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THE EFFECT OF NATIONAL CULTURE ON PARTNER BUYOUTS IN CROSS-BORDER
' BIOTECHNOLOGY ALLIANCES

ABSTRACT

This study examines how national culture influences the likelihood and rate of buyouts
among R&D equity alliances and joint ventures in the biotechnology industry. We hypothesize
that the interaction of specific national culture attributes and cultural differences between alliance
partners bear upon: a) the amount of endogenous uncertainty surrounding -thc potential
integration of the target firm and b) the marginal rate of learning in hierarchical versus
collaborative governance. Applying a competing hazard model to a sample of 173 joint ventures
and minority equity collaborations in the biotechnology industry, we found that investing firms
from high power distance and high uncertainty avoidance countries are more likely to buy out
their alliance partners. Furthermore, greater cultural distance between alliance partners increases

the likelihood of partner buyout when investing firms are from high power distance countries.



As knowledge-intensive industries become increasingly global, high tech firms are
confronted with the strategic challenges, opportunities, and risks associated with cross-border
alliances. Indeed, considerable managerial and scholarly attention has been paid to not only the
benefits of such alliances, but also on the transactional difficulties wrought by alliance partners
from different national cultures. However, most of these efforts have focused on the choice of
initial governance mode (e.g., Erramilli, 1996; Kogut & Singh, 1988; Shane, 1993). The present
study is motivated in three respects. First, it is becoming clear that goven-lance decisions may
involve a strategy to sequentially invest equity in an alliance partner over time (Chang, 1995;
Penner-Hahn, 1998). Second, partnerships often termninate with acquisition (Folta, 1998; Hurry,
Kogut, 1991; Miller & Bowman, 1992} as opposed to other forms of termination, such as
dissolution or third party buyouts. Third, little research to date has explicitly examined whether
national culture characteristics influence patterns of sequential investment and the particular
mode of alliance termination.

This paper is an attempt to fill the gaps noted above by examining the role of nationat
culture on the likelihood and rate of buyouts émong R&D equity alliances and joint ventures in
the biotechnology industry. Partner buyouts are a relatively common occurrence in other
knowledge-intensive industries. For example, Park and Russo (1996) found that 16.2 percent of
joint ventures in the electronics industry were acquired within three years of founding, while
Choi (1991) has found that 13.6 percent of minority investments ended in acquisition within one
year of initiation.' Yet, despite their frequency, very few studies have explicitly treated partner
buyouts as a distinct form of partnership termination. This is unfortunate because Park and
Russo (1996) and Park and Ungson (1997) argue that termination by acquisition and termination

by dissolution may be driven by entirely different factors.



Like our study, Kogut (1991) examined the partner buyout decision through an option theory
lens. Whereas his study examines the role of exogenous factors on buyouts, our focus is on
endogenous uncertainty and the impact of national culture. To date, only Park and Ungson
(1997) have examined the role of national culture on the partner buyout decision. They reveal
some evidence that cultural distance increases the likelihood of buyout of the joint venture, even
after controlling for other important factors such as organizational and operational differences
between partners, the type of transaction, and the incidence of prior transactions between
partners. Unfortunately, since their focus was termination by dissolution, they do not develop
any a priori theoretical arguments about the determinants of buyouts. Neither do they offer any
empirical evidence regarding the effects of dimensions of culture other than cultural distance.

There are other reasons to believe that national culture may play an important role in the
partner buyout decision. Chang (1995) and Hurry et al. (1992) found that sequential investment
patterns were found to differ across U.S. and Japanese venture capital firms. Relative to 1.S.
firms, Japanese firms exhibit incremental approaches to expansion. Subsequent to news
indicating venture success, Japanese venture capital firms tended to upgrade a venture investment
to a joint venture or acquisition, while U.S. firms tended to sell their ownership stake. Chang
(1995) questions whether the sequential investment pattern holds for western firms, reasoning
that cultural and institutional background of non-western firm favor an incremental and
evolutionary approach to investment. Although he does not test this proposition, he encourages
study of the matter.

Hofstede (1980) defined national culture as the collective programming of the human mind.
His dimensions of culture are well known and include uncertainty avoidance, power distance,

masculinity-femininity, and individualism and vary considerably across countries.




Understanding which cultural dimensions bear upon the decision to buy out a partner may shed
~ light on several important issues. For instance, investing firms in knowledge-intensive industries
would benefit from knowing how target firms from different cultures tend to respond to
sequential investment behavior by partners. This ex ante knowledge may prove helpful in
negotiating the terms of R&D equity collaborations. Similarly, collaborating firms would be
advised to understand whether foreign partners are likely to consider them an acquisition
candidate. At a broader level, national culture may have significant implications for
understanding the level and type of commitment firms make in emerging, high tech industries.
We explicitly examine the effects of national culture on the rate of partner buyout across
twelve different countries. Our hypotheses are developed using aggregate measures of cultural
distance by Hofstede (1980} and Ronen and Shenkar (1985), as well as more specific dimensions
of culture relating to the investing firm. Using a time varying model, we test these hypotheses on
a sample of minority investments and joint ventures in the biotechnology industry. In the past
two decades, the biotechnology industry has grown explosively, largely due to the recognition
that biotechnology could disrupt old markets, create new products, and cheapen current
manufacturing process. Virtually every developed country has targeted leadership in

biotechnology as a national goal (Office of Technology Assessment, 1991).

BACKGROUND

Following Kogut (1991), we characterize R&D equity collaborations as a two-stage
compound option; whereby investing firms holding a limited equity stake in a target firm can
track knowledge development and {market and technological) opportunities in industries. Such

equity collaborations allow firms to maintain strategic flexibility to respond to industry trends



that are difficult to predict. Following the initial equity investment, exercise of the first stage of
the option is represented by the full acquisition of a target partner. In the case of R&D
partnerships where an investing firm has taken a minority equity stake, partner buyout refers to
the acquisition of the R&D supplier/partner. Partner buyout for joint ventures refers to the
acquisition of the jotnt venture by one of the parents.” Exercise of the second stage growth
option is represented by making further discretionary investments in research or commercial
opportunities resulting from the first stage commitment. In this view, equity collaborations may
be initiated as a way to manage endogenous and exogenous uncertainty. Exogenous and
endogenous uncertainty have different effects on the decision to commit additional capital (Dixit
& Pindyck, 1994; Rivoli & Salorio, 1996).

Exogenous uncertainty cannot be reduced by the actions of the firm. In the case of emerging
technology industries, exogenous uncertainty exists when, for example, the technological
trajectory of the industry is indeterminate, industry infrastructure is lacking, and/or when key
legislation affecting the industry is pending. Given these conditions, the premature acquisition of
firms developing emerging technologies may impose considerable risks because the investing
firm gives up the option of waiting for new information that might affect the desirability or
timing of the investment. The ability to delay irreversible investment expenditures until
exogenous uncertainty is resolved can be an important source of flexibility in a project and
profoundly affect subsequent decisions to invest (McDonald & Siegel, 1986).

By contrast, endogenous uncertainty can be decreased by actions of the firm. Potential
sources of endogenous uncertainty for the investing firm include: expansion into unfamiliar
international markets, integration of firms from diverse cultures, initiation of R&D projects that

take time to develop, or inability to assess the target firm’s knowledge. This form of uncertainty




is primarily resolved by learning; that is, actually performing the activities associated with a
given project. Previous research suggests that greater endogenous uncertainty increases the value
of information, and thus, increases incentives to invest in knowledge generation or acquisition
{McCardle, 1985). In the presence of endogenous uncertainty, the key characteristic that makes
the investment in knowledge so attractive is the ability to temporarily or permanently suspend
further equity investment if the expected value of the completed projects declines due to
exogenous shocks. Roberts and Weitzman (1981) have shown that if leafning is enhanced by
moving to the next stage of the project, there is an incentive to speed up the rate of commitment.
We argue that it is the combination of endogenous uncertainty and enhanced learning by
moving to the next stage that motivates the decision to commit incrementally. This staged
investment approach takes on value when internalizing the partner increases the rate of learning
about the project. In this sense, exercising the buyout of a partner is comparable to the exercise
of a call option on equities that pay dividends. In the presence of dividends (that come in the
form of learning advantages) there may be an incentive (o exercise the partner buyout option
early. If the target turns out to have skills that are relevant for the partner but cannot be easily
transferred across firm boundaries after a brief interchange, a buyout may be the only viable

alternatives. Relative to arm’s-length contracts, internalization facilitates transfer of

technological capabilities because the acquirer can tap into its repository of social knowledge that

structures cooperative action. According to Kogut and Zander (1992), this difference in the

marginal efficiency of technology transfer constitutes the ownership advantage of the firm.>
Internalizing the partner firm may increase the efficiency of knowledge transfer, thus enabling
the firm to reduce future R&D costs so that growth opportunities can be exercised at a lower

cost.



In sum, there are at least three important factors which need consideration when examining
determinants of partner buyouts: (1) the level of exogenous uncertainty, (2) the level of
endogenous uncertainty, and (3) the relative rate of learning inside versus outside firm
boundaries. Unless endogenous uncertainty (2) is present, the relative rate of learning inside
versus outside the firm (3) will have no consequence. This implies an interaction effect. In this
paper, we focus explicitly on the expected interaction between endogenous uncertainty and
learning. In the presence of endogenous uncertainty firms will invest sequentially when such
commitment yields information about future opportunities. Firms that learn more efficiently in
hierarchies are candidates to buy out their parmers.

In the next section we describe our main thesis: that national culture traits and cultural
differences between partners should contribute to endogenous uncertainty and rates of learning in

hierarchy, and therefore, should bear upon the buyout decision.

HYPOTHESES

When valuable, but unexplored technology is resident in a target firm, investing firms differ
in terms of how learning activities are to be organized. Consistent with previous research (e.g.,
Adler, 1991; Hofstede, 1991; Olie, 1994; Osborn & Hagedoorn, 1997; Powell, Koput & Smith-
Doerr, 1996), we argue that the cultural attributes of among investing firms are principal
determinants of how firms choose to organize learning activities. We motivate our hypotheses
using two of Hofstede's (1980) dimensions of national culture: power distance and uncertainty
avoidance. We believe that these two dimensions are the most relevant in the study of partner
buyouts for several reasons. First, as noted by Hofstede, “Of the four dimensions of national

culture, power distance and uncertainty avoidance in particular affect our thinking about




organizations. Organizing always demand the answering of two questions: (1) Who has the
power to decide what? And (2) What rules or procedures will be followed to attain the desired
ends?” (1991: 140).* In contrast, Hofstede believes that while his other two dimensions,
masculinity and individualism, broadly reflect the values of the national culture, they imply little
about administrative practices within organizations. Consistent with the importance placed on
power distance and uncertainty avoidance inside organizations, these two dimensions have been
the most pervasive in research examining the behaviors of multinational corporation as
evidenced by the work of Erramilli (1996), Gatignon and Anderson (1988), Kogut and Singh
(1988), and Shane (1993). Finally, Hofstede (1991) argues that various combinations of power
distance and uncertainty avoidance correspond directly to each of Mintzberg’s (1983) preferred
authority configurations and coordinating mechanisms, thereby capturing both national and
organizational traits. It seems that power distance and uncertainty avoidance are the most
distinctive cultural dimensions which influence organizational structure and functioning
(Hoecklin, 1995).

We argue that power distance of a national culture will influence the degree to which the
mnvesting firm can learn in hierarchy. Also, uncertainty avoidance and cultural distance are

argued to contribute to endogenous uncertainty in the equity partner relationship.”

Power Distance and Learning Inside versus Qutside the Firm

As noted, Kogut and Zander (1992) point to the important differences in learning efficiency
across governance modes. They argue that it is more efficient to transfer complex knowledge
within the boundaries of a firm because learning processes are a function of shared values and

assumptions. If national culture embodies social knowledge and organizing principies, it



therefore bears upon the expected efficiency of learning subsequent to partner buyout. Firms
from certain cultures may learn more efficiently when internalized, while the marginal rate of
learning in hierarchy may be lower for firms from other cultures. Hall (1976) argued that
cultures vary greatly in the processing of information and patterns of communication.

One cultural attribute that should influence the rate of learning in hierarchies relative to
collaborations is power distance (PD). Power Distance is defined as “the extent to which
members of a society accept that power in institutions and organizations is distributed unequally”
{Hofstede, 1985: 348-349). As applied to organizations, control, decision making, and authority
are likely to be highly centralized (Hofstede, 1980). Acquiring firms from cultures characterized
as high PD operate most comfortably in hierarchy. In such countries, we expect the marginal rate
of learning or technology transfer to be highest in hierarchy. Indeed, Hofstede (1991) discusses
the implications of culture in an important learning context — in schools. In high PD cuitures,
such as Japan, learning is structured and hierarchical. By contrast, learning is loose and more
unstructured in low PD cultures.

One might expect that firms from high PD cultures will move directly to outright
acquisition, and avoid the first stage equity collaboration. Consistent with this expectation,
Shane (1993) found that the higher the PD, the greater the likelihood of hierarchical control in
transactions. More recently, Erramilli (1996) found that firms from countries with higher PD are
more likely to seek majority ownership in foreign subsidiaries.

