
by entrepreneurial firms, but it has certain limita-
tions. First, our sample was limited to five nations.
Although those countries provide a high level of
cuhural diversity, additional data collected from
other countries would enhance the generalizability
of the findings.

We used a survey methodology, which is sus-
ceptible to both misinterpretation and common
method variance. For example, interpretations of
"technology alliance," "research and develop-
ment," "process R&D," and "product R&D" may
not have been consistent across all respondents.
Thus, despite the careful translation process, the
survey questions were subject to misunderstand-
ing. Common method variance tends to be prob-
lematic only when a respondent is likely to have
a strong sentiment about a question (Boyd & Fulk,
1996). We maintain that questions regarding alli-
ance activity, industry, size, and uncertainty are
relatively objective and not likely to evoke senti-
ment.

Our model did not include legal differences
among the countries in our sample, which may
influence technology alliance formation.^ Perhaps
the most pertinent legal aspects likely to impede
technology alliance formation are competition laws
and antitrust codes. However, our investigation
into the vigilance of the antitrust laws of the coun-

"* We thank an anonymous reviewer for suggesting
these extensions. ^ We thank an anonymous reviewer for bringing this to

our attention.
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tries in our sample indicated that these laws were
not likely to have a significant influence. For ex-
ample, Indonesia does not currently have competi-
tion laws. Although Mexico installed antitrust laws
in 1993, they appear to be quite lenient (Economist
Intelligence Unit, 1996). Norwegian authorities
look favorably on cooperation as they attempt to
increase their global competitiveness (Economist
Intelligence Unit, 1997). Small firms are normally
exempted from antitrust oversight in Australia and
Sweden (Organisation for Economic Cooperation
and Development [OECD], 1997). Moreover, our
sample is composed of small firms that are not
likely to pose an anticompetitive threat.

Our dependent variables measured the general
policies of the studied SMEs in terms of technology
alliance formation and did not tap the characteris-
tics of specific alliances. For instance, the impor-
tance of an alliance to an SME's overall technology
strategy was not considered. In the future, research-
ers may wish to consider a richer measure of tech-
nology alliance formation by accounting for the
strategic importance of these relationships to SMEs
and may thus use the individual alliance as the unit
of analysis.

Finally, our study was predicated on the assump-
tion that national culture does exist. Some observ-
ers might argue that national boundaries are not
consistent with cultural boundaries because other
factors, including religious values and ethnic back-
ground, may infiuence values. We recognize that
there may be variations within countries and that
proxies for cultural values at the national level are
inexact at best. Future work refining methods of
categorizing value systems for other high-level
units of analysis would be useful.

Conclusion

Despite the limitations discussed above, this
study suggests that the variance in cultural values
across these five countries explain a significant
portion of the variance in technology alliance for-
mation by their small, independent manufacturing
enterprises. Moreover, the influence of perceived
technological uncertainty on alliance formation ap-
pears to be contingent on cultural traits, thereby
calling into question the universal applicability of
some current organization theories, at least in the
context of SMEs and technology alliance use.

In today's dynamic environment of short product
life cycles, rapid diffusion of new technologies, and
multidisciplinary innovation, technology alliances
have become an important way for entrepreneurial
firms to sustain continuous innovation. Under-
standing how national cultural values influence

teclmology alliance formation is not only interest-
ing from an academic perspective, but may also
have practitioner and policy implications. Taken
together, our findings begin to enrich understand-
ing of how the use of cooperation in the entrepre-
neurial pursuits of SMEs differs across cultures.
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APPENDIX

Selected Measures

Technology Alliance Use/Equity Ties

Respondents were asked to circle the number of
times (0-5 or more) their companies had used each of
the following:

Technology Alliances

(a) Research & Development (process)
(b) Research & Development (product)

Equity Investment
(a) from other small-to-medium-sized companies
(h) from large companies

Perceived Technological Uncertainty

The numbers 1 through 5 were ranged between the
paired statements shown for each item. Respondents
circled one value,

(la) The rate at which products/services are getting
obsolete in the industry is very slow

(lb) The rate of ohsolescence is very high (as in
some fashion goods and semiconductors)

(2a) Demand and consumer tastes are fairly easy to
forecast

(2b) Demand and consumer tastes are almost
unpredictable

(3a) The production/service technology is not subject
to very much change and is well established
(e.g., steel production)

(3b) The modes of production/service change often
and in a major way

(4a) There is virtually no R & D in our industry
(4b) An extremely R & D-oriented industry

Entrepreneurial Orientation

As for the uncertainty items, respondents circled a
numher (1-5) anchored by paired statements.

In general, the top managers in my company favor. . .
(la) A strong emphasis on the marketing of tried-

and-true products or services
(lb) A strong emphasis on R&D technological

leadership and innovation

How many new lines of products or services has your
company marketed during the past 3 years?

(2a) No new lines of products or services
(2h) Very many lines of products or services

(3a) Changes in product or service lines have been
mostly of a minor nattire

(3h) Changes in product or service lines have usually
been quite dramatic

In dealing with competitors, my company. . ,
(4a) Typically responds to actions which competitors

imitate
(4b) Typically initiates actions to which competitors

then respond

(5a) Is very seldom the first husiness to introduce
new products or services, administrative
techniques, operating technologies, etc.

(5h) Is very often the first business to introduce new
products or services, administrative techniques,
operating technologies, etc.

(6a) Typically seeks to avoid competitive clashes,
preferring a "live-and-let-live" posture
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(6b) Typically adopts a very competitive "undo-the-
competitors" posture

In general, the top managers of my company have. . .
(7a) A strong proclivity for low-risk projects (with

normal and certain rates of return)
(7b) A strong proclivity for high-risk projects (with

chances of very high returns)

In general, the top managers of my company believe
that. . .

(8a) Owing to the nature of the environment, it is
best to explore it gradually via cautious,
incremental behavior

(8b) Owing to the nature of the environment, bold,
wide-ranging acts are necessary to achieve the
firm's objectives
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