In the absence of endogenous unéertainty, firms from high PD cultures will acquire outright.
However, in the presence of endogenous uncertainty, they will invest incrcmentélly, beginning
with the first stage equity collaboration. Several cultural attributes influence endogenous

uncertainty.
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Uncertainty Avoidance, Cultural Distance, and Endogenous Uncertainty

The study of national culture on governance modes has predominantly focused on
transaction cost explanations, where the cultural attributes or partner differences in national
culture are expected to moderate the ability of managers to perceive the potential for
opportunistic behavior by partners (Harrigan, 1985). As noted earlier, these transaction costs
were found to be a key determinant for dissolution of equity partnerships and joint ventures and
have been carefully articulated in the literature. Building on previous reséarch, we argue that
uncertainty avoidance (UA) and cultural distance (CD) are two important contributors to
endogenous uncertainty.

Uncertainty avoidance (UA) is defined as the “degree to which the members of a society feel
uncomfortable with uncertainty and ambiguity, which leads them to support beliefs promising
certainty and to maintain institutions protecting conformity” (Hofstede, 1985: 348-349). In an
organizational context, having high levels of UA leads managers to make less risky decisions and
develop coping mechanisms to control uncertainty, such as developing complex systems of rules
and regulations and following structured, ritual behavior (Hofstede, 1980).

Uncertainty avoidance was shown to be an important predictor of foreign market entry
modes. For instance, Kogut and Singh (1988) found that multinational corporations from
cultures high in UA are more likely to choose joint ventures or greenfield entry modes over full
acquisitions. These authors attribute this result to the fact that the uncertainty associated with
integrating the management teams of both subsidiary and parent firms is untenable. Therefore,
these firms are more com{ortable with either a greenfield investment or establishing an equity
partnership with the host county target. Shane (1993) found that firms from high UA societies

favor licensing over acquisition-type entry modes.
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Given their proclivity toward risk avoidance, it is not surprising that firms from high UA
cultures prefer staged investment to outright commitment. At the same time, we expect firms
from high UA cultures to benefit from a transition toward hierarchy because of the added
structure in place to control opportunistic behavior. When firms are from cultures that are also
high in power distance, we expect there is added incentive to internalize the target firm in order
to learn about growth opportunities more efficiently. Our proposition that high PD, high UA
cultures are quicker to internalize appears consistent with arguments made by Hurry et al. (1992)
and Chang (1995), who asserted that Japanese firms, relative to U.S. firms, were more likely to
eventually acquire target firms. By contrast, U.S. firms are more likely to sell their equity
positions in target firms following the target firm’s initial public offering. Indeed, according to
Hofstede (1980}, the Japanese are ranked significantly higher on both PD and UA compared to
the United States.

Hypothesis 1: When established firms are from culiures ranked high in uncertainty

avoidance and high in power distance, partner buyouts are more likely.

In the passage above, we argued that established firms from cultures with higher power
distance learn more efficiently from their partners, and that the marginal incentive to acquire
their partners is highest when the relationship is confronted with endogenous uncertainty. While
uncertainty avoidance is one dimension that accentuates endogenous uncertainty, cultural
distance (CD) between the partners may also influence the amount of endogenous uncertainty.
Cultural distance is defined as the degree to which the home country culture of an investing firm
is dissimilar from that of the host country market and firms operating therein. When there is
more cultural distance between partners, the ability to effectively observe and predict

opportunism among partners is hindered (Kogut, 1988), leading to higher potential transaction
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costs. Here, transaction costs represent communication and control costs embodied in cultural
differences.

A large body of work has focused on initial governance choice and found cultural
differences lead firms to shy away from hierarchy (Kogut and Singh, 1988; Gatignon and
Anderson, 1988; Shane 1993). Other researchers have attended to the role of cultural distance on
the stability of existing partnerships, finding that it contributes to a higher rate of partnership
dissolution (Harrigan, 1985; Barkema, Bell, & Pennings, 1996; Barkema, Shenkar, Vermeulen,
& Bell, 1997; Park and Ungson, 1997). More relevant to our study, Olie (1994) and Elsass and
Veiga (1994) argued that the blending of diverse cultures tends to be a challenging obstacle to
successful mergers. Indeed, cultural differences between firms was found to predict stress,
negative attitudes toward merger, and the lack of cooperation between firms subsequent to
merger (Weber, Shenkar, & Raveh, 1996).

These findings suggest that for existing partnerships, cultural differences raise the degree of
endogenous uncertainty facing partnerships, and the endogenous uncertainty facing prospects for
successful mergers of the firms. The successful transfer of knowledge among culturally distant
partners is an indeterminate process. This view is captured clearly by Luostarinen, who defined
cultural distance as “the sum of factors creating, on the one hand, a need for knowledge, and on
the other hand, barriers to the knowledge flow and hence also for flows between the home and
the target countries” (1980: 131-132).

Consistent with Hypothesis 1, we argue that when endogenous uncertainty is combined with
more efficient Jearning in hierarchy (i.e, high PD), partner buyouts should ensue. As a result,

when partners are culturally distant and the investing firm is from a culture that is high in power
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distance, we expect there to be added incentive to internalize the target firm in order to learn
about growth opportunities more efficiently.
Hypothesis 2: When partners are more culturally distant and the established firm is ranked

high in power distance, partner buyouts are more likely.

RESEARCH DESIGN

Sample

We drew a sample of minority equity collaborations and joint ventures involving dedicated
biotechnology firms (DBFs) from the North Carolina Biotechnology Center (NCBC) Actions
Database. This database includes detailed information regarding over 4,000 relationships and
transactions among firms in the biotechnology industry since 1978. In particular, the NCBC
database includes the following transaction characteristics: a) whether the transaction involved an
exchange of equity via a minority investment or a joint venture, b) the transaction date, c) the
identity and number of partners involved, d) the type of partners involved (i.e., DBF, established
firm, government, or university), €) each party’s home country, ) the technological subfield, and
g) a general description of each transaction. All transactions were cross-validated with a similar
database, Bioscan. In the event that the transaction dates differed across sources, we used the
carlier of the two dates.

In studying the NCBC Actions database and comparing with Bioscan we collected
information on 618 equity collaborations. This original sample was reduced for three theoretical
reasons. First, our compiled data were restricted to transactions involving only two parties, a
target DBF domiciled in the United States and established firms having core businesses outside
of biotechnology. We believe it is easier to identify the integrated manufacturer as the holder of

14




the call option to acquire, a belief consistent with Hurry et al. (1992). This is particularly
reasonable in cases where established firms take a minority equity stake in a DBF. These cases
constitute 83.8 percent of our final sample. Determining who holds the call option is more
challenging in joint ventures, where both parties contribute capital and knowledge to a jointly
owned and controlled entity.® We control for likelihood that joint ventures may be bought out by
the DBF by including a joint venture dummy variable and by modeling joint venture buyouts by
the DBF firm as a competing event.

Second, we restricted our sample to include only four broad subfields: a) therapeutics, b)
diagnostics, ¢) agriculiure (ag/bio), and d) supplier/specialty chemical. These subfields account
for a large majority of all firms dedicated to biotechnology (Dibner, 1992). This focus on the
largest subfields was necessary because of our need to have a critical mass of public firms to
generate stock market indices for each subfield for our measure of exogenous uncertainty.

Finally, we focus on equity collaborations with DBFs domiciled in the United States. This
enabled us to better control for exogenous events specific to country boundaries. Given these
constraints on our database we identified 248 equity collaborations initiated between 1978 and
1995. Of these, we were unable to obtain the precise starting dates of 30 transactions, despite
supplementing our search using Lexis/Nexus and SEC Schedule 13D filings.

We made considerable effort to verify the outcome of each partnership. If the December
1995 issue of Bioscan listed the equity partnership as ongoing, the transaction was coded as
right-censored. Otherwise, a systematic search was undertaken to understand the nature of the
transaction termination. NCBC and Bioscan data were supplemented with a search of Ernst &

Young Bictechnology Industiry Reports, Predicast’s F&S Index of Corporate Change,
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Lexis/Nexis, and SEC Schedule 13D filings. From this effort we were able to verify the timing
and outcome of 173 equity partnerships constituting our final sample.

Of the 173 transactions in our final sample, 23 were terminated by partner buyout by
established firms, 39 were dissolved, 21 were terminated by other means (6 joint ventures were
acquired by the DBF partner, 5 joint ventures were acquired by third parties, 10 DBFs were
acquired by a third party), and 90 were right censored; that is, they were still in effect at the end
of 1995.7 Table 1 provides a breakdown of the number of established firms from each country
that have initiated equity collaborations with U.S. biotechnology firms. Here, we also list the
outcome of these equity collaborations for each country. While equity investments are most
prominently undertaken by firms in a few countries, there seems to be a clear difference in the
outcomes of these collaborations. U.S firms have a high percentage of partnership dissolutions
and third-party buyouts. Japanese firms and those from the United Kingdom have a significant
proportion of partnerships maintained, as do firms from Switzerland, Germany, and Sweden.
While these trends show clear differences in country propensities regarding equity collaboration
outcomes, it is unclear whether these patterns are statistically robust when controlling for cultural
factors, firm-specific factors, and those relating to the value and exogenous uncertainty regarding
the technology. Furthermore, Table 1 does not consider the timing of the outcome event. For
example, while 1t is clear that a greater percentage of Japanese firms maintained their equity
stake than do U.S. firms, it does not help us understand whether Japanese firms maintained their

equity relationships longer than U.S. firms.

Insert Table 1 about here
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Model and Method

We selected a competin g-risk, discrete-time event history analysis to test our hypotheses.
Event history models are especially appropriate for analyzing longitudinal data when the
dependent variable is a discrete event and the timing of the event’s occurrence is of particular
interest. Competing risk is a special form of event history analysis that is used when the
dependent variable has two or more outcomes and the occurrence of any one outcome removes
the subject from the risk of the other outcome(s). Buyouts are one of several ways in which a
partnership may be terminated. Other forms of termination include (a) dissolution of the
partnership, (b) acquisition of a biotechnology firm or joini venture by a third party, and (c)
acquisition of a joint venture by the biotechnology partner (rather than acquisition by the
established firm). Although we do not develop explicit hypotheses regarding these other forms
of termination, they do represent relevant “competing hazards” in that they preclude subsequent
occurrences of partner buyouts. To model the competing hazards, the hazard rate function is
defined as

(D) k() =lm P+ s)ss

where X(t) is the hazard function associated with either partner buyout (j=1), partnership
dissolution (j=2); or other termination (j=3). P,(¢,t+s) is the probability that event type j occurs in
the interval between r and 7+s, given that the partnership is at risk at time ¢.

Cox’s (1975) partia) likelihood method for parameter estimation allows us to incorporate
time dependence into the model, without specifying its form. The general form for the Cox

proportional hazards models estimated in this study is:

2)  logh{t)=a,()+B,X(1)+AY
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where g;(t} may be any function of time, X(¢) and ¥ afe vectors of time dependent and time
invariant explanatory variables, and f§; and 4; are vectors of estimable parameters. We used TDA
version 5.7 to simultaneously estimate the competing hazards model (Rohwer, 1994) with Cox’s
partial likelihood method. We do not provide estimates for the baseline hazard function, aj(2),
since partial likelihood estimation discards this function.®

The three events — buyout, dissolution, and other termination — were updated monthly. The
sample includes 9,843 monthly periods. The cultural variables were not time varying, but many

control variables were updated monthly.

Culture Variables

Hypothesis 1 is tested by multiplying Hofstede’s (1980) well-known measures of
uncertainty avoidance and power distance to each country in our sample. Hypothesis 2 also
suggests a multiplicative function involving power distance and cultural distance. Our test
considers two alternative measures of cultural distance. First, following Kogut and Singh (1988),
we measured Hofstede’s cultural distance (HCD) as a composite index based on the each of the
four cultural dimensions identified by Hofstede {1980).

We also used a second measure of cultural distance is generated from a study by Ronen and
Shenkar (1985), who synthesized country clusters into nine groupings of countries with similar
work-related attitudes and values. The “Anglo” cluster involves Australia, Canada, Ireland, New
Zealand, South Africa, United Kingdom, and United States. All other countries in the study were
grouped into the other eight clusters. Using this data, we constructed a measure of cultural
distance such that when the established firm fell in the Anglo cluster, Ronen’s cultural distance

(RSCD) was coded 0", otherwise it was coded “1”.
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Control Variables

Clearly, cultural factors may not dominate partner buyout decisions. We argued earlier that
exogenous forces partially dictate how uncertain future payoffs are and whether a buyout option
is in-the-money. Other forces specific to the industry, the investing firm, and partner
relationship may also bear upon the buyout decision. In this section, we describe our attempts to
control for the factors found to be important by previous researchers.

Kogut (1991) argued that exogenous forces determine whether a buydut option is in-the-
money. He argued that when industry sales deviated positively from industry forecasts, joint
venture partners would seek to acquire the joint venture. His annual measures, shipment growth
and deviation from expected growth, are meant to capture the cerfainty to which joint ventures
operating in an industry have appreciated in value. Our measures of exogenous variables are in
the same spirit, but are measured differently. Whereas Kogut’s study spanned several industries
and uses annual measures, ours concentrates only on biotechnology, and we consequently focus
on measuring exogenous forces within technological subfields on a monthly basis. Sales
measures are unreasonable in this industry because most firms have no revenues from sales. Like
Folta (1998), we measure subfield value and subfield (exogenous) uncertainty using stock market
indices generated from publicly traded firm in concentrating in particular biotechnology
subfields. These measures were constructed from stock prices that were gathered from the
Center for Research in Security Prices data base, and are described briefly below, but in more
detail in Folta (1998).

Differences in the expected value of growth opportunities across the four subfields
(Therapeutic, Diagnostic, Ag/Bio, and Supplier / Specialty Chemical) with four stock indices that

were created from weekly retumns of nine U.S. biotechnology firms specializing in the respective
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subfields. The subfield value of firm j was measured as the value of the monthly biotechnology
index for subfield m (when j € m). These indices are weighted equally. Weekly values of the
indices were then averaged within each month to get monthly index values for each of the four
subfields. Subfield value was transformed by taking its natural logarithm to correct for positive
skewness.

Exogenous uncertainty was measured as the 26-week standard deviation of the log of
weekly returns for each of the four biotechnology subfield indices. The 26-week measure was
chosen because it provides enough history 1o produce a reliable measure of volatility, without
assuming constant variance over a longer period of time. Exogenous uncertainty was converted
to a monthly measure by averaging the weekly standard deviations within any given month.

Substantial literature has confirmed the importance of industry structure on the choice of
governance mode.” We use average subfield R&D expenditures divided by average total
expenses to control for such effects. Conventionally, the relationship of R&D expense is said to
encourage integrative modes, such as acquisition, in order to provide adequate administrative
control for coping with higher degrees of human and dedicated capital specific to a transaction.
Using this logic, we might expect a positive relationship between R&D expense and partner
buyout.

Park and Ungson (1997} did not control for exogenous forces, but did find that a series of
dummy variables related to the partnership influenced the buyout decision. They found that
partners with the same SIC code were less likely to acquire their partners, partners having a prior
relationship were more likely to end in acquisition, partnerships involving technology transfer
were less likely to end in acquisition, and partnerships involving multiple products were more

likely to end in acquisition. We test for some of these same effects, but not all. By definition,
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our sample includes partners from different SIC codes and parinerships involving technology
transfer.

Park and Ungson (1997) have highlighted the important moderating role that prior
relationships have on the effect of cultural differences on partrnership dissolution. While they did
not test for whether this same effect holds for partner buyouts, it may be reasonable to expect
prior relationships to moderate either the degree of endogenous uncertainty or the relative rate of
learning in collaboration versus hierarchy. We did not include prior relationships in our formal
presentation because to the extent that cultural dimensions influence the choice of prior
relationships with the partner, including a measure of prior transactions in the model] would
confound our ability to interpret the results. In runs not reporied, we did, include a dummy
measure for prior relationships, consistent with the measure employed by Park and Ungson, but
found no significant relationship in any of our models. Surprisingly, only 7.0 percent of the
partnerships had a prior relationship, a number significantly below Park and Ungson's 26.0
percent in the electronics industry. Apparently, it is more common to initiate a relationship with
equity transactions in the biotechnology industry.

Target firms having more commercial partners may not be attractive buyout candidates
because commercial opportunities to exploit their technology may be siphoned off by others. To
approximate the declining marginal threat of preemptive bidding or acquisition by each
additional partner, we used the natural logarithm of the target firm’s number of current
commercial alliances. The number of partners was taken during the year of the event. In the
event of right-censored cases, the measure was taken in the last year of the observation window.

Bioscan provided this information.
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If the transaction was a joini venture an indicator variable was classified as a "1", and "0" if
it was a minority equity investment. Joint ventures are thought to provide a real option that is

more proprietary than is the case for minority investments.

Insert Table 2 about here

RESULTS

Table 2 provides descriptive statistics and correlations for the variablc;s. Because of concerns
of multicollinearity between Uncertainty Avoidance and the Cultural Distance variables, as well
as the small number of events, we opted to present three full models relating to our hypotheses.

Table 3 presents the full (columns 2, 4, 6) and reduced (columns 1, 3, 5) models with the
parameter estimates for the hazard of partner buyout. To ascertain the degree of model fit,
likelihood ratio tests were performed on the incremental and full models. Each test produced a
chi-square statistic well above the critical value (p < 0.001), indicating that the overall fit is good.
The hypotheses for the individual interaction coefficients are tested under one-tail t-tests. In each
of the full models, the hypothesized interaction is positive and significant. These findings are

consistent with our expectations.

Insert Table 3 about here

In mode] 2, the positive coefficient on the interaction (p < 0.05) between Uncertainty
Avoidance and Power Distance is consistent with the expectations offered in hypothesis 1. It
suggests that established firms from cultures higher in UA and PD should be more likely to buy

out their partners.
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In models 4 and 6, both the positive coefficient on the interaction (p < 0.10) between
Hofstede’s Cultural Distance and Power Distance as well as the positive coefficient on the
interaction (p < 0.01) between Ronen’s Cultural Distance and Power Distance are consistent with
the expectations offered in hypothesis 2. It suggests that when partners that are more culturally
distant and established investors are higher in Power Distance there is an increased likelihood of
partner buyout.

Since the remaining variables in the models have no hypotheses related to them, we use a
two-tailed test to assess the significance of relationships. The only variable that demonstrated a
significant effect was Target Firm’s Number of Partners. As was expected, it was negatively
related to the hikelihood of partner buyout. This variable should approximate how proprietary the
buyout option is. The more partners a target partner has, the less proprietary is the option. The
variables relating to exogenous uncertainty, subfield value, and subfield R&D expense were not
significant. Neither was the indicator variable distinguishing joint ventures from minority
investments.

Table 3 also includes the competing hazard results for partnership dissolution in columns 7-
10. These results indicate that Uncertainty Avoidance and Ronen’s Cultural Distance is
negatively related to the likelihood of dissolution. The latter result is consistent with those found
by Park and Ungson (1997) in studying the electronics industry. They did not examine the effect
of Uncertainty Avoidance. Furthermore, in comparison with the findings for the partner
acquisition models, these findings demonstrate that national culture attributes influence partner
dissolution differently.'®

Consistent with previous studies, we focused mainly on aggregate measures of cultural

distance. However, Hofstede (1980) suggests that partner differences for power distance,

23



uncertainty avoidance, masculinity, and individuality may represent important areas of conflict
among partners. In addition, recent research suggests that absolute measures of cultural
“distance” may obfuscate directional differences among individual cultural attributes (O’ Grady &
Lane, 1996). As a result, we also tested measures of cultural distance that are specific to
individual attributes. These variables are calculated the same way as illustrated in equation 3,

however, they only apply to a single attribute.

Insert Table 4 about here

Table 4 reports the parameter estimates for cultural distance measures that are specific to

Hofstede’s individual attributes of national culture.!'

We provide only the full models including
the interaction. In model 1, the positive coefficient for the interaction between Power Distance
and Cultural Distance/Partner Differences in Power Distance is consistent with hypothesis 2.
Also consistent with Hypothesis 2 is the positive coefficient for the interaction between Power
Distance and Cultural Distance/Partner Differences in Uncertainty Avoidance. The interactions
in models 3 and 4 involving differences in Individuality and Masculinity, respectively, were not
significant. These findings support our a priori expectation focus on Uncertainty Avoidance and
Power Distance, and also support the arguments by Hofstede that these two dimensions of
national culture have the greatest bearing on organizational phenomena.

Given that partner differences in Uncertainty Avoidance and Power Distance seem to be the
two dimensions of national culture which best explain organizational phenomenon, we created a
cultural difference measure incorporating both of those dimensions. The model is illustrated in

column 5 of Table 4. The positive and significant interaction (p < 0.05) is consistent with

expectations for hypothesis 2.
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DISCUSSION

The role of national culture on governance choice has been frequently studied. However,
these studies have largely focused on the initial governance decision or partnership termination,
giving little attention specifically to partner buyouts. This oversight is consequential, given the
high incidence of acquisition of joint venture and equity partners. By explicitly considering the
role of national culture on partner buyouts, we extend a growing body of literature that examines
the incremental nature of investments in joint ventures and partner firms iﬁ knowledge-intensive
industries. Although we are the not the first to characterize equity collaborations are compound
options, our study is the first to attempt to theoretically explain the role of national culture on
partner buyout. Partner buyout represents the exercise of the first stage option, while future
discretionary investments represent the exercise of the second stage option. Real option theory
suggests that firms should choose to invest incrementally in the face of endogenous uncertainty.
It also suggests that firms will be more likely to commit to the next stage when they can learn
more by committing, thereby reducing endogenous uncertainty.

We have built upon option theory to suggest that partner buyouts will be influenced by three
factors: exogenous variables, endogenous uncertainty, and the rate of learning inside versus
outside the firm. Our central argument is that attributes of pational cuiture bears upon these
latter two factors. Specifically, we argue that both uncertainty avoidance and cultural distance
increases endogenous uncertainty. This is likely due to the inability to perceive the potential for
opportunistic behavior by partners, or information asymmetry between partners. As a result of
such uncertainty, established firms will shy away from aggressive commitment to growth
opportunities, they will invest incrementally. Firms from cultures that are high in power distance
are expected to transition to hierarchical governance because it is in hierarchies that they operate
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and learn most efficiently about growth opportunities. Thus, it is the combination of high
endogenous uncertainty and the ability (or prospects) to learn more efficiently after internalizing
the partner that leads to partner buyout.

Our empirical findings are consistent with the expectations noted above. Uncertainty
avoidance and cultural distance are argued to contribute to endogenous uncertainty, while power
distance is argued to impact the relative rate of learning in hierarchy relative to collaborations.
Established firms from high UA home country cultures are more likely to buy out partners when
they are also high in PD. Partners that are culturally distant are more likely to buy out partners
when they are also high in PD. These findings suggest that it is the combination of endogenous
uncertainty and effictent learning at the next stage that promote commitment via partner buyout.
They are robust to different measures of cultural distance emanating from work by Hofstede
(1980) and Ronen and Shenkar (1985). Distance measures using Hofstede’s dimensions of
Uncertainty Avoidance and Power Distance seem to mostly explain endogenous uncertainty.

Upon examination of country values for UA, Japan is among the world’s most uncertainty
avoidant cultures (about 1.5 standard deviations above the mean; see Hofstede, 1980; 315).
According to our research findings, Japanese firms might be expected to exhibit high levels of
anxiety with respect to both endogenous uncertainty and exogenous uncertainty. Therefore,
Japanese firms will place greater intrinsic and extrinsic value on maintaining the equity
collaboration. Indeed, our findings suggest that firms high in UA (including those from Japan)
are less likely to acquire their collaboration partners and less likely to dissolve the partnership.
These findings support those of Hurry et al. (1992) and Chang (1995) who found that Japanese

firms were more likely than U.S. firms to retain their holdings in international joint ventures.
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A Framework for Understanding Intentions of Foreign Partners

Using Hofstede’s dimensions of Uncertainty Avoidance and Power Distance there is
potential to create a broad framework by which future studies can examine partner buyout
decisions in particular, and sequential investment more generally. In Table 5 we located
countries based on only two measures: Uncertainty Avoidance and Power Distance. Since these
measures are specific to the established firm, and not the relationship between partners, we can
develop a general framework of tendencies toward partner buyout. Since -firms domiciled in
France and Japan are high in both Uncertainty Avoidance and Power Distance, we expect them to
be most likely to buy out their partners. The second most likely group to buy out partners
consists of firms high in Uncertainty Avoidance and medium in Power Distance: Germany, ltaly,
and Switzerland. Finally, firms from countries that are medium in both PD and UA (Australia,
Canada, the United Kingdom, or the United States) may also demonstrate a notion for partner
buyouts, although to a lesser extent. Established firms from other countries are less likely to
exhibit a tendency to buy out their partners either because there is low power distance or low

uncertainty avoidance.

Insert Table 5 about here

Of course, cultural distance is not depicted in Table 5. According to our theoretical
expectations, even established firms from uncertainty avoidance cultures may display a tendency
to buy out partners if they are culturally distant. The expectations presented in Table 5 can be
altered to reflect cultural distance. For example, France and Japan are especially likely
candidates for buyouts of U.S. partners because they are high on all three cultural attributes:
Power Distance, Uncertainty Avoidance, and Cultural Distance. The framework can be extended
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to partnerships not involving United States target firms. For example, the tendency for Japanese

firms to acquire Japanese partners may be muted somewhat because of a lack of cultural distance.

At the same time, because of high cultural distance, firms from Australia, Canada, the United
Kingdom, and the United States may demonstrate an increased tendency for acquiring Japanese
partners. We believe that these propositions are very deserving of more attention in samples
involving multiple industries and entry into multiple countries.

We should note several limitations of this study. Although our sampling methodology was
comprehensive for nearly the entire life of the biotechnology industry, the number of partner
buyout events is small. Nevertheless, we managed to attain statistical significance for our key
variables and stability across a number of models containing firm-level and/or industry-level
control variables. A larger sample would allow disaggregation of joint ventures and minority
equity partnerships. Our study focused on a single industry, and sub-segments within that
industry. While these segments are distinct from one another, future research should attempt to
verify the expected relationships in other industries, including both R&D intensive and more
stable industries.

Parkhe (1991) suggests that formal training programs can enhance cultural understanding
and may moderate the relationship between cultural variables and the duration of global
alliances. These integrating mechanisms may have an important influence on the relative rate of
learning in joint ventures versus acquisition, and hence, may play a role in the buyout decision.
Unfortunately, since we lacked data on the extent of cross-cultural training programs, we could
not examine this issue. However, we believe that our theoretical framework offers an interesting
new opportunity to ascertain how integrating mechanisms may influence the relatively

vnexplored phenomena of partner buyouts.
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Previous research has demonstrated that companies use collaborations when partnering with
culturally distant partners. Thus, our sample of equity collaborations may reflect some restricted
range of cultural distance. Indeed, means scores of cultural distance varied significantly when we
examined a broader sample of transactions involving both equity collaborations (0.64) and
outright acquisitions (.036). Thus, our study, and any study examining the effect of national
culture on partner buyout will suffer from such a bias. This will tend to weaken the results for
cultural distance. We have demonstrated, however, that even though we have sampled culturally
distant partners, power distance acts to moderate the partner buyout decision.

Overall, our study suggests that cultural attributes of the investing firm and cultural
differences between the investing and target firms play a significant role in predicting the rate at
which partner buyouts occur. It suggests that firms find value in flexibility in the presence of
endogenous uncertainty, and are quicker to exercise when buyout enhances the potential rate of
learning. The hypotheses developed here and the results we found offer some promising new

directions for future empirical research.
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ENDNOTES

' Other evidence of partner buyouts include Kogut (1989), who found that 24.0 percent of
joint ventures were acquired by a partner within seven years, and Mikkelson and Ruback (1985),
who discovered that 13.6 percent of firms having initiated minority investments either acquired
or attempted to acquire their partner within three years of taking an initial equity stake.

2 We are not without precedent in defining the scope of this research to encompass both joint
ventures and minority investments {e.g., Hennart, 1991; Pisanc, 1989).

} For Williamson (1985), the ownership advantage of the firm results from its superior
mechanisms for coping with opportunism.

* Although Hofstede is largely famous for his 1980 IBM natjonal culture study, he and his
colleagues later found several links between national culture and organizational culture
(Hofstede, 1991; Hofstede, Neuijen, Ohayv, & Sanders, 1990). In particular, the organizational
culture dimensions of need for authority and need for security correlated strongly with power
distance and uncertainty avoidance, respectively. Therefore, we restrict our analysis to only
power distance and uncertainty avoidance — cultural dimensions that capture both national and
organizational traits.

5 We are grateful to a reviewer who emphasized that cultural distance and uncertainty
avoidance are not equated to endogenous uncertainty. Indeed, they are merely constructs that
contribute to endogenous uncertainty. As pointed out on pages 6-7, endogenous uncertainty may
be represented by many factors.

¢ Either partner may hold the option to acquire the joint venture. Who is most likely to
exercise the option in the case of joint ventures turns not only on the strategic intentions of the
partners, but the relative competitive strengths of the partners--the partner possessing unique
complementary resources being the more likely to acquire the weaker partner’s stake (Hurry,
1993). Integrated firms investing in biotechnology have downstream skills in marketing and
distribution, and regulatory savvy (Arora & Gambardella, 1990). Although dedicated
biotechnology firms (DBFs) have important R&D capabilities, they frequently lack the cash
needed to invest in acquisitions. Furthermore, most integrated manufacturers of pharmaceuticals,
chemicals, and agriculture have a major goal of acquiring technical knowledge in biotechnology,
while only a handful of DBF’s aspire to become fully integrated (Office of Technology
Assessment, 1991). In our sample we found that six joint ventures were acquired by the
integrated partner and six joint ventures that were acquired by the DBF. Our focus on the
established firm as the holder also rests on our theoretical interest in understanding when firms
are more likely to commit to internalizing technical knowledge to capitalize on emerging
technologies, and not downstream skills.

7 Although the rate of acquisition (6.9 percent) by year three appears somewhat below rates
found in studies noted on page 3, to make our rate comparable we must also include acquisitions
by the DBF partner and allow for a three year window for the event to take place. In making that
adjustment we find that 10.0 percent of the total sample (14.8 percent of joint ventures and 8.9
percent of minority investments) was terminated by acquisition by one of the partners within 36
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months. This, then, is consistent with previous studies.

® The Cox method uses only information about the relative order of duration times, instead of
the exact timing of events. Hence, the Cox method involves some loss of information,
potentially inhibiting mode] estimation. This same feature makes the Cox model an attractive
one when one has no prior expectations about time dependence. Another reason to question the
validity of the Cox partial likelihood model for our data is that our number of events is relatively
few. Although partial likelthood models are asymptotically efficient when the sample size is
large (Efron, 1977), when the sample size is small, the precision of the partial likelihood
estimates can be much less than that for maximum likelihood estimates (Coleman, 1981). We
estimated a second model using maximum likelihood. Maximum likelihood methods require
specification of a baseline hazard function. We chose the exponential specification because it is
the parametric equivalent to the Cox method. The results from that estimation produced a
pattern of relations identical to those found via the Cox estimation, with slightly less
significance. This supplemental analysis provided evidence for the robustness of the results
reported in this paper.

? We also examined the effect of industry structure using number of rivals active in each of
the 123 product areas for each year throughout the publication of Bioscan (1987-1995). We did
not include this variable in the formal presentation because it had no substantive impact on the
model, and there was substantial colinearity with other variables in the model (R&D Expense and
Subfield Value).

' We also examined whether dissolution was influenced by an interaction between cultural
distance and power distance, and uncertainty avoidance and power distance. Log likelihood ratio
tests indicated no such interaction existed.

"' Weber, Shenkar, and Raveh (1996) also used distance measures for Hofstede’s individual
culture attributes, but focused on the impact on mergers and acquisition, not partner buyouts.
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Table 1: Cultural Measures and OQutcomes of Equity Collaborations by Country of Corporate Headquarters

Cultural Measures Outcomes of Equity Collaborations
Actual (Percent)
Country Hofstede’s Ronen’s Partner Partnership 3" Party Partnerships | Total # of
UA PD Cult. Cultural Buyout Dissolution Buyout Maintained Establish
Distance Category -ed Firms
Australia 51 36 0.026 Anglo 1 (100%) 0 (0%) 0 (0%) 0 (0%) 1 1
Canada 48 39 0.138 Anglo 0 (0%) 1 (50% 1 (50%) 0 (0%) 2 1
Denmark 23 18 1.745 Nordic 1 (50%) 1 (50%) 0 (0%) 0 (0%) < 2
France 86 68 1.617 Latin Europe 2 (40%) 0 (0%) 0 (0%) 3 (60%) 5 2
Germany 65 35 0.630 Germanic 0 (0%) 0 (0%) 2 (28.6%) 5(71.4%) 7 2
Ireland 35 28 0.530 Anglo 1 (50%) 1 (50%) 0 (0%) 0 (0%) 2 1
Italy 75 50 0.650 Latin Europe 1 (50.0%) 0 (0%) 0 (0%) 1 (50.0%) 2 2
Japan 92 54 3.104 Far East 3 (13.6%) 3 (13.6%) 1 (4.6%) 15 (68.2%) 22 17
Norway 50 31 1.667 Nordic 0 (0%) 1 (100%) 0 (0%) 0 (0%) 1 1
Sweden 29 31 1.859 Nordic 1(12.5%) 2 (25.0%) 1(12.5%) 4 (50.0%) 8 4
Switzerland 58 34 0.528 Germanic 3(17.7%) 1(5.8%) 3(17.2%) 10 (58.8%) 17 3
United Kingdom 35 35 0.083 Anglo 0 (0%) 1(7.1%) 0 (0%) 13 (92.9%) 14 3
United States 46 40 0.000 Anglo 10 (11.1%) 28 (31.1%) | 13 (14.5%) | 39 (43.3%) 90 34
Total 23 (13%) 39 (23%) 21 (12%) 90 (52%) 173 73
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Table 2: Descriptive Statistics and Correlation Matrix®

Mean SD | 4 3 4 5 6 7 8 9 10 11
1. Uncertainty Avoidance 53.143 18.157
2. Hofstede's Culiural Distance 0.632 1078 | 0.786 *
3.  Ronren’s Cultural Distance 0.343 0475 | 0653 * 0795+
4, Power Distance 40.804 8.141 | 0.823* 0572* 0268 *
5. UA*PD 2290.158 1283659 | 0.964* 0.794* 0573* 0918+
6. Hofstede’s CD * PD 30.817  57.567 | 0.869* 007> (728* 0711* 0.893*
7. Ronen's CD *PD 15023 22129 | 0.835* 0.879* 0.940* 0568* 0807* 0.876*
8. Exogenous Uncertainty 0.3191 0.103 |-0.035* -0.006 -0.004 -0.027* -0.029* -G.0O14 -0.013
9.  Subfield Value 5.736 1.095 | G.O5S0* 0.050* 0.099* 0.026* 0052* 0036* 0.106* 0.098 *
10. Subfield R&D Expense 41.423 11.846 | 0.135* 0.188* 0.201* 0052* 0.133* (.18 * 0205* 0.107* 0328*
11. Target's # of Partners 3.118 1.625 |-0.030* -0.177* -0040* -0.128* -0.112* -0.173* 0086 * -0.003 -0.021* -0.076*
12. Joint Venture 0.170 G375 | 0067 * 0035+ 0072* 0053* 0058+* 0.039* 0.073* -0035*% -0.109* -0.084* 0.164*

* Pearson correlations are significant at p < 0.05.
* Correlations are calculated using pooled cross-sectional and time-series data covering [73 equity partnerships and 9,843 one-month periods.
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Table 3: Partial Likelihood Estimates for Hazard of Partner Buyout and Partnership Dissolution

Partnership Acquisition Partnership Dissolution

Variable Name (1) {2y {3) {4) (3 (6) (7} (8) (9 (]
Uncertainty Aveidance -0.0278 -0.0338 -0.0179%

(0.0197  (0.0356) (0.0102)
Hofstede's Cultural Distance G.1899 -0.7904 -0.2919

(0.2100) (0.6699) {0.1823)
Ronen’s Cultural Distance 0.6992 -2.7992* -0.8394*
(0.4355) {1.5773) (0.4066)

Power Distance -0.0660 0.0996* -0.0262 0.0510* 040215 -0.0902*+* -0.0315

(0.0420) (0.0392) (0.0246) {0.0254) {0.0210) (0.0306) (0.0195
UA *PD 0.0012%¢

(0.0006)
Hofstede’s CD * PD 002197«
(0.0136)
Ronen's CD * PD 0.0003%* ¢
{0.0388)

Exogenous Uncertainty -2.0209 -1.8379 -2.3513 -1.8959 -2.3481 -1.8051 2.67961 3.1736 3.2658% 2.5622

{2.2834) (22630 (2.2545) (2.3054) (2.2898) (2.2970) {1.5885) (1.6273) (1.6409) (1.5882)
Subfield Value -0.0581 -0.0775 00612 -0.06606) -D.0736 -0.1045 0.1934 0.2007 02183 2045

(0.1951) (0.2020) {0.1962) (0.1976) (0.1954) (0.1988} (0.1637) (0.1631) (0.1638) (0.1634)
Subfield R&D Expense -0.0131 -0.0217 £.0143 0.0175 0.0154 -0.0220 0.0148 0.0140 (.0151 00124

{0.0165) (0.0174) (0.0170) {0.0172) (0.0168) (0.0174) (0.0164) (0.0162) (0.0164) {0.0162)
Target Firm’s # of Partners -0.4819**  -0.3797* 04524%%  04213*% -04567*F -0.3884* -0.4584*** (1 4982*** _Q485]*%** _4TT5***

(0.1627) (0.1678) (D.165%) (0.1632) {0.1637) (0.1622) (0.1291) {0.1303) (0.1310) (D.1289)
Joint Venture 0.6862 0.6543 0.6032 0.6359 0.6449 0.6671 0.1343 0.0792 0.0966 (.1550

(0.5065) (0.5057) (0.5020) {0.50083 (0.4886} (0.4954) {0.4955) (04911) {0.4917) (0.4976)
Log-likelihood Ratio S326.70%%% 324 72**% 326 08%*r 305 BE*¥F 325 14%*¥ 320 93kk | 32T §2HkR G 2PHr* 32T 20¥**  328.52F*F

* Standard error in parentheses

t p<0.10; * p<0.05; ** p<0.01; *** p<0.001
+ One-tailed t-test for hypothesized relations




Table 4: Partial Likelihood Estimates for Hazard of Partner Buyout

Variable Name (1) (2) (3) (4) (5)
Culwural Distance — Partper -0.4271
Differences in PD (0.6234)
Cultural Distance — Partner -1.3022
Differences in UA {0.74599)
Cultural Distance — Partner -0.1099
Differences in Individuality (0.8065)
Cultural Distance — Partner -0.5841
Differences in Masculinity (0.5007)
Cultural Distance — Partner -0.4084
Differences in (PD + UA) (0.3592)
Power Distance -0.0594 -0.0531* -0.0323 -0.0404 -0.0647 *
(0.0251) (0.0252) (0.0305) (0.0263) (0.0269)
Differences in PD * PD 0.0201 *¢
(0.0116)
Differences in UA * PD 0.0295 *¢
(0.0137)
Differences in Individuality * PD 0.0042 »
(0.0157)
Differences in Masculinity * PD 0.0183 ¢
(0.0145)
Differences in (PD + UA) * PD 0.0127 *¢
(0.0064)
Exogenous Uncertainty -1.9168 -1.6697 -2.2012 -2.0129 -1.7917
(2.2621) (2.2915) (2.2884) (2.3173) (2.2811)
Subfield Value -0.1443 -0.0984 -0.0560 -0.0664) -0.1110
(0.20606) (0.2014) (0.1964) (0.1960) 0.2019
Subfield R&D Expense -0.0195 -0.0204 -0.0140 -0.0143 -0.0212
{0.0173) {0.0174) 0.016%) (0.0170) (0.0175)
Target Firm's # of Partners -(.3839 * -0.3882 * -0.4597 ** -0.4460 ** -0.3734 *
(0.1659) (0.1635) (0.1659) (0.1641) (0.1652)
Joint Venture 0.5012 0.5850 0.6206 0.6045 0.5825
{0.5013) (0.5028) (0.5059) (0.5009) (0.4993)
Log-likelihood Ratio -323.94 **+ =324 T *** -327.43 *%k 326 88 *EF -324.14 **%

® Standard error in parentheses

T p<0.10; * p<0.05;** p<0.0]; *** p<0.001
¢ One-tailed t-test for hypothesized relations
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Table 5: Countries in Sample Located by Power Distance and Uncertainty Avoidance*

High Power Distance Medium Power Distance | Low Power Distance
High Uncertainty Avoidance
Austrit
Medium Uncertainty Canada : Ireland
Avoidance «, United Kingdom Norway
United States

Denmark

Low Uncertainty Avoidance Sweden

* The darker the background the more likely firms from these countries are to buy out their partners. .
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THE EFFECT OF NATIONAL CULTURE ON PARTNER BUYOUTS IN CROSS-BORDER
BIOTECHNOLOGY ALLIANCES

ABSTRACT

Thus stiady examines how national culture mffuences the likelitiood and rate of buyouts
among R&D equity allisnces and joint veniures in the biotechnology industry, We hypothesize
that the interaction of specific national culture attributes and cultural differences between alliance
partners bear upon: a) the amound of endogenous uncertamty surmounding the potential
integration of the target firm and b) the marginal rate of leaming in hierarchical versus
collaborative govermance. Applying & competing hazard model 1o a sample of 173 joint ventures
and minority equity collaborations in the biotechnology industry, we found that investing firms
from high power distance and high uncertainty avardance countnies are more likely to buy out
their allisnce partners, Furtbermore, greater cultural distance between dlliance partners increases

the likelihood of panner bovour when imvestung finms are from high power distance countries.



As knowledge imensive industries became increasingly global, lugh tech firms are
comfronted with the strategic challenges, opportunities, and risks associated with cross-honder
allances. Indesd. conrsiderable managerial and scholarly mienten has boen paid 10 not only the
benefits ¢f such alliances, but also on the transactonal difficulties wronght by alliance partoers
from dilferent national cubtures. However, iost of these efforts have focused on the cheice of
initial povernance mode (e, . Etramilli, 1996, Kogut & Singh, 1988, Shane, 1992 The presant
study is motivated in three respects. First, it is becoming clear thal povernance decisions may
involwe @ strategy 1o gequentially invest equity 10 an alliance partner over ume {Chang, 1993,
Penner-Hahin, 1998), Sécond, pannerships ofien [erminate with scgiiisition (Falu, 1998; Hurry,
Kogut, 1991; Miller & Bovwman, 1997) as apposed to other ferms of termination, such as
dissolution or third panty boyouss  Third, bttle research w date has explicitly pramined whether
national culwre charmeteristics influence pamems of sequential investment and the particulas
maxle of alliance termination.

This paper (s an avtempt 1o fill the gaps noted shove by examining the role of national
cultizre on the likelibeod and rete of buvouts among R&D eyuity alliznces and joint ventures in
the biotechnology industry, Partner buyouts are a relatively commaon occurmence in otber
knowledpe-intensive industries. For example, Park and Russo ( 1956) found that 16.2 percent of
joint ventures in the electronics industry were acguined within three vears of founding, while
Chon (1991 has fosmd that 136 percent of munority investments ended in acquisition within one
year of initiption.” Yel, despite their frcquency, very few studies have cxplicitly treared panner
buyouls as a disiinct form of pastnership lermnation. This is unforunme hecanse Park and
Rugso (1996) and Park und Ungson {19971 argue that termanstion by acquisition and termination

by digsolution may be drven by entirely different faciors,



Like our study, Kogut (1991 ) exsmuned the partner buvout decisson trough an option (heory
Jens, Whereas his dliady exaranes the role of exogenous [aciors on buyouls, our focus s un
endogenous unceriainty and the tmpact of national culture. To date, only Fark and Ungion
(1997} have exanined the role of national culture an the panner buyout decision. They reveal
some evidence that cultural distance increases the likelibond of buyout of the joint venture, even
after controlling for other unportant factors such as organizational and operational differences
belween pariners, the type of wansaction, and the incidence of prior ransactions between
partners. Unfortunately, since their focus was emmination by dissolution, they do not develop
any & priori theoretical argoments abouot the determinants of buyounts. Neither do they offer any
empirical evidence regarding the effects of dimensions of culture other than culmral distance.

There are other ressons o believe that sstional culiure may play an impertant role in the
pariner buyout decmion, Chang (1995) and Hurry et al, (1992) found ihat sequeniial investinent
patierns were foind 1o dilfer across 1.5, and Japanese venture capital fioms. Relative 10 11.8
firms, Japanese Nioms exhibll incremental approachies (0 expansaon. Subsequent 1o new:
mdicating venture success, Japanese venture capital firms lended to upgrade a veniure investiens
1o & joint venture or scquisiion, while 115, flems tended to sel| thelr ownership stake. Chang
{ 1995) quesiions whether the sequeniial investment paftern holds for western finmns, ressoning
that cultural and mstitutional background of non-western firm favor an lncremental aud
evolutionary approach ta investment. Although he does not test this propotiiion, e encourages
study of the matier.

Hofstede (1580) defined national culture ax the collective programming of the human mind.
His dimensions of culture are well krown and include uncertainty avoidance, powrer disiance,

manculmity-femininity, and individualism and vary comsiderably acnoms countries.



Understanding which cultural dimensions bear upon the decision (o buy out & partner may shed
light on several important 1ssves. For instance, ivesting firms in knowledge-intensive indusines
would benefit from knowing how target Arms from different cultures tend to respond 1o
sequential investment behavior by pariners. This £x anie knowledge may prove helpful in
segotiating the terms of R&D eguity collaborations. Similarly, collaborating firms would be
mdvised to understand whether foreign partners are Hkely to consider them an acquisition
candidate. Al a broader level, national cullure may have significant implications for
understanding the l=vel and type of commmment firms make in emerging, high tech indusines.
We explicitly examine the effects of natlonal culture on the rate of pariner buyout across
twelve different countries. Our hypotheses are developed ssing aggregate measures of culural
distance by Hofstede (19807 and Ronen and Shenkar (1985), as wel| 2z more specific dimensions
of culture selating 1o the investing firm. Using & tme varving imodel, we test these hypotheses on
a sample of minority investments and joint ventures in the biotechnology industry. In the pasi
twor decades. the hotechnology mdustry has grown explosively, largely due to the recognition
that bistechnology could disrogpt old markets, create new products, and cheapen curmeil
manufacturing process. Vinually every developed country has targeted leadership in

haotechnology as & national goal (Office of Technology Assessment, 1991,

BACKGROUND

Following Kogut { 1991 ), we charsctenze R&D equity collaborations as a two-stage
compourd option; whereby investing firms holding a limited eguity stake in b target firm can
track knowledge development and {market and fechnological) opporiumities in industries. Such

equity collaborations allow firms to maintain strategic flexibility 1o respond to industry trends



that are difficull to predict. Following the initial equity investment, exercise of the first stage of
the option 15 represented by the full acquisition of a farget pariner. In the case of R&D
partnerships where an investing firm has taken 3 minority eguity stake, pariner buyout refers to
the acquisition of the R&D supplier/panner. Parner buyout for joimt ventures refers to the
stquisition of the joint ventire by one of the parents.’  Exercise of the second stage growth
option 15 represented by making further discretionary investments in research or commercial
opportunitics resulting from the first stage commuitment, In this view, eguity collzsborations may
be initizted as 3 way to manage endogenous and exogenoos uncertamty. Exogenocus and
endogenous uncertainty have different effects on the decision to commil additional capital (Dixi
& Pindyck. 1994; Ravoli & Salonio, 1996),

Exogenous uncertriniy cannol be reduced by the actions of the Arm. In the case of emerging
lechnolagy industries, exogenous incertainty eaists when, lor example. the technological
trajectory of the industry |s indeterminate, industry infrastructure s lacking, andfor when key
legislation atfecting the industry is pending. Given these conditions, the premature acquisition of
firms developing emerging technologies may mmpose considerable risks because the mvesting
firm gives up the aption of waiting for new information that might affect the desirability or
timing of the investment The ability to delay irreversible {nvestment expenditures unti)
EXGESDOUS nncenainty s resolved can be an important source of flexibility in a project and
profoundly affect subsequent decisions 1o invest {McDonald & Siegel, 1986),

By contrast, endogenous uncertainty can be decreased by actions of the fivm. Potential
sourecs of endogenous uncertainty for the investing firm include” expansion e unfamilis
intertiational markets, integration of firms from diverse cultures, imtiation of R&D projects that

take Ume (o develop, or inability ta assess the target firm’s knowledge. This form of uncertamry



15 primarily resolved by leamiog; thal is, actually performing the activities associated with a
given project. Previous rescarch suggests thal greater endogenous uncerainty increases the valie
of information, and thus, increases incentives (o invest in knowledge peneration or acquisition
(McCardle, 1985). In the presence of endogenous uncertainty, the key characteristic that makes
the investment in knowledge so attractive |s the ability to temporarily or permanently suspend
further equity investment if the expected value of the completed projects declines due 10
exogenous shocks. Roberts and Weitzman { 1981) have shown that if leaming is enhanced by
moving to the next stage of the project, there is an Incentive to speed up the rate of commitment.
We arguoe that it 15 the combination of endogenous uncertainty and enhanced learning by
moving to the next stage thal motivates the decision to commil incrementaliy. This staged
investment approach takes on valoe when internalizing the pariner increases the rate of learming
about the project In this sense, exercising the buyout of 4 partner is comparable to the exercise
of a call option on equities thal pay dividends. In the presence of dividends {ihat come in the
form of learning wdvantages) there may be an Incentive Lo exercise the partier buyoul option
garly. IF the target tumns cut 1o have skills that are relevani for the partner but cannot be easily
transferred acroxy firm boundaries after a brief interchange, o buyout may be the onrly viable
aliernatives. Relutbive to arm's-length contracts, nternalization Tacilitates transfer of
fechnological capabilities because the acquirer can tap imoe its repository of social knowledge thal
structures coopemtive action. Acconding 1o Kogut and Zander (1997), this difference in the
margical efficiency of technology transfer constitutes the ownership advantage of the firm.'
Internalizing the parmes firm may incresse the efficiency of knowledpe transfer, thus enabling
the firm to reduce fature R&D costs so that growth opportunities can be exercised al a lower
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In sum, there are a1 jeast three important factors which need consideration when examining
determinants of parner buyouts: (1) the level of exogenous uncertainty, (2) the level of
endogenous uncertainty, and (3) the relative rate of leamning inside versus outside firm
boundaries. Unless endopgenous uncertanty (2) 15 present, the relative rate of leaming inside
versus gutside the firm (3) will have no consequence. This implies an interaction effect. In thig
paper, we focus explicitly on the expected interaction berween endogenous uncerainty and
learning. In the presence of endogenous uncertainty firms will invest sequentially when auch
commitmen? yields information about fuiure opporunites. Firms that learn more efficiently in
hierarchies are candidates to buy out their partmers.

In the next section we describe cur mam thesis: thar rational culture trais and cultural
differences between partners should contribute 1o endogenous uncertainty and rates of leaming in

bierarchy, and therefore, should bear upon the buyout decision

HYPOTHESES

When valuable, bt inexplored lechnalogy 18 resident in 4 target firm, investing firms differ
in terms of how leaming activities are to be organized  Consistenl with previous research {e.g.,
Adler, 1991, Hofsiede, 1991, Olie, 19534, Osbom & Hagedoom, 1997, Powell, Koput & Smmith-
Doerr, 1996), we argue that the cultural stributes of among investing firms are principal
deternunants of how firms choose to orgamze learmng sotivities. We molivate our hypotheses
using iwo of Hofstede's (1980) dimensions of national culture: power distance and uncertainiy
avoidance. 'We believe thal these two dimensions are the most relevant in the study of pastner
buyouts for several ressons. First, as noted by Hofstede, “Of the four dimensions of national

cuhture, power distance and uncertainty avoidance in particular affect our thinking about




organizations, Organizing always demand the answering of two guestions; (1) Who has the
power to decide what? And (2) What rules or procedures will be followed 10 altain the desired
ends 7" (1991 1407 " In comrast, Hofstede believes that while his other two dimensions,
masculinity and individualism, broadly reflect the values of the national culture, they imply little
about administrative practices within organizations. Consistent with the importance placed on
power distance #nd uncertainty avoidance ingide arganizitions, these two dimensions have been
the most pervasive in research examuning the behaviors of multinational corporation as
evidenced by the work of Erramilli {1996), Gatignon and Anderson (1988), Kogut and Singh
(1988), and Shane (1993). Finally, Hofstede (1991) arpues that various combinations, of power
distance and uncertninty avoidunce correspond directly to each of Mintzberg’s (1983) preferred
authority configurations and coordinating mechamsms, thereby capturing both national and
organizational traits, I seems thal power distance and uncertainty avoidance are the most
distinctive culiural dimensions which influence orgamzational structure and functioning
(Hoecklin, 1995)

We argue that power distance of a national culivre will influence the degree 10 which the
investing firm can leam in hierarchy. Also, uncentainty avoidance and cuftural distance are

argued ta contribute (0 endogenous uncertainty m the equity partner relationship,”

Power Distance and Learning Ingide versus Outside the Firm

As noted, Kogu! snd Zander (1992] point to the important differences in leaming efficiency
across governance modes. They argue thal it is more efficient 1o transfer complex knowledge
within the houndaries of a firm because leaming processes are & function of shared values and

assumptions. If sational culiire embodies social knowledge and organizing principles, It



therefore hears upon the expected efficiency of leamning subsequent 1o panner buyout. Firms
from cenan culiures may learn more efficiemly when intemalized, while the marginal rawe of
learmng in hierarchy. may be Jower for firms from other cultures. Hadl (1976) argued that
cultures vary greatly m (he processing of information and patterns of communication.

One culturp! attribute that shoutd influence the rate of leaming in hierarchies relative to
collaborations 15 power distance (PIY). Power Distance is defined as “the extent to which
members of 4 society accept that power in institutions und organizstiony is distributed unegually”
[Hofstede, 1985: 348-349). Az applied (o organtzations. control, decision making, and authority
are likely 10 be highly centralized (Hofstede, 19800 Acquirmg firms from cultures characterized
a8 high PD operaie most comfortably w hierarchy. In such countries, we expec! the marginal rate
of leaming or technology transfer to be highest i hierarchy. Indeed, Hofstede (1991) discusses
the implications of culture in an impartant learning context— in s¢hools. lo kigh PD cullures,
such as Japan, learning is structured and hierarchical By contrast, learning is loose and more
unstructured in Jow FD cultures.

Une mighl expeet thal firms from high PD culiures will move directly o outright
acguisition, and avoid the first stape equity collaboration. Consistent with this expectation,
Shine (1993} found thar the higher the PD, the greater the likelihood of hierarchical control in
transactiions. More recently, Ermamill (1996) found that firms from coontnes with higher PO are
more likely to seek majonty ownership In foreign subsidianes.

I the absence of endogenous uncertamnty, firms from high PD cultures will acquire outright.
However, in the presence of endogencus uncertatnty, they will Invest incrementally, beginning
with the first stage equity collaboration. Several cullural atiributes influence endogenous

uncertainiy,
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Uncertainty Avoldance, Cultural Distance, and Endogenous Uneertalnty

The study of pational culture on governance modes has predominantly focused on
ransacuon cost explanations, where the culiural aunbutes or panner differences in national
culiure are expected lo moderate the ability of managers to perceive the polential for
upportunisiic behavior by partners (Hammigan, 1985) As noted earher, these transaction cosis
were found 10 be a key determinant for disselution of equity partmerships and joint ventures and
have been carefully articulated in the literature, Buiding on previons research, we argue that
uncertainty avetdance (UA) and cpltural distance (CD) are two bmportant contrbulors o
endogenous unceriamnty

Unecertuinty avoidance (UA) is defined us the “depree o which the members of 4 society feel
uncomfortable with uncertamity and ambigusty, whech leads them to suppont beliels promising
certainty and 10 mmaintain institutions protecting conformin” {Hofaede, 1985: 348-349). In an
organizational context, having hugh levels of UA leads managers to make ess nsky decisions and
develop coping mechunisms to control uncertaimty, such as developing complex systems of rles
and regulations and following structured, ntual behavior (Hofstede, 1980).

Uncertainty avoidance was shown (o be an important predictor of foreign marke! entry
modes. For instance, Kogut and Singh { 1988} found that multinational corporations from
culiares high in UA are more [ikely 10 choose joinl ventures or greenfield entry mides over full
acquisitions. These suthors atribute this result 1o the fact that the uncertainty associated with
integrating the managemenl teams of hoili subsidiary and parent firms is untenable. Therefore,
these firms are more comfortable with either a preenfield investment or establishing an equity
pantnership with the host county target Shane (1993) found that frms from high UA societies
favor licensmg over acquitiion-type entry modes.



Given their proclivity toward rigk avoidance, it 1s not surprising that firms from high UA
culmres prefer staged invesiment 1o outnght commitment. Af the same time, we expect firms
from high LA cultores to benefit from a transition toward hierarchy because of the pdded
striscrure :n place o control opporunistic behavior, When firms are from coltures that are also
high in power distance, we expect there is added incentive to intemalize the targel Ami in prdes
o leam about growth opportumttes more efficiently. Qur proposinion that high PD, lngh UA
cultures are gquicker to intemalize appears consistent with arguments made by Hurry et al. (1992)
and Chang ( 1993), who asseried that Japanese firms, relative to LS. firms, were more [ikely to
eventually acquire target firms. By contrast, LS. firms are more likely to sell their equity
posinons in target firms foliowing the target firm's initial public offenng. Indeed, according 1o
Hofsiede {1980), the Japanese are ranked significantly higher on both PD and UA compared 10
the United States.

Hypathesis 1 When established firms are from caltures ranked high in uncertainty

avendance and high in power distance, partner buyouts are more likely

Iny the passage above, we argued that estublished firma from culiures with kigher power
distance learn more efficiently from their partners, and that the marginal incentive to scguire
(heir parmers is highest when the relationship is confronted with endogenous tnceriainty, While
unceriamty avoidance is one dimension that accentuaies endogenous uncenamy, cultural
disrance (D) berween the partners may also influence the amount of endogenous unceriny,
Cultural distance i defined as the degree 10 which the home country eulture of an mvesting fim
i dissimiiar from thal of the hosi country market and firms operating therein. When there is
more cultural distance between partners. the ability to effectively observe and predict

opportunism among pariners is hindered (Kogut, |988), leading to higher potential transaction

12




costs. Here, transaction costs represent communicstion and control costs embodied (o cultural
differences.

A large body of work has focused on initial govemance choice and found cultural
differences lead firms 1o shy away from hierarchy (Kogur and Singh, 1988; Gaugnon and
Anderstm, |988; Shane 1993}, Other researchers have attended 10 the role of caltural distance on
the stability of existing partnerships, finding that it contnbutes w0 & higher rate of pannership
dissolution (Harrigan, 1985; Barkema, Bell, & Pennings, 1996; Barkema, Shenkar, Vermeilen,
& Bell, 1997; Park and Ungson, 1997). More relevant to our study, Olie (1994) and Elsass and
Veiga (1994) argued that the blending of diverse cultures lends to be i challenging obstacle to
successful mergers. Indeed, cultural differences between firms was found 1o predict stress,
negative attinedes toward merger, and the lack of cooperation between firms subsegaent to
merger (Weber, Shenkar, & Raveh, 1996)

Thesz findings supgest that for existing pantnerships, cullural differences raise the degree of
endogenous uncenainty facing partnerships, and the endogenous uncertunty facing prospects for
suceessful mergers of the firms. The successful transfer of knowledge among culturally distant
partners 15 an indelermnale process. This view 15 captured clearly by Luostaninen, who defined
cultural distance #s “the sum of factors creating, on the one hund, a need for knowledge, and on
the other hand, barmers to The knowledge flow and hence afso for flows between the home and
the target countries™ (1980; 131-132).

Congistent with Hypotheses 1, we arguee that when endogenous uncertainty 15 combioed with
more efficlent leaming in hierarchy (Le, high PD), parmner buyouts should ensue. As a resull,

when partners are cultorally distant and the investing firm 15 from a culture that is high in power
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distance, we expect there to be added incentive to Internalize the target firm in order to leam
about grawth oppomunities more efficiently,
Hypothesis 2: When parinérs are more calturally distant and the established firm is ranked

high i power disiance, partner buyouts are more likely.

RESEARCH DVESIGN

Sample

We drew a sample of miponty equity collaborations and joint venlures involving dedicated
biotechnology firms (IDBFs) from the North Caroling Bisrechnology Center (INCBC) Actions
Dariabase. This database includes detailed information regarding over 4,000 relationships and
ransachions among firms in the biotechnology industry since 1978, In particular, the NCBC
database includes the following transaction characteristics: d) whether the transaction involved an
exchanpe of equity via 8 minonty invesiment or a joint venture, b) the transaction date, ¢ the
identity and number of parmers involved, d) the type of panners involved (i.e., DBF, established
firm, government, or university), &) each party’s home couniry, f) the wechnologicat subfield, and
g) & general description of each ransaction. All transactions were cross-validated with a similar
database, Bioscan. In the event that the transaction dates differed across sources, we uszed the
earlier ¢f the two dates.

In studying the NCBC Actions database and comparing with Bioscan we collected
information on 618 eguity colluborations. This ariginal sample was reduced for three theoretical
reasons. First, our comptled data were restneted to ransactions mvolving only two parties, @
target DBF domiciled in the United States and established frms having core businesses outside
of lotechnology. We believe 1115 easier 10 identify the integrared manufacturer as the holder of
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the cafl option to scquire, a belicf consistent with Hurry er al, (1992), This is particulary
reasonable i cases where established firms take & minonty equity stake in a DBF. These cases
constitute §3 8 percent of our final sample. Detenmining who holds the call option i more
challengimg n joint ventures, where both parties contribute eapital and knowledpe to a4 jointly
awned und controlled entity.® We control for likélihood that joint ventures may be bought out by
the DBF by including a jount venture dummy vanable and by modeling jomi veniure buyouts by
the DBF firm a5 4 competing event.

Second, we restnicted our sample to include oaly four broad subfields: a) therapeutics, b)
diagnostics, ¢) agnculivee (ag/bio), and d) eupplier/specialty chemical. These subfields accoun
far a large majority of all firms dedicated to biotechnology (Dibner, 1992), This focus on the
largest subficldy was necessary because of our need to huve o critical mass of public firms o
penerate stock marker indices Tor each subfield Tor our measure of exogenous unceramiy.

Fimally, we focus on eguity eollaborations with DBFs domiciled in the United States. This
enabled us to benter contral for exogenons events specihic to country boundares. Given these
constraints on our database we identified 248 equity eoltaborations infiiated between 1978 and
1993, Of these, we were unable 1o obtan the precise starung dates of 30 transacuons, despite
supplementing our search using LexisMexns und SEC Schedule 13D filings.

We made considerable effon to venfy the cutcome of each pannershup. If the December
1995 issue of Hiovcan listed the equity parinership a4 ongoing, the wansaction was coded as
nght-censored, Oitherwise, a systematic search was undertaken to understand the natre of the
transaction termination. NCBC and Bioscan dats were supplemented with a search of Emst &

Young Biotechnology Indusiry Kepons, Predicast’s F&S Index of Corporate Change,
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Lexis/Nexis, and SEC Schedule 13D filings. From this effort we were able 1o verify the 1iming
and outcome of 173 equity partnerships constituting our final sample.

Of the | 73 wansactions in our final sample, 23 were terminated by partner buyout by
established [rms, 39 were dissolved, 21 were terminated by other means (6 joinl ventures wepe
sequired by the IDBF pariber, 5 joint ventures were acquired by third parties, 10 DBFs were
acquired by & third party), and 90 werc right censored; that is, they were still in effect af the end
of 19957 Tuble | provides s bredkdown of the number of estshlished firms from each country
that have initiated equity collaborations with U_S. bictechnology firms. Here. we also list the
outcome of these equity collaborations for each country. ‘While equity investments are most
promineatly undertaken by firms in a few couniries, there seems 10 be & clear difference in the
outcomes of these collsborations. U.S firms have s high percentage of partnership dissolutions
and third-party buvouts. Japanese firms and those from the United Kingdom have a significant
proportion of partnerships maintained, as do firms from Switzerland, Germany, and Sweden.
While these wrends show clear differences in country propensities regarding equily collaboration
outcomes, it is unclear whether these patterny are statistically robust when controlling for cultural
Factors, firm-specific factors, und those relating to the vilue and exogenous uncertainty regarding
the technodogy. Furthermore, Tahle | does not consider the timing of the outcome event, For
exampie, while 1t 15 clear that a greater percentage of Jlapanese firms maintained their equity
stake than do U.5. firms, il does not help us understand whether Japanese firms maintained their

cquity relatonships longer than U.S- firms.

Insert Table | aboui here

16




Model and Method

We selected @ competing-risk. discrete-time event history analysis to test our hypotheses.
Event history maodels are especially appropnate tor analyming longiludinal data whea the
dependent variabie is 2 discrete event snd the timing of the event’s occarmence is of particuler
mterest. Competing sk is a special form of event history analysis that is used when the
dependent variable has two or more cutcomes and the occurmence of any ome oiiteome rEmoves
the subject from the risk of the other outcameds). Buyouls are ane of several ways in which 4
parmership may be terminated.  Other forms of termination include (2) dissolution of the
partnership, (b} scquisition of a hotechnology firm or jount ventare by & third party, and ()
scquisition of a jont venture by the biotechnology parmer {rather than acquisition by the
established firm) Although we do not develop explicit hypotheses regarding these other forms
of termination, they do represeni relevant "competing hazards® in that they preclude subsequent
oceorrences of partner boyouts, To model the competing hazards, the hazand rate function is
defined as

ay b= Ii__ﬁlﬂﬂ.l + 1
where k(1] Is the hazard function associated with either partner buyout (j=1), partnership
disselution (j=2}, or other termmination (=231 PfLr+3) is the probability that event type j ocowrs in
the intérval betwean ¢ and r+x, piven thal the parinership is at risk at time &

Con's {1975) partial Lkelihood method for parameter estimation allows us o incomporate
time dependence into the model. withoul specifying its form. The general form for the Cox
proportional hazards models estimated in this study is:

2y logh(=a )+ 8 XU}« A Y
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where a 1) may be any function of time, Xit) and ¥ are vectors of time dependent and time
wvanant explanatory varables, and [ and A are vectors of estimable parameters. 'We osed TDA
version 5.7 1o simulianeously estimaie the compeiing hasands model (Robwer, 1994) with Cox’s
partal likelihood method. We do not provide esuimartes for the baseline hazard funcuon, ajr),
stnce partial likelihood estimation discards this function,®

The three events — buyour, dissolution, and other termimanon - were updated monthly, The
sample includes 9,843 monthly periods. The cultural vanables were nat tithe varying, but many

control vanables were updated monthly

Culture Variables

Hypothesis | 1 iested by muliiplying Hofstede's (1980} well-known measures of
uncertainty avoidance and power distance to each country in our sample.  Hypothesis 2 also
suggests a multiphestive funclicn involving power distance and cultural distance. Our west
considers (wo altemnative measures of cultural distance. First, following Kogut and Singh ( 1958),
we measurcd Hofstede's cultural distance (HCD) a5 1 composiie index based on the each of the
four culiural dimensions identified by Hofstede { 1980

We also nsed a second measare of cultural distance 15 penerated from a study by Ronen and
Shenkar (1983}, who synthesized country clusters into nine groupings of countries with similar
work-refated attitudes and valoes. The “Anglo” cluster involves Aastralia, Canada, Ireland, New
Zealand, South Africs, United Kingdom, and United States, All other countries in the study were
grouped into ithe other eight clusters. Using this dats, we constructed & measure of cultural
distance such that when the estsblished firm fell in the Anglo cluster, Ronen's cultural distance

(RSCD) was coded “07, otherwise 1t was coded =1
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Control Variahles

Clearly, cultiral factors may not dominale partrer buyout decisions Wi arpued edrlier that
exogenous forces partially dictale how uncertam [ulure pavoffs are and whether a buyout ophion
5 In-the-mopey. Other forces specific to the industry, the imvesting firm, and pariner
relationship may &lso bear upon the buyour decision. In this section, we describe our attempis 1o
contre] for the factors found to be important by preyvious researchers.

Kogun {1991 argued that exogenouns forces determine whether & buyoul oplion 15 in-the-
money. He darguesd that when industry sales devisted positively from industry forecasts, joini
venfure partners would seek 10 acquire the jomt venture, His annual measures, shopment growth
and deviation from expected growth, are meant (o capture the certaingy to which joint ventures
operating in an industry have appreciated in valuwe. Our measures of exogenous vanables are in
the same spiril, but are measured differenily. Whereas Kogot's study spanned several (ndustries
and uses annual measures, ours concentrates only on motechnology, and we conseguently focus
on measuring exogenous forces within technological subfields on & monthiy basis. Sales
measures are unreasonable in thes mdustry because most firms have no revenues from sales. Like
Fole (1998), we measure subfield value and suhfield {exogenous) uncenainty using stock markel
indices geperated from publicly traded firm in concentrating in particular biotechnology
subfields. These measures were constracted from stock prices that were gathersd from the
Cemer for Research in Securny Pnces data base, and are descnibed bnefly below, but in more
detail im Folta {1998).

Dufferences o the expected value of growth opporiunities across the four subfields
(Therapeutic, Diagnostic, AgBio, and Supplier ¢ Speciilty Chemical) with four stock indices that

were creafed from weekly retumns of nine U.S. biotechnology firms specializing in the respedtive
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subfields. The subfield valae of firm | was measured as the value of the monthly bistechnology
index for subfield m (when j € m}. These indices are weighted equally, Weekly values of the
indices were then averaged within each month to get monthly index values for each of the four
subfields. Subfield value was ransformed by taking it namral logarithm to correct for positive
skewness

Expgenous uncerizindy wis meagured as the 26-week standard deviation of the log of

weekly retums for each of the four motechnology subfield indices. The 26-week measure was

chosen because It provides enough history to produce @ reliable measare of volatility, without
assoming conslant veanance over a longer period of time. Exogenous oncenamnty was converted
1o a monthly measure by averaging the weekly standard deviations within any given month

Substantial literature has confirmed the imponance of imdostry siroeture on the chosce of
povernance mode” We use average subfield R&D expenditures divided by average total
expenses 1o control for sach effects, Conventionally, the relationship of R&ED expense 15 said 1o
encourage inlegrative modes, such as acquisition, tn order 1o provide adeguate administrative
contral for copng with higher degrees of homan and dedicated capital specific to a transaction,
Lising this logic, we might expect a positive relationship between R&D expense and pariner
by,

Park and Ungson { 1997 did not contral for exogenous forces, bul did find that & series of
diammy vanables relsted to the parinership influenced the buyoul decision. They found that
paripers with the same SIC code were legs likely to scquire their partners, parers having a prior
relatiomship were more kel to end in scquisition, parnerships ivolving technology transfer
were less likely o end in acquisition, and partnerships involving multiple products were more

likely to end in acquisiion. We test for some of these same effects, but not atl. By definiton,
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our sample includes partners from different SIC codes and partnerships involving technology
transfer.

Park and Ungson (1997) have highlighted the important moderating role that prior
relanonships have on the effect of cultural differences on pannership dissolotion. While they did
not lest for whether this same effect holds for partner buyouts, it may be reasonable (o expect
prior relationshups o moderate ether the degree of endogenous uncertainty or the relative rae of
leaming in collaboration versus hierarchy, We did not include prior relationships in our formal
presentation because 10 the exient that culral dimensions influence the choice of prior
relationships with the partner, including a messure of prior transactions in the model would
confound our ability w mterprel the cesults, In runs not reported, we did, include a dummy
mesaure for prior relationshipa, consisient wilh the measure employed by Park and Ungson, bul
found no significant relanonshrp i any of our models. Surprisingly, anly 7.0 percem of 1he
partnerships had 4 pricr relationship, & nimber significantly below Park and Ungson's 26.0
percen! in the clectromes mdustry, Apparently, It 15 mmone commaon 1o mitate a relationship with
equity rnsactions in the biotechnology Industry,

Targer Tirms having more commercial parners may not be attractive buyout candidates
because commercial opportunities to exploit their technology may be siphooed off by others. To
approximate the decliming marginal threar of preempuive bidding or acquisition by each
additiong] partner, we used the natural lopanthm of the target fum's number of current
commercial alhances. The number of partaers was taken duning the year of the event. In the
event of right-censored cases, the measure was taken in the last vear of the observation window,

Broscan provided thas mformation.
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If the transaction was a feing venfure an indicator variable was classified as a 717, and "0" i
It was a minority equity investrment. Joinl ventures are thoughit 1o provide 4 real option that is

more proprietary than is the case for minority investiments.

Inzert Table 2 about here

RESULTS

Table 2 provides deseriptive statistics and correlations for the varisbles. Because of copeemns
uf muliicollinsarity between Uncerainty Avoidincs and ithe Cullurdl Distance variahles, as well
as the small number of events, we opted to present three {nl]l models relating to our hypotheses.

Table 3 presents the full {columns 2, 4, 6) and reduced (columns 1, 3, 5) models with the
parameter estimates for the hazard of partner buyout. To ascertain the degree of moded fit,
likelihood ratio tests were performed on the inpremental and full models. Each test produced o
chi-sguare statistse well sbove the critical value (p < 0.001), indicating that the overall fit is pood,
The hypotheses for the individual imeraction coefficients are jested under one-tail |-tests. In each
of the full models, the hypothesized interaction 18 positive and significant. These findings are

consisient with our expectations

Inzerr Table 3 abouf here

In model 2, the positive coefficient on the interaction {p < 0.05) between Uncentminty
Avoidance and Power Distance is consistent with the expectations offered in hypothesis |, It
suggests that established firms from coltures higher in UA and PD should be more likely 1o buy

out therr parnars




In models 4 and 6, both the positive coefficient on the Interaction {p < G, 1) between
Hofstede s Culturdl Distance and Power Distance a5 well a5 the positive coefMicient on the
mteraction (p < 0.01) between Ronen®s Cultural Distance and Power Distance are consistent with
thie expectations offered in hypothesis 2. It suggests that when parners that are more culturally
distant and established investors are higher in Power Distunce there is an increased likelihood of
parner buyou.

Since the remalning variables in the models have no hypotheses related to them, we use a
rwio-tailed 1est to assess the significance of relationships. The only vanable that demonstrated a
significant effect wad Target Firm's Number of Partners. As was expected, il was negatively
related 10 the likelihood of partner buyout  This vartable should approximate how propoetary the
buyout option is. The more pariners a Uirgel panner his, the less proprietary is the option. The
variables relating 1o exogenous uncenmnty, subfield value, and subfield R&D expense were aol
significant. Neither was the indicator vardable distinguishing joint ventures from minority
mvestments

Table 3 also includes the competing hazard results for paninership dissolution in columns 7-
1), These resuirs indicate that Uncertainty Avordance and Ronen's Cultoral Distance 15
negatively related 1o the likelihood of dissolution. The latter result s consistent with those found
by Park and Ungson (1997) in studyving the eleciromics industry, They did not examine the effect
of Uncertainty Avoidance. Furthermore, in comparison with the findings for the partner
acquisition models; these Tindings demonstrate that national cultare annbutes miluence partoer
dissolution differently. "

Conzistent with previous studies, we focused manly on aggregate measures of culiural

distance. However, Hofstede ( 1980) suggests that parmer differences for power distance,
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DNscussIoN

The rale of national culiuce on governanee choice has been frequently studied. However,
these studies have fargely focused on the initial governance decision or partnership termination,
giving little attention specifically to partner buyouts. This oversight is consequential, given the
high incidence of scquesition of joint venture and equity partners. By explicitly considering the
mle af national culture on partner buyouts, we extend a growing body of literature that examines
the incremental nature of imvestments i joinl ventures and partner firms in knowledge-intensive
industries. Although we are the not the first 10 characterize equity collaborations are campound
aptions, our study 1x the first 10 atiemipt to theoretically explain the role of national culture on
pariner buyout. Pariner buyoul represents the exercise of the first stage option, while futire
discretionary investments represent the exercise of the second stage option. Real option theory
suggests that firms should choose o inves! incrementally in the face of endogenous uncermainty
Tt also supgests that firms will be more likely 1o commut to the next stage when they can learn
mitire by committing, thereby reducing endogeaous uncertainty,

We have buili upon option theory to suggest that panner buyouts will be influenced by three
factors. éxopenous vartables, endogenous uncertainty, and \he rale of leamning inside versus
outside the firm, Cur central argument 1s that atnbutes of national culiure bears upon these
latter two factors. Specifically, we argue that both uncertdinty avoidance and cultural distance
icreases endogenous upcertanty. Thas i likely dug to the mability 1o perceive the potential for
opportunistic behavior by partners, or information acymmetry between partners.  As a result of
such uncertainty, established firms will ¢hy away from aggressive commutment to growth
opportunities, they will invest incrementally, Firms from cultures that are high in power distance
are expecicd to transition (o hierarchical governance bocanse it is in hierarchies that they operate
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and learn most efMiciently about growth opponumues. Thus, it 1s the combinanon of high
endopenous uncertainty and the ability {or prospects) to learn more efficiently after internalizing
the partner that leads vo panner buyour.

Our empirical fndings are consistent with the expecustions noted ahove. Uncertainty
avordance and cultural distance are argpued 10 contribure 1o éndogenons uncertainty, while power
distance i argued 10 impact the relative rate of learning in hierarchy relutive (o collaborations.
Established firms from high UA home country cultures are more likely 1o buy out partners when
they are also high in PD. Parmers tha are culiurally distant are more likely to buy out parmer
when they are also high in PD. These findmgs suggest that it 15 the combination of endogenoas
uncertainty and efficient learning at the pext stage that promote commitment vis partner byt
They are robust 1e different measures of cultural distance emanatng from work by Hofstede
(19ED) and Ronen and Shenkar (1985 ). Distance measores using Hofstede's dimensions of
Uncertainty Avondance and Power Distance seem to mostly explam endogenous uncertainty.

Upon examination of country values for LA, Fapan is among the world’s most umcertainty
avoidant cultares (abour 1.5 standard devianons sbove the mesn; see Hofstede, 1980: 315),
According to our research findings, lapanese firms might he expected to exhibil high fevels of
anxiety with respect o both endogenous uncertainty and exopenous unceriamty.  Therefore,
Japanese frrms will place greater intringic and extrinsic value on maintaiming the equity
collaboraton, Indeed, our lindings suggest that firms high in LA (ncluding those from lapan)
are less likely to acquire their collaboration parimers and less likely 10 dissolve the parinership.
These findings suppon those of Hurry ex al, (1992) and Chang (1995) who found that Japanese

firms were moce likely than U.S. firms 1o retain their holdings in intermational foinl ventures




A Framework for Understanding Intentions of Foreign Partners

Using Hofstede's dimensions of Lncertamty Avoudance and Power Diastance there is
potential to create & broad framework by which futre sindies can examine pariner buyout
decisions in particular, and sequential investment more gensrally. 1o Table 5 we located
eonniries based on only two measures: Uneertainty Avoidance and Power Distance. Since these
measismes are specific ta the established firm, and not the relationship between partners, we can
develop & general framework of tendencies toward partner buyoul. Since firms domiciled in
France and Japan are high m both Lincemainty Avoidance and Power Distance, we expect them o
be most Hkely to buy out their pantners. The second maost likely group Lo buy out partners
consists of firms high in Uncerainty Avoidance and mediom m Power Distance: Germany, laly,
and Switzerland. Finally, firms from countries thai are medigm (o both PD and UA {Avstralia,
Canada. the Uniied Kingdom, or the Unlted States) may also demonstrate a notion for pariner
buyouts, although to & lesser extent.  Established firms from other countries are less likely 1o
exhibit a tendency to buy out thewr pamners either because there |5 low power distance or low

uncertainty avoidance

Insert Tahle 5 aboul here

Of course, cultural distance 15 not depcted in Table 5. According to our thearetical
exXpectations, even established firms from uncentainty avoidance culures may display a lendency
to buy out partners if they are culturally distant. The expectations presented in Table 5 can be
altered o reflect culural distance. For example, France and Japan are especially likely
candidates for buvouls of U5, parmers becawse theyv are high on all three cubural atributes:
Power Distance, Uncertamty Avoidance, and Caltural Distance, The framework can be extended
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to pannerships not involving United States targes firms. For example, the tendency for Japanese
firms to acguire Japanese pariners may be muted somewhat becavse of 8 lack of ruliural distance,
At the same time, because of high cultural distance, firms from Auvstralie, Canada, the United
Kingdom, and the United States may demonstrate an mcreased tendency for acquiring Japanese
partners. 'We believe that these propositions are very deserving of more atiention in samples.
involving muluple indusiries and entry inte multiple countries.

We should note several limbiations of this stady.  Although our sampling methodology was
comprehensive for nearly the entire life of the tiotechnology imdusicy, the number of partner
buyout events is small. Nevertheless, we managed 1o apain statistical significance for our key
vanables and stabiliy across 8 pumber of models comaining firm-level andfor industry-level
control variables, A larper sample wonld allow disaggregation of joint ventures gnd minority
equity pannerships. Our study focused on a single indusiry, and sub-segments within that
industry. While these segments are distinet from one another, future research should attempl to
venfy the expecied relanonships m ather indestnes, moluding both R&D inrensive and maore
stable indusiries

Parkhe (1991 suggests that formal rraiming programs can enhance cultural understanding
and may moderaie the relationship between cultural variables and the duration of global
albances. These mtegrating mechaniems may have an imporant influence on the relative rate of
learning in joint ventures versus acquisition, and hence, may play a role in the buyoot decision.
Unforunately, since we lacked datu on the éxient of cross-cultural training programs, we could
not examine this issue. However, we believe that our theoretical framework offers an interesting
new oppanunity 1o ascenan how miegraung mechamsms may influence the relatvely

unexplored phenomena of pariner buyouts
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Previous reseerch kas demonstrated that companies use collaborations when partnering with
cultitrally distant partners. Thus, our sample of equity collaborations may reflect some restricted
range of cultural distance. Indeed, means scores of cultural distance varied significant]ly when we
examined a broader sample of transactions involving both equaty collaborations (0.64) and
outright acquisitions {.036). Thus, our study, and any study examining the effect of national
culture on partner buyout will suffer from such a biss. This will tead to weaken the resalts for
culweral distance. We have demonstrated, however, that even though we have sampled colturally
distant partners, power distance acts to moderate the partner buyout decision.

Owverall, our study suggests that cultoral steributes of the investing firm and culipral
differences batween the irvesting and tarpet firms play a sigmficant role in predicting the rate at
which partner buvouts occur, It suggests that firms find value jn fexibility ia the presence of
endogenous uncertainty, and are quicker 1o exercise when buyout enhunces the potential rite of
iearning. The hypotheses developed here and the resulis we found offer somie promising new

directions for futore empincal research.



ENDNOTES

' Chher evidence of panmer buyours include Kogut [1989), who found that 24,0 percent of
joint ventures were acquired by & pariner within seven years, and Mikketson and Ruback (1985),
who discovered 1hat 2.6 percent of fimms having mitiated minority imvestments either soquired
or sttempted fo acquire their panner within three years of taking an initial equity stake.

¥ We are not without preécedent in defining the scope of this research to encompass both joint
ventures and minonly mvestments (e.g., Hennan, 1991; Pisano, 1989),

* For Williamson [ 1985), the ownership sdvaniage of the firm resules from its superior
mechanisms for coping with oppormunism. '

* Although Hofstede is largely famous for his 1980 [BM national culture study, he and hug
colieagues later found several links between pational culiure and organizational culture
(Hofstede, 1991, Hofstede, Neuijen, Ohayv, & Sanders, 1990). In panticular, the organizational
culture dimensions of need for anthority and need for security correlated strongly with power
distance and uncermainty avptdance, respectively, Therefore, we restrict aur analysis to only
power distance and uncertainty avoidance - cultural dimensions that captute both national and
organizational traits.

* We are grateful 1o & reviewer who emphasized that cultural distance and uncenainty
avordance are nol equated to endogenops uncertamty.  Indeed, they are merely constructs thal
contribute 1o endogenons uncertainty, As pointed out on pages 6-7, endogenous unceriainly may
be represented by many factors.

* Either partner may hold the option to acquire the jount ventore. 'Who is most likely 1o
exercise the option dd the case of joint ventures turns nod enly on the strategic intentions of the
pariners, but the relative competitive strengths of the pattners--the pariner possessing uniges
complementary resources being the more likely to acquire the weaker pariner’s stake (Hurry,
1993} Integrated finms investing in biotechnology have downstream skills in marketing and
distribunion, and regulatory savvy {Arora & Gambardella, 19907, Although dedicated
biotechnology firms (DBFg) have important R&D capabilities, they frequenily lack the cash
needed 1o invest n acquisitions. Furthermore, most integrated manufacturers of pharmaceuticals,
chemicals, and agncullure have & major goal of acquiring technical knowledge in biotechnology,
while only a handful of DBF's aspire 10 become fully imegrated (Office of Technology
Assessiment, 1991) In our sample we found that six joint ventures were acguired by the
integrated partner and six joint veniures thai were acquired by the DBF. Our focus on the
established firm as the holder also rests on our theoretical interest In understanding when firms
are more likely to commil to internalizing technical knowledge 1o capitalize on emerging
techrolngies, @nd not downstream skills.

! Although the rate of acquisition (6.9 percent) by year three appears somewhat below rates
found in studies noted on page 3, 1 make pur rate comparable we must also include scquisitions
by the DBEF partner and allow for g three year window for the évent 10 take place. 1n making that
adjustment we find that 10.0 percent of the total sample (14.8 percent of jomnt ventures and 8.9
percent of minoniy investments) was terminated by acquisition by one of the pariners withan 36
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manths, This, then, & consistent with previous studies,

* The Cox method uses only information about the relstive order of duration times. instead of
the exact timing of evenis. Hence, the Cox method involves some loss of information,
potentially inhibiting model estimation. This same feature makes the Cox model an altractive
one when one has no prior expectationd shoul time dependence. Another reason to question the
validity of the Cox partial likelihood model For our dats is thal our number of events s relatively
few. Although partial likelihood models are asymptotically efficient when the sample size s
large (Efron, 1977}, when the sample size is small, the precision of the partial likelihood
estimates can be mach less than that for maximum lkelihood estimates (Coleman, 1981). We
estimated a second model vsing maximum likelihood Maximum likelihood methods require
specification of a baseline hazard function. We chose the exponential specification becausze it is
the parametric equivalent to the Cox method. The results from that estimation produced a
pattern of relations identical to those found via the Cox estimation, with slightly less
significance. This supplemental analysis provided evidence for the robustness of the resulis
reporied in thas paper.

* We ulso examined the effect of industry structure using number of rivals active in each of
the 123 product areas for each year throughout the publication of Bioscan { 1987-1995), We did
not include this variable in the formal presentation because it had no substantive impact on the
midel, and there was substantial colineanity with ather vanablés in the model (R&AD Expense and
Subfield Value),

" We also examined whether dissolution was influenced by an interaction between cultural
distance and power distance, and uncerimnty avoidance and pewer disiance. Log likelihood raoo
testy indicated no such inleraction existed

"' Weber, Shenkar, and Raveh (1996) also used distance measures for Hofstede's individual
eulture attributes, but focused on the impact on mergers and acquisition, not partner buyouts.
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Table 4: Partial Likelthood Estimates for Hazard of Partner Buyout

Variahle Name {1 {29 {3 i) {5
Cultural Digtance - Pasrtnet 04271
Differences in PD (06234
Cultural Distance - Pariner S (i
Differences in UA (6. 74595
Culltural PHstance — Poriner -3, I
Differences in Individuality ) BOGS)
Cultural Distance — Pariner 15841
Differences in Masculinity {(0.5007)
Culiural Disiance — Porinet {0 4084
Differences o (PLF + UUA) (0.3592)
Power Distance RN RLET 053 10323 Ak 340 - 0647
(0251 ({13252} [030s) ({0263 AL0269)
Dhfferences in PD * PD 0.020] *e
(OOL16)
Dhiffesences in LA * PO (hO20S * &
(0.01AT)
Dhfferences m Indvadicadity * FD 00042 »
_ (00157}
Dhfferences in Masculinity * PD DOIES »
(0.0145)
Dﬂ'l’:nrmin{l"ﬂ-lﬂhl*m NMIT*w
{00064 )
Exogenous Uncertainty -1.9168 -1, 6647 22002 20120 -1.7917
(226213 (2.28]15%) (2.2884) (2.5173) (2.2811)
Bubfield Value 1, 1443 0.09E4 00154650 L1065 ) A 1110
(13,2066 (6.2014) (0.1964) (0, 1960) (0.2019)
Subfield R&D Bxpence (LTS =010 =010 ] k) A0143 AX0212
(00173 {0.0174% (D68 (00170 (001753
Target Finm's ¥ of Parners AL FEIG * [, 3882 * <[] 45077 ** ) 4an0 = 3734 *
(016359 (0, 1635) (0 1655) (0. 1641) (0.1652)
Toint Ventare. n.5012 0.5850 QL6206 (L6045 0.5825
050173 (0.5028) (0.5059) {05005 (0.49493)
i.u}iihlihnui Ratis 12T G =24 124 7] ww= AT 4 e A26 BR wee ~J24 i w=i

" Standard error in parenthieses
f pelilE® p<O45;** p<DOl; = p<O00I

® Che-tniled -vest for hypothesized relanions
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Table 5: Countries In Sample Located by Power Disiance and Uncertainty Avoidance*

Low Power Dhatance
High Uncemainy Avoidance
Medium Uncertainiy Treland
Avoidance Norway
4
Denmmark
Low Unpcertainty Avoidance Sweden

* The darker the background the moee likely firms from thess countries are to buy out thewr parmers.
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